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1 '2016
L-201 6-006
10 CFR 50.55a

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

RE:

Florida Power and Light Company
Turkey Point Units 3 and 4
Docket Nos. 50-250 and 50-251
Fifth Ten-Year Inservice Inspection (ISI) Interval Relief Request No. 4

Pursuant to 10 CFR 50.55a(z)(1), Florida Power & Light Company (FPL) requests approval of the
attached Relief Request 4 for the Fifth Ten-Year Inservice Inspection (ISI) Interval Program for
Turkey Point Units 3 and 4. The American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code, Rules for Inservice Inspection of Nuclear Power Plant Components,
Section Xl, 2007 Edition with Addenda through 2008 as amended by 10CFR50.55a, is the code of
record for the Turkey Point Units 3 and 4, Fifth Ten-year ISI Interval.
Relief Request No. 4 is requested in order to revise the Turkey Point Units 3 and 4 ISI Program
for Class 1 and 2 piping through the use of the Risk-Informed Inservice Inspection Program (RIISl), as an alternative to the current requirements of Class 1 and 2 examination_ CategoriesB-F,
B-J, C-F-i, and C-F-2 as specified in Table IWB 2500-1, and Table IWC 2500-1 of the 2007
Edition with 2008 Addenda of ASME Code Section Xl.
The attached Risk-Informed Inservice Inspection Program Plan (Attachment 1 and Attachment A)
establishes the basis for use and supports the conclusion that the proposed alternative provides
an acceptable level of quality and safety.
FPL requests approval of Relief Request No. 4 by December 15, 2016 to allow implementation of
the RI-ISI program plan before completion of the first period of the Fifth Ten-year ISl Interval.
If you have any questions or require additional information, please contact Mr. Mitch Guth,
Licensing Manager, at (305) 246-6698.
Sincerely,
Th-oma•s Su~mmers
Site Vice President
Turkey Point Nuclear Plant
Attachment
cc:

Regional Administrator, Region II, USNRC
Senior Resident Inspector, USNRC, Turkey Point Plant
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Proposed Alternative
In Accordance with 100CFR50.55a(z)(1)

--Alternative Provides Acceptable Level of Quality and Safety--

1. ASME Code Components Affected
Class 1 and 2 pressure retaining similar and dissimilar metal piping welds
Exam.

B-F

B-J

Item No.

Description

-Examination

B5.10

Reactor Vessel - NPS 4 or Larger, Nozzle-to-Safe End Butt Welds

B5.40

Pressurizer - NPS 4 or Larger, Nozzle-to-Safe End Butt Welds

B5.70

Steam Generator

B9.1 1

Piping- NPS 4 or Larger, Circumferential Welds

B9.21

Piping- Less than NPS 4, Circumferential Welds

B9.31

Piping- Branch Pipe Connection Welds, NPS 4 or Larger

B9.32

Piping- Branch Pipe Connection Welds, Less than NPS 4

B9.40

Piping- Socket Welds

C5.11I

Circumferential Welds > 3/8 in. on piping > NPS 4

C5.21

Circumferential Welds > 1/5 in. on piping < NPS 4 and > NPS 2

C5.30

Piping- Socket Welds

C5.41

Branch Pipe Connection Circumferential Welds > NPS 2

C5.51

Circumferential Welds > 3/8 in. on piping > NPS 4

C5.61

Circumferential Welds > 1/5 in. on piping > NPS 2 and < NPS 4

C5.81

Branch Pipe Connection Circumferential Welds > NPS 2

-

NPS 4 or Larger, Nozzle-to-Safe End Butt Welds

C-F-I

C-F-2

2. Applicable CodeEdition and Addenda
Inservice inspections (ISI) are performed on piping to the requirements of the ASME Boiler
and Pressure Vessel Code Section Xl, 2007 Edition with 2008 Addenda as required by
I10CFR50.55a.
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3. Applicable Code Requirement
Pursuant to 10CFR50.55a(z)(1), FPL requests to revise the Turkey Point Units 3 and 4 IS1
Programs for Class I and 2 piping through the use of the Risk-Informed Inservice Inspection
Program (RI-ISI) as an alternative to the current requirements, of Class I and 2 examination
Categories B-F, B-J, C-F-I, and C-F-2 as specified in Table IWB-2500-1 and Table IWC2500-1 of the 2007 Edition with 2008 Addenda of ASME Section XI. Details of the RI-ISI
Program are provided in Attachment A.

4. Reason for Request
The objective of this submittal is to request a conversion of the Turkey Point Units 3 and 4
risk-informed inservice inspection (RI-ISI) Program for Class I and 2 piping welds during the
fifth interval to a different process than that used during the previous interval. The RI-ISI
process used in this submittal is described in Electric Power Research Institute (EPRI)
Topical Report (TR) 112657 Rev. B-A, "Revised Risk-Informed Inservice Inspection
Evaluation Procedure." The RI-ISI application was also conducted in a manner consistent
with ASME Code Case N-578-1 "Risk-Informed Requirements for Class 1, 2, and 3 Piping,
Method B," and ASME Section XI Nonmandatory Appendix R, "Risk-Informed Inspection
Requirements for Piping."

5. Proposed Alternatives and Basis for Use
Proposed Alternative
ASME Section Xl Examination Categories B-F, B-J, C-F-i, and C-F-2 contain the
requirements for the nondestructive examination (NDE) of Class 1 and 2 piping
components. Turkey Point 3 & 4 had previously implemented a RI-ISI Program for Class 1
piping welds in accordance with WCAP-14572. The proposed alternative RI-ISI program for
piping is described in EPRI TR-1 12657. The RI-ISI program will be substituted for Class 1
and 2 piping welds (Examination Categories B-F, B-J, C-F-i and C-F-2) in accordance with
10CFR50.55a(z)(1) by alternatively providing an acceptable level of quality and safety.
Other non-related portions of the ASME Section Xl Code will be unaffected. EPRI TR112657 provides the requirements for defining the relationship between the RI-ISI program
and the remaining unaffected portions of ASME Section Xl.
Basis for Use

The attached Risk-Informed Inservice Inspection Program Plan (see Attachment I and
Attachment A) establishes the basis for use and supports the conclusion that the proposed
alternative provides an acceptable level of quality and safety. This Program Plan is provided
in a standardized format that has been used and accepted throughout the industry for over
ten years to document initial RI-ISI applications.
Additionally, this submittal meets the intent and principles of Regulatory Guides 1.174 and
1.178.
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6. Duration of Proposed Alternative
This relief is requested for the duration of the Fifth lnservice Inspection Interval. For Unit 3,
the interval began on February 22, 2014 and is scheduled to end on February 21, 2024. For
Unit 4, the interval began on April 15, 2014 and is scheduled to end on April 14, 2024.
7. Precedents
The NRC has approved similar requests for alternatives at numerous other nuclear facilities,
including the following:
-

Relief Request No. 7 was approved for the St. Lucie Nuclear Power Plant, Unit 2 in a
letter from the NRC dated August 10, 2015, ADAMS Accession No. ML14295A1 96.

-

Relief Request No. A-I was approved for the Comanche Peak Nuclear Power Plant in a
letter from the NRC dated October 5, 2006, ADAMS Accession No. ML062750371.

-

Relief Request No. IR-3-01 was approved for the Callaway Energy Center in a letter
from the NRC dated January 3, 2007, ADAMS Accession No. ML063520007.

-

Relief Request No. RR-III-02 was approved for the V. C. Summer Nuclear Station in a
letter from the NRC dated September 6, 2005, ADAMS Accession No. ML052300616.

-

Relief Request No. RI-ISl-INT3 was approved for the Diablo Canyon Power Plant in a
Ietter from the NRC dated January 16, 2013, ADAMS Accession No. ML12353A130.

8. Attachments to the Relief
*

Attachment 1:"Risk-Informed Inservice Inspection Program Plan for Turkey Point
Nuclear Power Plant, Units 3 and 4"

*

Attachment A: "PRA Technical Adequacy in Support to Risk-Informed Inservice
Inspection for Turkey Point Units 3 and 4"
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RISK-INFORMED INSERVICE INSPECTION PROGRAM PLAN
TURKEY POINT NUCLEAR POWER PLANT,

UNITS 3 & 4 - REVISION 0
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INTRODUCTION

The Turkey Point Nuclear Power Plant, Units 3 & 4 (PTN-3/4) is currently in the Fifth 10-Year
Inservice inspection (ISI) interval as defined by the American Society of Mechanical Engineers
(ASME) Boiler and Pressure Vessel Section Xl Code. The Fifth 131 interval for Unit 3 began on
February 22, 2014 and is scheduled to end on February 21, 2024. The fifth ISI interval for Unit 4
began on April 15, 2014 and is scheduled to end on April 14, 2024. Pursuant to
100FR50.55a(g)(4)(ii), the applicable ASME Section XI Code for the Fifth ISI interval is the
2007 Edition through 2008 Addenda.
By letter to the NRC on December 7, 2008, supplemented by letter dated August 20, 2008,
Florida Power & Light (FPL) requested relief for PTN-3/4 from the ASME Section Xl Code
examination requirements of Class 1 piping weld (Examination Categories B-F and B-J)
inservice inspections by implementing a Risk-Informed Inservice Inspection (RI-ISI) Program for
the Fourth 10-year 1SI interval. The alternative was authorized by SERs dated December 9,
2008 (TAC No. MD7740) for Unit 3 and December 9, 2008 (TAC No. MD8875) for Unit 4.
The PTN-3/4 RI-ISI Program was initially developed based on WCAP-14572, "Westinghouse
Owners Group Application of Risk-Informed Methods to Piping Inservice Inspection Topical
Report," Rev. 1-NP-A, with identified differences, and with additional guidance taken from
ASME Code Case N-577, "Risk-Informed Requirements for Class 1, 2, and 3 Piping, Method A,
Section XI, Division 1".
The objective of this submittal is to request a conversion of the Turkey Point Units 3 & 4 RI-ISI
Programs for Class 1 and 2 piping welds during the Fifth 10-year ISI interval to a different
process than that used during the previous interval. The RI-ISI process used in this submittal is
described in Electric Power Research Institute (EPRI) Topical Report (TR) 112657 Rev. B-A
"Revised Risk-Informed Inservice Inspection Evaluation Procedure." The RI-ISI application was
also conducted in a manner consistent with ASME Code Case N-578-1 "Risk-Informed
Requirements for Class 1, 2, and 3 Piping, Method B," and ASME Section Xl Nonmandatory
Appendix R, "Risk-Informed Inspection Requirements for Piping."
1.1

Relation to NRC Regulatory Guides 1.174 and 1.178

As a risk-informed application, this submittal meets the intent and principles of
Regulatory Guide 1.174 "An Approach for Using Probabilistic Risk Assessment in RiskInformed Decisions On Plant-Specific Changes to the Licensing Basis" and Regulatory
Guide 1.178 "An Approach for Plant-Specific Risk-Informed Decisionmaking Inservice
Inspection of Piping". Further information is provided in Section 3.6.2 relative to
defense-in-depth.
1.2

PRA Quality

An evaluation of the Turkey Point Probabilistic Risk Assessment (PRA) capabilities as
measured against the current ASME/ANS PRA Standard (RA-Sa-2009) as endorsed by
U.S. NRC Regulatory Guide 1.200 is provided in Attachment A to this document. This
evaluation establishes the technical adequacy of the Turkey Point PRA with respect to
the RI-ISI Program. The evaluation is based on a series of formal peer reviews and
internal self-assessments. See Attachment A for details.
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PROPOSED ALTERNATIVE TO CURRENT ISI PROGRAM REQUIREMENTS
2.1

ASME Section Xl

ASME Section XI Examination Categories B-F, B-J, C-F-I and C-F-2 contain the
requirements for the nondestructive examination (NDE) of Class 1 and 2 piping
components. In addition, PTN-3/4 had previously implemented a RI-ISI Program for
Class I piping welds in accordance with WCAP-14572. The proposed alternative RI-ISI
program for piping is described in EPRI TR-112657. The RI-ISI program will be
substituted for Class I and '2 piping welds (Examination Categories B-F, B-J, C-F-I and
C-F-2) in accordance with 10CFR50.55a(z)(1) by alternatively providing an acceptable
level of quality and safety. Other non-related portions of the ASME Section Xl Code will
be unaffected. EPRI TR-I112657 provides the requirements for defining the relationship
between the RI-ISI program and the remaining unaffected portions of ASME Section XI.
2.2

Augmented Programs

The plant augmented inspection programs listed below were considered during the RIISI application. It should be noted that this section documents only those plant
augmented inspection programs that address common piping with the RI-ISI application
scope (i.e., Class I and 2 piping).
*Turkey Point currently maintains a License Renewal Aging Management Program
(LRAMP) on the pressurizer surge line. This program will remain in effect and work in
conjunction with the RI-ISI program. The examinations on these surge line welds
required by the LRAMP meet the same criteria as the Risk-Informed application, so
these examinations will be counted in both programs.
*Turkey Point currently maintains an augmented examination program to manage
thermal fatigue in normally non-isolable reactor coolant system branch lines in
accordance with MRP-146. The RI-ISI application considers this degradation
mechanism during the application, but does not include all the criteria of MRP-146.
Therefore, this augmented examination program will remain in effect independent
from the RI-ISI program.
*Turkey Point currently maintains an augmented examination program for piping in
accordance with USNRC Generic Letter 89-08 to examine for Flow Accelerated
The examination of piping due to FAC ris considered
Corrosion (FAC).
administratively during the RI-ISI application, but the existing FAC program takes
precedence. Therefore, this augmented examination program is not changed by the
RI-ISI application and will remain in effect.
*The Turkey Point Updated Final Safety Analysis Report (UFSAR) was not written in
accordance with NUREG-0800. As a result, Section 6.6 of the Turkey Point FSAR
does not address High Energy Line Break Examinations. This topic is included in
FSAR Section 5.4.1, but does not include any requirements for examining the
associated piping welds.
In 1973, FPL completed a detailed engineering analysis on piping in the residual
heat removal, chemical and volume control, main steam, main feedwater, auxiliary
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feedwater and steam generator blowdown systems that resulted in plant
modifications that eliminated any areas of concern for high energy line breaks. As a
*result, augmented examinations are not required due to high energy line break
considerations and therefore there is no impact on the RI-ISI application.
*Assessment of Residual Heat Removal (RHR) Mixing Tee Thermal Fatigue in PWR
Plants (MRP-192) provides "good practice" recommendations for evaluation and
inspecting all Pressurized Water Reactor (PWR) RHR mixing tee welds within at
least four internal pipe diameters downstream from the mixing tee junction point,
including the mixing tee downstream weld where there may be potential for thermal
fatigue cracking that could lead to leakage and forced plant outages. Per the
implementation protocol of the NEI 03-08 initiative, these guidelines are "good
practice" actions for PWR licensees. PTN performed examinations to satisfy the
requirements during PTN3 Cycle 24 (March 2009) and PTN4 Cycle 25 (November
2009). The evaluation included in condition report CR 2008-18112 (AR 450452) that
future examinations will be performed every 7 years. Per condition report AR
1669062, PM 043358 (WO 40123893) and PM 048453 (WO4012389) have been
initiated to schedule the examinations. The RI-ISI application considers this
degradation mechanism during the application, but does not include all the criteria of
MRP-192. Therefore, this augmented examination program will remain in effect
independent from the RI-ISI program.
*Most PWRs are susceptible to Primary Water Stress Corrosion Cracking (PWSCC)
on Inconel piping welds and therefore are subject to a PWSCC examination program
in accordance with Code Case N-770-1. However, PTN-3/4 does not have any
Class I or 2 Inconel piping welds and therefore there is no PWCSS Program.
Therefore, there is no impact on the RI-ISI application.
*Turkey Point had cracking in their Feedwater nozzle-to-pipe welds in 1980. Although
the subject piping was replaced, Turkey Point has on ongoing commitment to
perform augmented examinations on their Feedwater nozzles per NRC Bulletin 7913, and NRC Informational Notice 93-20, "Thermal Fatigue Cracking of Feedwater
Piping to Steam Generators".
Turkey Point Units 3 and 4 perform a continuous enhanced ultrasonic examination
starting at the Feedwater nozzle ramp and extending out to a point one pipe
diameter past the elbow on all three loops. Examinations are performed in
conjunction with the Code examination schedule as identified in the summary tables
located in 5th Interval-ISIl-PTN-3-Schedule and 5th Interval-ISI-PTN-4-Schedule.
Although the RI-ISI application considers thermal fatigue cracking, it does not include
all the criteria of the current PTN-3 and 4 augmented examinations. Therefore,
these examinations should remain in effect and be performed in conjunction with the
RI-ISI application.
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RISK-INFORMED ISI PROCESS

The process used to develop the RI-ISI program conformed to the methodology described in
EPRI TR-1 12657 and consisted of the following steps:
*
*
*
*
*
*
*
*

Scope Definition
Consequence Evaluation
Failure Potential Assessment
Risk Characterization
Element and NDE Selection
Risk Impact Assessment
Implementation Program
Feedback Loop

An enhancement to the EPRI RI-ISI methodology has been implemented in the failure potential
assessment for PTN-3/4. Table 3-16 contains the criteria for thermal stratification, cycling and
striping (TASCS). Key attributes for horizontal or slightly sloped piping greater than 1" nominal
pipe size (NPS) include:
1.
2.
3.
4.
5.

Potential exists for low flow in a pipe section connected to a component allowing mixing
of hot and cold fluids, or
Potential exists for leakage flow past a valve, including in-leakage, out-leakage and
cross-leakage allowing mixing of hot and cold fluids, or
Potential exists for convective heating in dead-ended pipe sections connected to a
source of hot fluid, or
Potential exists for two phase (steam/water) flow, or
Potential exists for turbulent penetration into a relatively colder branch pipe connected to
header piping containing hot fluid with turbulent flow,
AND
AT > 50°F,
AND
Richardson Number > 4 (This value predicts the potential buoyancy of stratified flow.)

These criteria, based on meeting a high cycle fatigue endurance limit with the actual AT
assumed equal to the greatest potential AT for the transient, will identify all locations where
stratification is likely to occur, but allows for no assessment of severity. As such, many
locations will be identified as subject to TASCS where no significant potential for thermal fatigue
exists.
The critical attribute missing from the existing methodology that would allow
consideration of fatigue severity is a criterion that addresses the potential for fluid cycling. The
impact of this additional consideration on the existing TASCS criteria is presented below.
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Turbulent penetration TASCS
Turbulent penetration typically occurs in lines connected to piping containing hot flowing
fluid. In the case of downward sloping lines that then turn horizontal, significant top-tobottom cyclic ATs can develop in the horizontal sections if the horizontal section is less
than about 25 pipe diameters from the reactor coolant piping. Therefore, TASCS is
considered for this configuration.
For upward sloping branch lines connected to the hot fluid source that turn horizontal or
in horizontal branch lines, natural convective effects combined with effects of turbulence
penetration will keep the line filled with hot water. If there is no potential for in-leakage
towards the hot fluid source from the outboard end of the line, this will result in a wellmixed fluid condition where significant top-to-bottom ATs will not occur. Therefore
TASCS is not considered for these configurations. Even in fairly long lines, where some
heat loss from the outside of the piping will tend to occur and some fluid stratification
may be present, there is no significant potential for cycling as has been observed for the
in-leakage case. The effect of TASCS will not be significant under these conditions and
can be neglected.
Low flow TASCS
In some situations, the transient startup of a system (e.g., SDC suction piping) creates
the potential for fluid stratification as flow is established. In cases where no cold fluid
source exists, the hot flowing fluid will fairly rapidly displace the cold fluid in stagnant
lines, while fluid mixing will occur in the piping further removed from the hot source and
stratified conditions will exist only briefly as the line fills with hot fluid. As such, since the
situation is transient in nature, it can be assumed that the criteria for thermal transients
(TT) will govern.
Valve leakage TASCS
Sometimes a very small leakage flow can occur outward past a valve into a line with a
significant temperature difference. However, since this is a generally a "steady-state"
phenomenon with no potential for cyclic temperature changes, the effect of TASCS is
not significant and can be neglected.
Convection heating TASCS
Similarly, there sometimes exists the potential for heat transfer across a valve to an
isolated section beyond the valve, resulting in fluid stratification due to 'natural
convection. However, since there is no potential for cyclic temperature changes in this
case, the effect of TASCS is not significant and can be neglected.
In summary, these additional considerations for determining the potential for thermal fatigue as
a result of the effects of TASCS provide an allowance for the consideration of cycle severity in
assessing the potential for TASCS effects. The above criteria have previously been submitted
by EPRI for generic approval (Letters dated February 28, 2001, and March 28, 2001, P.J.
O'Regan (EPRI) to Dr. B. Sheron (USNRC), "Extension of Risk-Informed Inservice Inspection
Methodology").
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Scope of Program

The systems included in the RI-ISI program are provided in Table 3.1. The piping and
instrumentation diagrams and additional plant information including the existing plant 1SI
program were used to define the Class 1 and 2 piping system boundaries. In Table 3.1,
consequence segments were defined as continuous runs of piping whose failure would
result in the same consequence.
3.2

Consequence Evaluation

The consequence(s) of pressure boundary failures were evaluated and ranked based on
their impact on core damage and containment performance (isolation, bypass and large,
early release). The impact on these measures due to both direct and indirect effects
was considered using the guidance provided in EPRI TR-1 12657.
3.3

Failure Potential Assessment

Failure potential estimates were generated utilizing industry failure history, plant specific
failure history and other relevant information. These failure estimates were determined
using the guidance provided in EPRI TR-112657, with the exception of the previously
stated enhancement.
Table 3.3 summarizes the failure potential assessment by system for each degradation
mechanism that was identified as potentially operative for Turkey Point 3 and 4.
3.4

Risk Characterization

In the preceding steps, each run of piping within the scope of the program was evaluated
to determine its impact on core damage and containment performance (isolation, bypass
and large, early release) as well as its potential for failure. Given the results of these
steps, risk groups are then defined as welds within a single system potentially
susceptible to the same degradation mechanism and whose failure would result in the
same consequence. Risk groups are then ranked based upon their risk significance as
defined in EPRI TR-1 12657.
The results of these calculations are presented in Table 3.4.
3.5

Element and NDE Selection

In general, EPRI TR-1 12657 requires that 25% of the locations in the high risk region
and 10% of the locations in the medium risk region be selected for inspection using
In
appropriate NDE methods tailored to the applicable degradation mechanism.
addition, per Section 3.6.4.2 of EPRI TR-112657, if the percentage of Class 1 piping
locations selected for examination falls substantially below 10%, then the basis for
selection needs to be investigated.

For PTN-3/4, the percentage of Class 1 welds ultimately selected per the RI-ISI process
was 6.8% (54 of 789 welds) in Unit 3 and 6.9% (57 of 825) in Unit 4, which is not an
extreme departure from 10%. In addition, Turkey Point is fairly unique in that its PRA
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yields far fewer high consequence welds per unit than most other nuclear plants
because its Core Damage Frequency (CDF) is much lower. The following are reasons
why the Turkey Point CD~s are lower than most Westinghouse units:
1) Each of the Turkey Point nuclear units can utilize the opposite unit's RWST for
continued injection in the event high-pressure recirculation is unsuccessful.
2) There are 4 High Head Safety Injection (HHSI) pumps all of which are started on a
Safety Injection signal from either unit. They all discharge to a common header, so
there is a redundancy level of four for high-pressure injection for small-break LOCAs
and bleed-and-feed cooling.
3) Each unit can crosstie to the other unit's diesel generators in the event of a station
blackout. Only one of the four emergency diesel generators is necessary to provide
sufficient power to both units to safely shut down.
4) Turkey Point has a diesel-driven standby steam generator feedwater (SSGFW)
pump capable of supplying both units with sufficient water for cooling.
One additional factor that was considered during the PTN-3/4 element selection was that
the overall percentage of Class 1 selections included both socket and non-socket welds.
Therefore, the percentage of Class 1 selections was 6.8% and 6.9% for PTN-3/4 when
both socket and non-socket piping welds were considered. This percentage increases
to 10.2% (40 of 392 welds) in Unit 3 and 10.0% (41 of 408 welds) in Unit 4 when
considering only those piping welds that are non-socket welded. It should be noted that
non-socket welds are subject to volumetric examination, so this percentage does not rely
upon welds that are solely subject to a VT-2 visual examination.
As stated in TR-1 12657, the existing FAC augmented inspection program provides the
means to effectively manage this mechanism. No additional credit was taken for any
FAC augmented examinations.
A brief summary is provided in the following table, and the results of the selections are
presented in Tables 3.5-1 and 3.5-2. Section 4 of EPRI TR-1 12657 was used as
guidance in determining the examination requirements for these locations.
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~~~~~Turkey Point Element Selection

_____

Class 1 Piping Welds 1 1)(2 )
Unit
3
4

Population

Selected

789
825

54
57

Class 2 Piping Weldst 3 )

% (2) Population
6.8
6.9

1157
1115
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_____________

All Piping Weldst41

Selected

%

Population

Selected

%

7
5

0.6
0.4

1946
1940

61
62

3.1
3.2

Notes
2.
3.
4.

1.Includes all Category B-F and B-J locations.
Includes both butt and socket welds
Includes all Category C-F-i and C-F-2 locations.
All in-scope piping components, regardless of risk classification, will continue to receive Code
required pressure testing, as part of the current ASME Section Xl program. VT-2 visual
examinations are scheduled in accordance with the station's pressure test program that remains
unaffected by the RI-ISI program.

3.5.1

Additional Examinations

The RI-ISI program in all cases will determine through an engineering evaluation
the root cause of any unacceptable flaw or relevant condition found during
examination. The evaluation will include the applicable service conditions and
degradation mechanisms to establish that the element(s) will still perform their
intended safety function during subsequent operation. Elements not meeting this
requirement will be repaired or replaced.
The evaluation will include whether other elements in the segment or additional
segments are subject to the same root cause conditions.
Additional
examinations will be performed on those elements with the same root cause
conditions or degradation mechanisms. The additional examinations will include
high risk significant elements and medium risk significant elements, if needed, up
to a number equivalent to the number of elements required to be inspected on
the segment or segments during the current outage. If unacceptable flaws or
relevant conditions are again found similar to the initial problem, the remaining
elements identified as susceptible will be examined. No additional examinations
will be. performed if there are no additional elements identified as being
susceptible to the same root cause conditions.
3.5.2

Program Relief Requests

Since the RI-ISI application is being implemented near the start of the 5th
Interval, there are no Relief Requests that will need to be withdrawn or modified
as a result of the RI-ISI application.
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Risk Impact Assessment

The RI-ISI program has been conducted in accordance with Regulatory Guide 1.174 and
the requirements of EPRI TR-1 12657, and the risk from implementation of this program
is expected to remain neutral or decrease when compared to that estimated from current
requirements.
This evaluation identified the allocation of segments into High, Medium, and Low risk
regions of the EPRI TR-1 12657 and ASME Code Case N-578-1 risk ranking matrix, and
then determined for each of these risk classes what inspection changes are proposed for
each of the locations in each segment. The changes include changing the number and
location of inspections within the segment and in many cases improving the
effectiveness of the inspection to account for the findings of the RI-ISI degradation
mechanism assessment. For example, for locations subject to thermal fatigue,
examinations will be conducted on an expanded volume and will be focused to enhance
the probability of detection (POD) during the inspection process.
3.6.1

Quantitative Analysis

Limits are imposed by the EPRI methodology to ensure that the change in risk of
implementing the RI-ISI program meets the requirements of Regulatory Guides
1 .174 and 1.178. The EPRI criterion requires that the cumulative change in core
damage frequency (CDF) and large early release frequency (LERF) be less than
11E-07 and 1E-08 per year per system, respectively.
Turkey Point Units 3 & 4 conducted a risk impact analysis per the requirements
of Section 3.7 of EPRI TR-1 12657. The analysis estimates the net change in risk
due to the positive and negative influence of adding and removing locations from
the inspection program. A risk quantification was performed using the "Simplified
Risk Quantification Method" described in Section 3.7 of EPRI TR-1 12657. The
conditional core damage probability (CCDP) and conditional large early release
probability (CLERP) used for high consequence category segments was based
on the highest evaluated CCDP (8.70E:-01 for Unit 3, 8.71E:-01 for Unit 4) and
CLERP (3.36E:-03 for both Units 3 and 4), whereas, for medium consequence
category segments, bounding estimates of CCDP (11:E-04) and CLERP (11:E-05)
were used. The likelihood of pressure boundary failure (PBF) is determined by
the presence of different degradation mechanisms and the rank is based on the
relative failure probability. The basic likelihood of PBF for a piping location with
no degradation mechanism present is given as Xo and is expected to have a
value less than lE-08. Piping locations identified as medium failure potential
have a likelihood of 20xo. These PBF likelihoods are consistent with References
9 and 14 of EPRI TR-1 12657. In addition, the analysis was performed both with
and without taking credit for enhanced inspection effectiveness due to an
increased POD from application of the RI-ISI approach.
Tables 3.6.1 (Unit 3) and 3.6.2 (Unit 4) present a summary of the RI-ISI program
versus ASME Section XI Code Edition program requirements and identify on a
per system basis each applicable risk category. The potential presence of FAC
was adjusted for in the performance of the quantitative analysis by excluding its
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impact on the risk ranking. FAC is excluded in the risk ranking and therefore in
the determination of the change in risk, because FAC is a damage mechanisms
managed by separate, independent plant augmented inspection programs. The
RI-ISI Program credits and relies upon these augmented plant inspection
programs to manage these damage mechanisms. The plant FAC Program will
continue to determine where and when examinations shall be performed. Hence,
since the number of FAC examination locations remains the same "before" and
"after" and no delta exists, there is no need to include the impact of FAC in the
performance of the risk impact analysis. However, in an effort to be as
informative as possible, for those systems where FAG may be present, the
information in Table 3.6 is presented in such a manner as to depict what the
resultant risk categorization is both with and without consideration of FAC. This
is accomplished by enclosing the FAC damage mechanism, as well as all other
resultant corresponding changes (failure potential rank, risk category and risk
rank), in parenthesis. Again, this has only been done for information purposes,
and has no impact on the assessment itself. The use of this approach to depict
the impact of degradation mechanisms managed by augmented inspection
programs on the risk categorization is consistent with that used in the risk impact
analysis performed for plants throughout the United ~States. An example is
provided below.

SytmSytmRiskCategory

Rank~l

Iconsequence
Rank

DMsFailure PotentialRank

rank is "medium" instead of "high" based on the TASCS and Tr
damage mechanisms. When a "medium" failure potential rank
is combined with a "medium" consequence rank, it results in
risk category 5 ("medium" risk) being assigned instead of risk
category 3 ("high" risk).

EW 3

eim Hg)
__

Mdu

tA~S T FC

eim(ih

In this example if FAG were considered, the failure potential•

rank would be "high" instead of "medium". If a "high" failure
potential rank were combined with a "medium" consequence
rank, it would result in risk category 3 ("high" risk) being
assigned instead of risk category 5 ("medium" risk).

Note
1. The risk rank is not included in Table 3.6 but it is included in Table 5-2.

As indicated in the following tables, the risk impact analysis has demonstrated
that the change in risk associated with the Turkey Point RI-ISI applications meet
the acceptance criteria of Regulatory Guide 1.174 and EPRR TR-1 12657 that the
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change in CDF must be less than 1 E-07 and the change in LERE must be less
than 1 E-08 per year per system. In fact, the PTN-3/4 RI-ISI applications resulted
in a reduction in risk in all instances.

Turkey Point Unit 3 Risk Impact Results

1ARiSkcDF

IARiSkLERF

Ssm1

wlIPOD

wlo POD

AFW
CSS
CVCS
FWS
MS
RCS
RHR
SGBD
SIS
WDS

-1.80E-11
0.00E+00
-1.62E-10
-1.20E-11
Negligible
-4.18E-07
-1.70E-07
Negligible
-2.48E-07
0.00E+00

Grand Total

-8.35E-07

j

wlIPOD

wlo POD

-1.00E-11
0.00E+00
-9.00E-11
0.00E+00
Negligible
1.04E-07
-6.53E-08
Negligible
-2.48E-07
0.00E+00

-1.80E-12
0.00E+00
-1.62E-11
-1.20E-12
Negligible
-1.61 E-09
-6.55E-1O
Negligible
-9.58E-10
0.00E+00

-1.00E-12
0.00E+00
-9.00E-12
0.00E+00
Negligible
4.03E-10
-2.52E-10
Negligible
-9.58E-10
0.00E+00

-2.09E-07

-3.24E-09

-8.16E-10

Turkey Point Unit 4 Risk Impact Results
Sse 1

wPD

ARiSkLERF

ARiSkcDF

AFW
CSS

-1.80E-11
0.00E+00

-1.00E-11
0.00E+00

-1.80E-12
0.00E+00

-1.00E-12
0.00E+00

CVCS

-9.00E-11

-5.00E-11

-9.00E-12

-5.O0E-12

FWS

-1.20E-11

0.00E+00

-1.20E-12

0.00E+00

MS
RCS
RHR
SGBD
SIS
WDS

Negligible
-5.79E-07
-2.35E-07
Negligible
-1.65E-07
0.00E+00

Negligible
1.87E-07
-2.35E-07
Negligible
-1.65E-07
0.00E+00

Negligible
-2.23E-09
-9.07E-10
Negligible
-6.38E-1O
0.O0E+00

Negligible
7.22E-10
-9.07E-10
Negligible
-6.38E-10
0.00E+00

Grand Total

-9.80E-07

-2.13E-07

-3.79E-09

-8.29E-10

Notes:
1.Systems are described in Table 3.1.
2. A positive number indicates an increase in risk while a negative number indicates a decrease in risk.
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Defense-in-Depth

The intent of the inspections mandated by ASME Section XI for piping welds is to
identify conditions such as flaws or indications that may be precursors to leaks or
ruptures in a system's pressure boundary. Currently, the process for picking
inspection locations is based upon structural discontinuity and stress analysis
results. As depicted in ASME White Paper 92-01-01 Rev. 1, "Evaluation of
Inservice Inspection Requirements for Class 1, Category B-J Pressure Retaining
Welds," this method has been ineffective in identifying leaks or failures. EPRI
TR-1 12657 and Code Case N-578-1 provide a more robust selection process
founded on actual service experience with nuclear plant piping failure data.
This process has two key independent ingredients, that is, a determination of
each location's susceptibility to degradation and secondly, an independent
assessment of the consequence of the piping failure. These two ingredients
assure defense-in-depth is maintained.
First, by evaluating a location's
susceptibility to degradation, the likelihood of finding flaws or indications that may
be precursors to leaks or ruptures is increased. Secondly, the consequence
assessment effort has a single failure criterion. As such, no matter how unlikely
a failure scenario is, it is ranked High in the consequence assessment, and at
worst Medium in the risk assessment (i.e., Risk Category 4), if as a result of the
failure there is no mitigative equipment available to respond to the event. In
addition, the consequence assessment takes into account equipment reliability,
and less credit is given to less reliable equipment.
All locations within the Class 1 and 2 pressure boundaries will continue to receive
a system pressure test and visual VT-2 examination as currently required by the
Code regardless of its risk classification.
4.

IMPLEMENTATION AND MONITORING PROGRAM

Upon approval of the RI-ISI program, procedures that comply with the guidelines described in
EPRI TR-1 12657 will be prepared to implement and monitor the program. The new program will
be implemented for the fifth inservice inspection interval. No changes to the Updated Safety
Analysis Report are necessary for program implementation.
The applicable aspects of the ASME Code not affected by this change would be retained, such
as inspection methods, acceptance guidelines, pressure testing, corrective measures,
documentation requirements, and quality control requirements. Existing ASME Section XI
program implementing procedures will be retained and modified to address the RI-ISI process,
as appropriate.
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The monitoring and corrective action program will contain the following elements:
A. Identify
B. Characterize
C. (1) Evaluate, determine the cause and extent of the condition identified
(2) Evaluate, develop a corrective action plan or plans
D. Decide
E. Implement
F. Monitor
G. Trend
The RI-ISI program is a living program requiring feedback of new relevant information to ensure
the appropriate identification of high safety significant piping locations. As a minimum, risk
ranking of piping segments will be reviewed and adjusted on an ASME period basis. In
addition, significant changes may require more frequent adjustment as directed by NRC Bulletin
or Generic Letter requirements, or by industry and plant specific feedback.
5.

PROPOSED ISI PROGRAM PLAN CHANGE

A comparison between the RI-ISI program and ASME Section XI Code program requirements
for in-scope piping is provided in Tables 5.1.1, 5.1.2, 5.2.1 and 5.2.2. Tables 5.1.1 and 5.1.2
provide a summary comparison by risk region for each unit. Tables 5.2.1 and 5.2.2 provide the
same comparison information for each unit, but in a more detailed manner by risk category,
similar to the format used in Tables 3.6.1 and 3.6.2.
Turkey Point 3 and 4 are implementing an RI-ISI program before completion of the first period of
their Fifth 10-year ISI interval. As such, 100% of the required RI-ISI program inspections will be
completed in the Fifth interval. Examinations shall be performed during the interval such that
the period examination percentage requirements of ASME Section XI, paragraphs IWB-2411I
and IWC-241 1 are met.
6.

REFERENCES/DOCUMENTATION

EPRI TR-1 12657, "Revised Risk-Informed Inservice Inspection Evaluation Procedure, Rev. B-A"
ASME Boiler and Pressure Vessel Code Section XI, 2007 Edition with 2008 Addenda
ASME Code Case N-578-1, "Risk-Informed Requirements for Class 1, 2, and 3 Piping, Method
B, Section Xl, Division 1"
Regulatory Guide 1.174, "An Approach for Using Probabilistic Risk Assessment in RiskInformed Decisions on Plant-Specific Changes to the Licensing Basis"
Regulatory Guide 1.178, "An Approach for Plant-Specific Risk-Informed
Inservice Inspection of Piping"
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Table 3.1
System Selection and Consequence Segment / Element Definition
Unit

}AM

System Description

ASME
ode lass
Number of Consequence
CoelasfSegments

Reactor Coolant (RCS)

3

30

221

Charging (CVCS)

Class land 2

29

290

Safety Injection (SIS)

Class land 2

25

528

Blowdown (SGBD)

Class 2

3

90

Feedwater (FWS)

Class 2

9

116

Main Steam (MS)

Class 2

3

128

Class land 2

27

376

Class 2

6

61

Auxiliary Feedwater (AFW)
Containment Spray (CSS)

Class 2

5

117

Waste Disposal (WDS)

Class 1

6

19

143

1946

Totals

1

System Description

I

}ASME Code Class fNumber of Consequence INumber of Elements
_

Reactor Coolant (RCS)

4

fEeet
fEeet

Class 1

Residual Heat Removal (RHR)

Unit

Nme
Nme

_

Segments

_

_

_

Class 1

29

227

Charging (CVCS)

Class land 2

30

299

Safety Injection (SIS)

Class land 2

22

515

Blowdown (SGBD)

Class 2

3

80

Feedwater (FWS)

Class 2

9

94

Main Steam (MS)

Class 2

3

122

Class land 2

27

433

Auxiliary Feedwater (AFW)

Class 2

6

57

Containment Spray (CSS)

Class 2

3

92

Waste Disposal (WDS)

Class 1

5

21

137

1940

Residual Heat Removal (RHR)

Totals
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Table 3.3

Failure Potential Assessment Summary_______

Thermal Fatigue
UntSse~

RCS
SIS
RHR
SGBD
FWS

1

TASCS

TT

X

X

J

Stress Corrosion Cracking
IGSCC

[TGSCC JECSCC

Localized Corrosion
PWSCC

MIC

J PIT

CC

[Flow
E-C

X

X
X

X

X

AFW

X

WDS

X

System(1

CSS
WDS

X

Thermal Fatigue
I1

TASCS
ROS
CVCS
SIS
RHR
SGBD
FWS
MS
AFW

[ FAC

X
X

MS

Unit

Sensitive

X

JTT

Stress Corrosion Cracking

IGSCC

[TGSCC JECSCC jPWSCC

Localized Corrosion

MIC

JPIT

CC

Flow Sensitive

E-C

[FAC

X
X
X
X

X
X
X

LI

n~ote: bJys~ems are aesCrioea In I aole •,.~.

X
X
X
X
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Table 3.4
Number of Elements by Risk Category With and Without Impact of FAC

IWtotHigh Risk Region

1 1
Sse
Wt

Unit

m )

ategory I

I

____With

3

RCS

0

CVCS

0

S1S

}

Category 2

4

Category 3

Medium Risk Region
Category 4

Low Risk Region

Category 5

Ithu
With]I Without JWith Iwithout [With] Without

I

Category 6

With without With]I Without

Category 7

IWith] Without

0

8

8

0

0

50

50

0

0

45

45

118

0

0

0

0

0

0

0

37

37

189

189

64

64

0

0

7

7

0

0

157

157

0

0

191

191

173

173

RHR

0

0

16

16

0

0

66

66

0

0

9

9

285

285

SGBD

0

0

0

0

32

0

0

0.

58

0

0

32

0

58

FWVS

0

0

0

0

39

0

0

0

77

5

0

43

0

68

~

118

MS

0

0

.0

0

45

0

0

0

83

0

0

45

0

83

AFWV

0

0

0

0

17

0

0

0

44

5

0

20

0

36
117

OSS

0

0

0

0

0

0

0

0

0

0

0

0

117

WDS

0

0

0

0

0

0

0

0

0

0

5

0

14

19

Total

0

0

31

31

133

0

273

273

299

47

434

574

776

1021

High Risk Region
Unit

j

j

ategory I

Sytm1
RCS

With
0

CVCS

Category 2

ithu With]

W

J

Category 3

Withouti With

Without

f
[

Medium Risk Region
Category 4
it

1

Low Risk Region

Category

Withoutj With

Category 6

1

Category7

JWithout

Without

With

Without

With

0

10

10

0

0

51

51

0

0

47

47

119

0

0

0

0

0

0

0

0

39

39

211

211

49

49

SIS

0

0

3

3

0

0

172

172

0

0

209

209

131

131

RHR

0

0

10

10

0

0

70

70

0

0

20

20

333

333

SGBD

0

0

0

0

25

0

0

0

55

0

0

25

0

55

FMVS

0

0

0

0

25

0

0

0

69

4

0

30

0

60

MS

0

0

0

0

42

0

0

0

80

0

0

42

0

80

AFWV

0

0

0

0

15

0

0

0

42

3

0

19

0

35
92

119

CSS

0

0

0

0

0

0

0

0

0

0

0

0

92

WDS

0

0

0

0

0

0

0

0

0

0

6

6

15

15

Total

0

0

23

23

107

0

293

293

285

46

493

609

739

969

Note: Systems are described in Table 3.1.

L-2016-006, Attachment 1
Page 22 of 36

TURKEY POINT UNITS 3 & 4
FIFTH INSPECTION INTERVAL
I0CFR50.55a RELIEF REQUEST NUMBER 4

Table 3.5
Number of Elements Selected for Inspection by Risk Category Excluding Impact of FAC
Risk Region
Cate~gor 2

________High

System( 1 )

Unit

3

____

____

Category 3

Category 4

Risk Region
Categor 5

Low Risk Region
Category 6
Category 7

Total

Selected

Total

Selected

Total

Selected

Total

Selected

Total

Selected

Total

Selected

Total

Selected

0

0

8

5

0

0

50

5

0

0

45

0

118

0

0

0

0

0

0

37

9

19

1

60

SiS

0

0

7

2

0

0

157

17

0

0

191

0

173

0

RHR

0

0

16

5

0

0

66

15

0

0

9

0

285

0

SGBD

0

0

0

0

32

0

0

0

58

0

0

0

0

0

FVVS

0

0

0

0

39

0

0

0

77

1

0

0

0

0

MS

0

0

0

0

45

0

0

0

83

0

0

0

0

0

AFW

0

0

0

0

17

0

0

0

44

1

0

0

0

0

CSS

0

0

0

0

0

0

0

0

0

0

0

0

117

0

WDS

0

0

0

0

0

0

0

0

0

0

5

0

14

0

Total

0

0

31

12

133

273

37

299

11

434

1

776

0

0

0

0

0

I_
RCS

0

0

10

7

0

0

51

6

CVCS
SiS

0
0

0
0

0
3

0
0
0

0
0
0

0
172

_

4

________Medium

RCS
CVCS

System(1 1

Unit

Category I

Category I
__

High Risk Region
Category

ITotal JSelectedj
__

Total [Selected

_

_

_

_edium

Category 3

Risk Region
Category 4
Category 5

Low Risk Region _
Category 6
Cate.gory 7

_'eetdj

Total] Selected

Total J Selected

ISeetd

IeetdTtl

TtlSlce

eece

Total

0

0

47

0

119

0

39
0
0

5

211

0
0

209

49
131
333

0
0
0

Total

1

Slce

RHR

0

0

10

0
1
4

70

0
18
18

20

1
0
0

SGBD

0

0

0

0

25

0

0

0

55

0

0

0

0

0

FWS

0

0

0

0

25

0

0

0

69

1

0

0

0

0

MS

0

0

0

0

42

0

0

0

80

0

0

0

0

0

AFW

0

0

0

0

15

0

0

0

42

1

0

0

0

0

CSS

0

0

0

0

0

0

0

0

0

0

0

0

92

0

WDS

0

0

0

0

0

0

0

0

0

0

6

0

15

0

Total

0

0

23

12

107

0

293

42

285

7

493

1

739

0

Note: Systems are described in Table 3.1.
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Table 3.6.1
Unit 3 - Risk Impact Analysis Results
1
Sytm
aeoy

Cneune

Failure Potential

Rank

DMs

Rank

5a (3)

Medium

AFW

6a (3)

Medium

TT (FAC)
None
(FAC)

AFW

6b (5b)

Low

AFW

7a (5b)

Low

TT (FAC)
None
(FAC)

AFV

AFW Total

______

CSS

CSS Total
CVCS

7a

CVCS

6a

Low

CVCS

6b

Low

7a

Low

CVCS
CVCS Total

___________

5a (3)

Medium

FWS

6a (3)

Medium

FWS

6b (5b)

Low

FWS

7a (5b)

Low

MS
MS
MS Total

wlo POD

wlIPOD

wlo POD

(Hg)
Low
(High)

0

1

1

-1.80E-11

-1.00E-11

-1.80E-12

-1.00E-12

0

0

0

0.00E+O0

0.00E+00

0.00E+00

0.00E+00

HiE+O
Low
(High)

0
0

O00+O
0

0

O.00E+00

0

0

0

0.00E+00

0.00E+00

-1.00E-11

-1.80E-12

-1.00E-12

0.00E+00

0.OOE+00

0.00E+00

.00E+00

0,00E+O0

O.00E+00

0.00E+00

-1.62E-11

-9.00E-12

Medium

0

9

9

-1.62E-10

-9.00E-11

None

Low

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

TT

Medium

0

1

1

Negligible

Negligible

Negligible

Negligible

None

Low

0

0

0

O.00E+00

0.00E+00

0.00E+00

0.00E+00

-9.00E-1I

-i.62E-11

-9.00E-12

TFASCS
None
(FAC)

Medium
Low
(High)

TFASC)
None
(FAC)

Medium
Low
(Hig1h)

None
(FAC)
None
(FAC)

Low
(High)
Low
(High)

1

0

-1.20E-11

0.00E+00

-1.20E-12

O.00E+00

2

0

-2

Negligible

Negligible

Negligible

Negligible

1

0

-1

Negligible

Negligible

Negligible

Negligible

6

0

-6

Negligible

Negligible

Negligible

Negligible

0.00E÷00

-1.20E-12

0.00E÷00

Negligible

Negligible

Negligible

_____-1.20E-11

6a (3)
7a (5b)
_____

Medium
Low
______Negligible

.OE0

0.00E+00

___-1.80E-I1

Low

.h+O

0.00E+0O

_____________-1.62E-10

FWS

FWS Total

wi/POD

___

TT

LERF Impact

Delta

_____0______

Medium

]

RI-ISI

None

5a

CDF Impact

XI )

________

Low

Inspection Locations
Sect.T
12

3

0

-3

Negligible

5

0

-5

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible
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Table 3.6.1

Unit 3 - Risk Impact Analysis Results
1
Sytm

RCS

Toneune
Rank

aeoy

2

Failure Potential
DMs

inspection Locations
RI-ISI
Delta

jRank

Sect.

High

TASCS,

Medium

5

5

CDF Impact

{wi

LERF Impact

wi/POD

wlo POD

0

-5.22E-07

0.00E+00

-2.02E-09

0.00E+00
0.00E+00

POD

wlo POD

________TT

RCS

2

High

TT

Medium

0

0

0

0.00E+00

0.00E+00

0.00E+00

RCS

4

High

None

Low

29

5

-24

1.04E-07

1.04E-07

4.03E-10

4.03E-10

RCS

6a

Medium

None

Low

10

0

-10

Negligible

Negligible

Negligible

Negligible

6b

Low

TASCS,

Medium

-1

Negligible

Negligible

Negligible

Negligible

RCS
_____rr

1
_

RCS

6b

RCS

7a

Low
Low

0
_

__

_TT

TT

Medium

2

0

-2

Negligible

Negligible

Negligible

Negligible

None

Low

19

0

-19

Negligible

Negligible

Negligible

Negligible

1,04E-07

4.03E-I0
-3.36E-10

RCS Total
RHR

2

High

IGSCC-P

Medium

3

4

1

8E-07
-8.70E-08

-8.70E-08

-1 .61 E-09
-3.36E-10

RHR

2

High

TASCS

Medium

1

1

0

-1.04E-07

0.00E+00

-4.03E-10

0.00E+00

RHR

4

High

None

Low

20

15

-5

2.18E-08

2.18E-08

8.40E-11

8.40E-11

RHR

6a

Medium

None

Low

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

RHR

7a

Low

None

Low

27

0

-27

Negligible

Negligible

Negligible

Negligible

.70E-07

-6.53E-08

-6.55E-1 0

-2.52E-1 0

Negligible

Negligible

______

RHR Total

_____-4.1

______

_____-1

SGBD

6a (3)

Medium

SGBD

7a (5b)

Low

SGBD Total

None
(FAG)
None
(FAG)

_______

Low
(High)
Low
(Higlh)

4

0

-4

Negligible

Negligible

5

0

-5

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

____

___Negligible

SIS

2

High

IGSCC-P

Medium

0

2

2

-1.74E-07

-1.74E-07

-6.72E-10

-6.72E-10

SIS

4

High

None

Low

0

17

17

-7.40E-08

-7.40E-08

-2.8SF-10

-2.8SE-10

S1S

6a

Medium

None

Low

7

0

-7

Negligible

Negligible

Negligible

Negligible

SIS

6b

Low

IGSCC-P

Medium

0

0

0

0.00E+00

0.O0E+00

0.00E+00

0.00E+00

SIS

7a

Low

None

Low

8

0

-8

Negligible

Negligible

Negligible

Negligible

-2.48E-07

-9.58E-10

-9.58E-10

SIS Total

___________

_________

____

____-2.48E-07
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Table 3.6.1

Unit 3 - Risk Impact Analysis Results

T]Failure
j
jRank

System(1

atgr
Caeoy

WDS
WDS

ConsequenceRISIrIwl

Potential

Inspection Locations
R-IS
Delta

CDF Impact
wPOD
POD

jwlo

I

LERF Impact
wlIPOD
woPOD

Rank

DMs

6b

Low

TT

Medium

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

7a

Low

None

Low

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

WDS Total

0.00E+00

0.005+00

0.00E+00

0.005+00

Grand Total

-8.355-07

-2.09E-07

-3.24E-09

-8.165-10

Sect.

Notes:
1. Systems are described in Table 3.1./
2. Since a Risk-Informed program for Class 1 welds was implemented during the third period of the third interval, piping weld examinations performed prior to the
third period of the third interval per the 1989 Edition of ASME Code Section Xl were used for comparison purposes for Class 1 welds. However, since the RiskInformed program implemented during the fourth interval was for Class 1 welds only, piping weld examinations performed during the fourth interval per the
1998 Edition with Addenda through 2000 of ASME Code Section Xl were used for comparison purposes for Class 2 welds.
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Table 3.6.2

Unit 4 - Risk Impact Analysis Results
Sytm'aeoy

AFW

Cneune

Failure Potential

Inspection Locations

DMs

Rank

X(2)

TT (FAC)

Medium)

5a (3)

Medium

AFW
6a (3)

Medium

AW6(3

Meim

(FAC)

(High)

TT (FAC)
None
(FAC)

Medium)
Low
(Hig1h)

AFW

Sb (5b)

Low

AFW

7a (Sb)

Low

None

0

Delta

wi POD

wlo POD

wlIPOD

wlo POD

1

1

-1.80E-11

-1.00E-11

-1.80E-12

-1.00E-12

O.E+O

OOEO

OOEOO

___0

CSS

7a

Low

None

Low

0

.OEO

0_000+0_000+0_000+0_000+0

0

0

0.00E+00

O.00E+00

0.00E+00

0.00E+00

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

-1.80E-11

-1.00E-11

-1.80E-12

-1.00E-12

0.OOE+00

O.OOE+00

0.00E+O0

O.OOE+O0

0.00E+00

O.00E+O0

0.00E+00

AFW Total

CSS Total

LERF Impact

RI-ISI

Low

0

CDF Impact

0

0

___________________________0.00E+00

CVCS

5a

Medium

"T-I

Medium

0

5

5

-9.00E-11

-5.00E-11

-9.00E-12

-5.00E-12

CVCS

6a

Medium

None

Low

0

0

0

0.00E+00

0.00E+00

0.O0E+00

0.00E+00

CVCS

6b

Low

TT

Medium

0

1

1

Negligible

Negligible

Negligible

Negligible

CVCS

7a

Low

None

Low

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

-5.00E-11I

-9.00E-1 2

-5.00E-1 2

-1.20-11

0.00E+00

-1.20E-12

0.00E+00

CVCS Total

___________

___-9.O0E-11

FWS

5a (3)

Medium

TFASCS

Medium

1

FWS

6a (3)

Medium

(FAC)

(High)

3

0

-3

Negligible

Negligible

Negligible

Negligible

FWS

6b (Sb)

Low

TAC
(FAC)

eim
(High)

1

0

-1

Negligible

Negligible

Negligible

Negligible

FWS

7a (5b)

Low

None)

Low1h

3

0

-3

Negligible

Negligible

Negligible

Negligible

.20E-I11

0.00E+00

-1 .20E-1 2

0.00E+00

None
(FAC)
None
(FAG)

Low
(High)
Low
(High)

-2

Negligible

Negligible

Negligible

Negligible

-3

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

FWS Total

___________

MS

6a (3)

Medium

MS

7a (5b)

Low

MS Total

_____

______

____-1

____

2
30
____Negligible

0
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Table 3.6.2

Unit 4 - Risk Impact Analysis Results
System(1 )

Category

Cneune
Failure Potential
Ranks[quSecte

Rak
RC

CDF Impact

LERF impact

Rank

XI(2)

RI-ISI

Delta

w/ POD

wlo POD

wlIPOD

wlo POD

Medium

8

7

-1

-6.79E-07

8.71E-08

-2.62E-09

3.36E-10

0.00E+00

0.00E+00

0.00E+00

0.00E+00

DMs

ihTAT,

Inspection Locations

RCS

2

High

TT

Medium

0

0

0

RCS

4

High

None

Low

29

6

-23

1.00E-07

1.00E-07

3.86E-10

3.86E-10

RCS

6a

Medium

None

Low

7

0

-7

Negligible

Negligible

Negligible

Negligible

RCS

6b

Low

TASCS

Medium

0

0

0

0.00E+00

0.00E+O0

0.00E+00

0.00E+00

TASCS

Meim

20
20

RCSedu
RC bLw

-2
-

Ngigbe6eliile
Nelgbe
Ngiil

NgLowe
Nelgbe

eliil
Ngibe

RCS

6b

Low

TT

Medium

1

0

-1

Negligible

Negligible

Negligible

Negligible

RCS

7a

Low

None

Low

18

0

-18

Negligible

Negligible

Negligible

Negligible

RC Total
RHR

2

High

IGSCC-P

Medium

1

4

3

-2.61E-07

1 .87E-07
-2.61E-07

-2.23E-09
-1.01E-09

7.22E-1 0
-1.0E-09

___________-5.79E-07

RHR

4

High

None

Low

24

18

-6

2.61E-08

2.61E-08

1.01E-l0

l.01E-l0

RHR

6a

Medium

None

Low

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

RHR

7a

Low

None

Low

28

0

-28

Negligible

Negligible

Negligible

Negligible

-2.35E-07

-9.07E-10

-9.07E-10

None
(FAG)
None
(FAC)

Low
(High)
Low
(High)

RHR Total

___________-2.35E-07

SGBD

6a (3)

SGBD

7a (5b)

SGBD Total
SIS
SIS
SIS
SIS
SIS

SiS Total

Medium
Low
_______

2
4
6a
6b
7a
___________

High
High
Medium
Low
Low

____

IGSCC-P
None
None
IGSCC-P
None

4

0

-4

Negligible

Negligible

Negligible

Negligible

6

0

-6

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

1
18
0
0
0

1
18
-5
0
-4

-8.71E-08
-7.84E-08
Negligible
0.00E+00
Negligible

-8.71E-08
-7.84E-08
Negligible
0.00E+00
Negligible

-3.36E-1O
-3.02E-1O
Negligible
0.00E+00
Negligible

-3.36E-10
-3.02E-10
Negligible
0.00E+00
Negligible

.65E-07

-1.65E-07

-6.38E-1 0

-6.38E-1 0

____Negliglible

Medium
Low
Low
Medium
Low

__________________-1

0
0
5
0
4
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Table 3.6.2

Unit 4 - Risk Impact Analysis Results
1
Sytm
aeoy

Cneune

Failure Potential

Rank

DMs

jRank

Inspection Locations
Sect2)

RI-ISI

jDelta

CDF Impact

LERF Impact

wl POD

wlo POD

w/POD

wlo POD

WDS

6b

Low

TT

Medium

0

0

0

0.00E+00

0.00E+00

0.00E+00

0.00E+00

WDS

7a

Low

None

Low

0

0

0

0.00E+00

j0.00E+00

0.00E+00

0.00E+00

j-2.13E-07

-3.79E-09

-8.29E-10

Grand Total

___________________________j-9.80E-07

Notes:
1. Systems are described in Table 3.1.
2. Since a Risk-Informed program for Class 1 welds was implemented during the third period of the third interval, piping weld examinations performed prior to the
third period of the third interval per the 1989 Edition of ASME Code Section XI were used for comparison purposes for Class I welds. However, since the RiskInformed program implemented during the fourth interval was for Class I welds only, piping weld examinations performed during the fourth interval per the 1998
Edition with Addenda through 2000 of ASME Code Section Xl were used for comparison purposes for Class 2 welds.
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Table 5.1.1

Unit 3 - Inspection Location Selection Comparison
ASME Section XI Code and EPRI TR-112657 by Risk Region

_____ ______Between

Code
Categor

Sse(1)
Sytm

IHigh
Risk Region
}____
Section XI(
EPRI TR-112657
2

Weld

r

SurCoutOonlSu
SSr[unl
AFW
C-F-2
0SS
C--34
CVCS
B-J
FWS
C-F-2,4
FS
CF_4( )
MS
C-F-2,
MS_4
)
RCS
B-F, B-J
B-J, C-F-I,
RHR
C-F_3( 4 )
SGBD
C-F-2

RI-I SI

Medium Risk Region
Section Xlz
EPRI TR-112657

Other1 31

Weld
Count

Vol/

Sur

RI-SI
R

jOnly

Low Risk Region
Section XI( 21
EPRI TR-112657

_____

TWeld
1
Oter
Othe_3_

jIS

Vl
oun

Sur

u

Suoutr RI-ISI
Only

Other1 31

0

0

0

0

0

5

0

0

1

0

56

0

0

0

0

0

0

0

0

0

0

0

0

0

0

117

0

0

0

0

0

0

0

0

0

37

0

6

9

0

253

0

48

1

0

0

0

0

0

0

5

1

0

1

0

111

9

1

0

0

0
8

0
5

0
1

0
5

0
0

0
50

0
29

0
2

0
5

0
0

128
163

8
32

2
17

0
0

0
0

16
0

4
0

1
0

5
0

0
0

66
0

20
0

0
0

15
0

0
0

294
90

27
9

0
0

0
0

0
0

SS BJC--,

7

0

3

2

0

157

0

25

17

0

364

15

24

0

0

B-J
B-F
B-J
C-F-i
C-F-2
C-F-3 4( )

0
1
30
0
0
0

0
1
8
0
0
0

0
0
5
0
0
0

0
1
11
0
0
0

0
0
0
0
0
0

0
12
228
70
10
0

0
12
37
0
1
0

0
0
28
5
0
0

0
0
41
5
2
0

0
0
0
0
0
0

19
5
512
380
371
312

0
5
28
41
26
0

6
0
87
6
3
0

0
0
1
0
0
0

0
0
0
0
0
0

C-F-4_______

0

0

0

0

0

0

0

0

0

0

14

0

0

0

0

WDS

Totals by

Coe
Caeoy

)

Notes:
1. Systems are described in Table 3.1.
2. Since a Risk-Informed program for Class 1 welds was implemented during the third period of the third interval, piping weld examinations performed prior to the third
period of the third interval per the 1989 Edition of ASME Code Section Xl were used for comparison purposes for Class 1 welds. However, since the Risk-Informed
program implemented during the fourth interval was for Class 1 welds only, piping weld examinations performed during the fourth interval per the 1998 Edition with
Addenda through 2000 of ASME Code Section Xl were used for comparison purposes for Class 2 welds.
3. The column labeled "Other" is generally used to identify augmented inspection program locations credited per Section 3.6.5 of EPRI TR-112657. The EPRI
methodology allows augmented inspection program locations to be credited if the inspection locations selected strictly for RI-ISI purposes produce less than a 10%
sampling of the overall Class 1 weld population. The Turkey Point RI-ISI application did not rely on augmented inspection program locations beyond those selected by
the RI-ISI process. The "Other' column has been retained in this table solely for uniformity purposes with the other RI-ISI application template submittals.
4. Code Categories C-F-3 and C-F-4 consist of Code Examination Category C-F-I and C-F-2 welds respectively that were previously excluded from examination per
Table iWC-2500-1 due to being welds in "thin wall piping". For the RI-ISI application, this exclusion does not exist.
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_____ ______Between

1
Ste
SytmI

IHigh[ol

Code
aeoy
Weld
caeoyICount

Risk Region

Section XI'2 )

Sur

Sur
AFW

CSS
CVCS
FWS
MS
MS
RCS

Totais by
Codegr

Caeoy

Wed
WeVod
Cut
on

Medium Risk
Xl~2 ) Region
EPRI TR-112657
Vol/
Sur
RVol/thr 1
Section
Sur

Only

R-S
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Unit 4 - Inspection Location Selection Comparison
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Notes:
1. Systems are described in Table 3.1.
2. Since a Risk-Informed program for Class I welds was implemented during the third period of the third interval, piping weld examinations performed prior to the third
period of the third interval per the 1989 Edition of ASME Code Section XI were used for comparison purposes for Class 1 welds. However, since the Risk-Informed
program implemented during the fourth interval was for Class 1 welds only, piping weld examinations performed during the fourth interval per the 1998 Edition with
Addenda through 2000 of ASME Code Section XI were used for comparison purposes for Class 2 welds.
3. The column labeled "Other" is generally used to identify augmented inspection program locations credited per Section 3.6.5 of EPRI TR-112657. The EPRI
methodology allows augmented inspection program locations to be credited if the inspection locations selected strictly for RI-IS! purposes produce less than a 10%
sampling of the overall Class I weld population. The Turkey Point RI-ISI application did not rely on augmented inspection program locations beyond those selected by
the RI-ISI process. The "Other" column has been retained in this table solely for uniformity purposes with the other RI-IS! application template submittals.
4. Code Categories C-F-3 and C-F-4 consist of Code Examination Category C-F-i and C-F-2 welds respectively that Were previously excluded from examination per
Table IWC-2500-1 due to being welds in "thin wall piping". For the RI-ISI application, this exclusion does not exist.
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Table 5.2.1

Unit 3 - Inspection Location Selection Comparison
Between ASME Section Xl Code and EPRI TR-112657 by Risk Category
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Table 5.2.1

Unit 3 - Inspection Location Selection Comparison
Between ASME Section XI Code and EPRI TR-112657 by Risk Category
Risk

Systemt11
.~Categoryj

RCS
RCS
RCS

Conseq
Rn

Rank

[Section Xl Inspection
2

Potential

___Failure

Ris

________

DMs

]

Locations(

_______Weld

Rank

CdCa.

out

VollSur

)

Sur Only

TR-1_2657 Selection

R125 Slcin
RI-ISI

Othert 31

Low
Low
Low
High
High
Medium
Low

Low
Low
Low

TASCS, TT
TT
None

Medium
Medium
Low

B-J
B-J
B-F, B-J

6
12
118

1
2
19

0
0
17 .0

0
0

0
0
0

RHR
RHR
RHR
RHR

6b
6b
7a
2
2
4
6a

High
High
High
Medium

IGSCC-P
TASCS
None
None

Medium
Medium
Low
Low

B-J
B-J
B-J
C-F-3( 4 )

14
2
66
9

3
1
20
0

1
0
0
0

4
1
15
0

0
0
0
0

RHR

7a

Low

Low

None

Low

B-J, C-F-i,

SGBD

6a (3)

Medium

None (FAG)

Low (High)

C-F-2

32

4000

SGBD

7a (5b)

Low
(High)
Low
(Medium)

Low

None (FAC)

Low (High)

C-F-2

58

5

0

0

0

SIS
SIS
SIS

2
4
6a

High
Medium
Low

High
High
Medium

IGSCC-P
None
None

Medium
Low
Low

B-J
B-J, C-F-i
C-F-i, C-F-3( 4 )

7
157
185

0
0
7

3
25
0

2
17
0

0
0
0

SIS

6b

Low

Low

IGSCC-P

Medium

B-J

6

0

3

0

0

SIS

7a

Low

Low

None

Low

B-J, C-F-i,

WDS

6b

Low

Low

TT

Medium

B-J

0

1

0
0

0

WDS

7a

Low

Low

None

Low

B-J

0

5

0

0

25
285F230

1382
173F821
5
14

2

0)

Notes:
1. Systems are described in Table 3.1.
2. Since a Risk-Informed program for Class 1 welds was implemented during the third period of the third interval, piping weld examinations performed prior to the third
period of the third interval per the 1989 Edition of ASME Code Section Xl were used for comparison purposes for Class 1 welds. However, since the Risk-Informed
program implemented during the fourth interval was for Class 1 welds only, piping weld examinations performed during the fourth interval per the 1998 Edition with
Addenda through 2000 of ASME Code Section Xl were used for comparison purposes for Class 2 welds.
3. The column labeled "Other" is generally used to identify augmented inspection program locations credited per Section 3.6.5 of EPRI TR-1 12657. The EPRI
methodology allows augmented inspection program locations to be credited if the inspection locations selected strictly for RI-ISI purposes produce less than a 10%
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sampling of the overall Class 1 weld population. The Turkey Point RI-ISI application did not rely on augmented inspection program locations beyond those selected
by the RI-ISI process. The "Other" column has been retained in this table solely for uniformity purposes with the other RI-ISI application template submittals.
Code Categories C-F-3 and C-F-4 consist of Code Examination Category C-F-i and C-F-2 welds respectively that were previously excluded from examination per
Table IWC-2500-1 due to being welds in "thin wall piping". For the RI-ISI application, this exclusion does not exist.
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Table 5.2.2
Unit 4 - Inspection Location Selection Comparison
Between ASME Section XI Code and EPRI TR-112657 by Risk Category
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Table 5.2.2
Unit 4 - Inspection Location Selection Comparison
Between ASME Section XI Code and EPRI TR-112657 by Risk Category
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Notes:
1. Systems are described in Table 3.1.
2. Since a Risk-Informed program for Class 1 welds was implemented during the third period of the third interval, piping weld examinations performed prior to the third
period of the third interval per the 1989 Edition of ASME Code Section Xl were used for comparison purposes for Class I welds. However, since the Risk-Informed
program implemented during the fourth interval was for Class I welds only, piping weld examinations performed during the fourth interval per the 1998 Edition with
Addenda through 2000 of ASME Code Section XI were used for comparison purposes for Class 2 welds.
3. The column labeled "Other" is generally used to identify augmented inspection program locations credited per Section 3.6.5 of EPRI TR-112657. The EPRI
methodology allows augmented inspection program locations to be credited if the inspection locations selected strictly for RI-ISI purposes produce less than a 10%
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sampling of the overall Class 1 weld population. The Turkey Point RI-ISI application did not rely on augmented inspection program locations beyond those selected
by the RI-ISI process. The "Other" column has been retained in this table solely for uniformity purposes with the other RI-ISI application template submittals.
Code Categories C-F-3 and C-F-4 consist of Code Examination Category C-F-i and C-F-2 welds respectively that were previously excluded from examination per
Table IWC-2500-1 due to being welds in "thin wall piping". For the RI-ISI application, this exclusion does not exist.
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1.0

INTRODUCTION

This evaluation summarizes the assessment of the Turkey Point (PTN) Probabilistic Risk
Assessment (PRA) capability as measured against the current ASME/ANS PRA
Standard (Reference 1) as endorsed by the U.S. NRC Regulatory Guide (RG) 1.200
Revision 2 (Reference 2). This assessment addresses the technical adequacy of the
Turkey Point PRA for use in risk-informed applications. Specifically, this document
assesses the technical adequacy of the Turkey Point PRA with respect to the RiskInformed In-Service Inspection (RI-ISI) program.
The assessment is based on a series of formal peer reviews, other external reviews, and
internal self-assessments documented and summarized in this report. This assessment
uses the latest PTN PRA baseline model update (Reference 3) and internal flooding
analysis (Reference 4) which is evaluated using EPRI guidance for PRA technical
adequacy for RI-ISI programs (Reference 5).
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2.0

BACKGROUND

2.1

RG 1.200 and PRA Standard

The ASME/ANS PRA Standard (ASME/ANS RA-Sa-2009) has eight "parts" with
technical elements, high level requirements (HLRs), and detailed supporting
reqluirements (SRs). These parts represent the major classes of hazards included in a
PRA:
*

Part 2, internal events (addressed in Section 3.1),

*

Part 3, internal flood (addressed in Section 3.1),

*

Part 4, internal fire (addressed in Section 3.2),

*

Part 5, seismic events (addressed in Section 3.2),

*

Parts 6 to 9, other external hazard events (addressed in Section 3.2).

- Part 1 of the PRA Standard is introductory information and does not contain any
requirements except configuration control (addressed in Section 3.3).

Note

NRC Reg Guide 1.200, Revision 2 endorses this Standard with minor "clarifications."
The Standard supporting requirements allow the assessment of the portions of the PRA
as Capability Category CC-I, CC-Il, or CC-Ill, with increasing scope and level of detail,
plant-specificity, and realism. Thus, the overall assessment of PRA capability is the
collection of the assessments of the hundreds of supporting requirements. NRC requires
PRA quality to meet Capability Category II, at minimum, for use in risk-informed
applications.

2.2

Turkey Point PRA History and Quality

In response to NRC Generic Letter 88-20 (Reference 6), the Turkey Point PRA Level 1
and Level 2 models (collectively known as internal events analysis) were originally
developed and submitted in 1991, as the Turkey Point Individual Plant Examination
(IPE) (Reference 7). The PRA models addressed risk assessment of at-power operation
for internal events, internal flooding, hurricanes, and internal fires. Later, in 1994, the IPE
was supplemented with the Individual Plant Examination for External Events (IPEEE)
document submittal (Reference 8) to address the remainder of the external events, such
as seismic events, tornadoes, and nearby facility and transportation accidents. This
PRA was then subjected to a number of reviews, internal and external, during its
preparation as well as extensive reviews by NRC through national labs following its
publication.

L-2016-006, Attachment A
Pages5 of 79

FPL conducted a full-scope PRA peer review (Reference 10) in January 2002 using the
NEI 00-02 process. Following the issuance of the ASME PRA Standard and Regulatory
Guide 1.200, an internal gap analysis was performed where the findings from the original
2002 peer review were incorporated into the overall assessment of the PRA's quality
with respect to the Standard's supporting requirements. The current Turkey Point gap
analysis uses the RA-Sa-2009 version of the standard as endorsed by RG 1.200,
Revision 2.
To supplement the original peer review and internal gap analysis, and to further verify
the quality of the updated internal events model used in the Fire PRA, in April 2011, a
focused peer review (Reference 11) was performed assessing the human reliability
analysis (HRA) and internal flooding 'analysis portions of the PRA using the latest PRA
standard, ASME/ANS RA-Sa--2009, and Regulatory Guide 1.200, Rev. 2.
Most recently, a focused peer review (Reference 12) was performed in October 2013 to
assess portions of the PRA model which had received upgrades: common-cause failure
analysis, Level 2 analysis, and interfacing system LOCAs.
The peer reviews identified facts and observations (F&Os) for SRs of the internal event
and internal flood PRA models. The initial 2002 global peer reviews ranked the findings
as A, B, C, or D, based on their significance ("A" being the most significant). The
focused peer reviews included: findings (F) for elements which did not meet at least
Capability Category II of a SR of the standard, suggestions (5) from the peer review
team for elements which met the SR but could be improved, and strengths (STR). The
F&Os categorized by the peer review team as findings have been resolved by PRA
model revision, including documentation updates, with the exception of those from the
final, 2013 focused peer review, whose F&Os are unresolved at this time. All of the peer
review F&Os are presented in Table 1, Internal Event and Internal Flooding PRA Peer

Review

-

2.3

Model Change Database

Findings Resolution.

The living PRA is maintained through use of the plant's Model Change Database
(MCDB) in accordance with .the PRA Configuration Control and Model Maintenance
Procedure (Reference 13).
This database is used to store the details of all modifications, proposed and actual, and
open or closed, for the Turkey Point PRA model. This includes findings and observations
from peer reviews, self-assessments, and issues identified during use and update of the
PRA model. The open items are all model enhancements or documentation issues, and
have been judged not to significantly impact PRA model applications. Open items will be
addressed in future PRA updates, based on the significance of the open item and the
scope of the update.
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2.4

Turkey Point PRA Capability Target

The target capability level for the Turkey Point PRA is Capability Category II (CC-Il).
That is, the goal is to meet all supporting requirements (SRs) at least at the CC-Il level.
This is the minimum capability level needed by any foreseeable application.
Note that in many supporting requirements, the requirement spans all three capability
categories. Thus, if the SR is met, it meets CC Ill. While CC II is the target, CC Ill is met
in many SRs.
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2.5

Assessment Process

In the risk-informed in-service inspection (RI-ISI) program at PTN, the EPRI RI-ISI
methodology (Reference 14) is used to define alternative in-service inspection
requirements. Plant-specific PRA-derived risk significance information is used during the
RI-ISI plan development to support the consequence assessment, risk ranking, and
delta risk evaluation steps.
The importance of PRA consequence results, and therefore the necessary scope of PRA
technical capability, is tempered by two processes in the EPRI methodology. First, PRA
consequence results are binned into one of three conditional core damage probability
(COOP) and conditional large early release probability (CLERP) ranges before any
welds are chosen for RI-ISI inspection. The risk importance of a weld is therefore not
tied directly to a specific PRA result. Instead, it depends only on the range in which the
PRA result falls. The wide binning provided in the methodology generally reduces the
significance of specific PRA results.
Secondly, the influence of specific PRA consequence results is further reduced by the
joint consideration of the weld failure potential via a non-PRA-dependent damage
mechanism assessment. The results of the consequence assessment and the damage
mechanism assessment are combined to determine the risk ranking of each pipe
segment (and ultimately each element) according to the EPRI Risk Matrix.
Based on EPRI TR-1021467 a specific list of capability category requirements has been
developed for the RI-ISI program defining which of the ASME PRA Standard supporting
requirements should fall under categories 1,II, or Ill.
The assessment of PRA capability judges the Turkey Point PRA against each supporting
requirement in the PRA Standard as "Meets" CC-I, CC-Il, or CC-Ill. If the PRA does not
meet the requirements of any category for a specific SR, it is assessed as "Not Met."
This assessment is captured in a Microsoft Access database. There is a table in this
database with the SR-by-SR assessments from industry peer reviews and internal selfassessments, interlinked with tables that included Facts and Observations (F&Os) from
the PWROG peer review and the focused peer reviews, along with their status and
resolutions. These are documented in Reference 15.
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3.0

CONFORMANCE WITH PRA ASME STANDARD

The following sections describe the conformance and capability of the Turkey Point PRA
against the major parts of PRA ASME Standard.

3.1

ASME Parts 2 - Internal Events

The internal events portion of the Turkey Point PRA has been updated a number of
times since the original IPE submittal.
As described in Section 2.2, there have been one global peer review (full scope) and
several focused peer reviews to include various ASME elements such as HR, DA, and
LE as well as other PRA areas with cross-connection among ASME elements (e.g.,
CCF, and ISLOCA).
The internal events CDFs for Units 3 and 4 are 7.18E-07 per year and 7.13E-07 per
year, respectively. The internal events LERFs for Units 3 and 4 are 1.87E-07 per year
and 1.81 E-07 per year, respectively.
Conclusion
The current open items do not represent a significant deficiency in the analyses
necessary to support the RI-ISI application. The current Turkey Point PRA meets all Part
2 (internal event) CC II requirements of the PRA Standard.

3.2

ASME Part 3 - Internal Flooding

In 2011, a focused peer review was performed by PWROG for Internal Flooding element
(IF). This review was done using the current PRA Standard (ASME/ANS RA-Sa-2009)
as endorsed by RG 1.200 Revision 2. All of the findings and suggestions have been
resolved, and, where changes were necessary, addressed in a model update.
Conclusion
There are no current open items that represent a significant deficiency in the analyses
necessary to support the RI-ISI application. The current Turkey Point PRA meets all Part
2 (internal event) CC II requirements of the PRA Standard.

3.3

ASME Parts 4 through 9- External Events

The NEI 04-10 methodology allows for STI change evaluations to be performed in
the absence of quantifiable PRA models for all external hazards. For those cases
where the STI cannot be modeled in the plant PRA (or where a particular PRA
model does not exist for a given hazard group), a qualitative or bounding analysis is
performed to provide justification for the acceptability of the proposed test interval
change.
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3.3.1

ASME Part 4- Internal Fire

A fire PRA was performed for Turkey Point as part of the 1994 IPEEE submittal. Since it
was done for the IPEEE, it was more of a screening analysis to discover any fire
vulnerabilities than an attempt to determine a realistic estimate of core damage risk due
to fire. It has not been updated since the original submittal.
Turkey Point is an NFPA-805 plant, and therefore has a fire PRA to support the NFPA805 effort. The fire PRA uses the latest internal events PRA model as a basis. The
Turkey Point NFPA-805 fire PRA uses NUREG/CR-6850 guidance as required by
NFPA-805, and thus produces a conservative estimate of core damage risk due to fire.
A peer review of the Turkey Point (PTN) Fire PRA was performed at PTN using the NEI
07-12 Fire PRA peer review process, and the PRA standard (ASME/ANS RA-Sa-2009)
as endorsed by RG 1.200, Revision 2. The purpose of this review was to provide a
method for establishing the technical quality and adequacy of the Fire PRA for the
spectrum of potential risk-informed plant licensing applications for which the Fire PRA
may be used. The PTN Fire PRA Peer Review was a full-scope review of all the
technical elements of Part 4 of the ASME/ANS standard.
The Fire PRA update addressed the Supporting-Requirement-assessed deficiencies
(i.e., Not Met or CCI).
Completion of recommendations related to Supporting
Requirement assessments and 'Finding' F&Os results in a Capability Category II
assessment for the majority of the Supporting Requirements.
The F&Os from this peer review is presented in Table 2.
Conclusion
Based on the completion of peer review recom~mendations and the assessment of
deferred items, the Turkey Point Fire PRA is adequate to support this application, with
the caveat that the PRA is a conservative representation of the fire risk from operation of
the Turkey Point Nuclear Plant. The Fire PRA model will be exercised to obtain
quantitative fire risk insights, but refinements may need to be made on a case-by-case
basis.

3.3.2 ASME Part 5 - Seismic Events
Turkey Point is sited in an area of very low seismicity. There is no seismic PRA or
seismic margin analyses for Turkey Point. For the seismic portion of the Turkey Point
IPEEE, FPL used the FPL site-specific seismic program associated with Unresolved
Safety Issue (USI) A-46 (Generic Letter 87-02, "Verification of Seismic Adequacy of
Mechanical and Electrical Equipment in Operating Reactors"). This primarily consisted
of extensive walkdowns of the Turkey Point site looking for seismic vulnerabilities.
Recently, following the issuance of the new EPRI GMRS curves (Reference 16), a
bounding estimate of the Turkey Point seismic CDF was calculated using the new curve
for Turkey Point with a plant-level High Confidence Low Probability of Failure (HCLPF)
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taken from G1-199 (Reference 17). The seismic CDF calculated in this manner was
6.98E-07 per year. The calculation is documented in Reference 18. Given the
conservative nature of the calculation, this confirms that the core damage risk from a
seismic event at Turkey Point is very low.
Staff at Turkey Point recently performed additional seismic walkdowns in response to
Near-Term Task Force Recommendation 2.3, the NRC issued a I0CFR50.54 letter in
March 2012 requesting that all licensees perform seismic walkdowns to identify and
address plant degraded, non-conforming, or unanalyzed conditions, with respect to the
current seismic licensing basis. As per the EPRI guidance, two Seismic Walkdown
Equipment Lists (SWELs) were generated. The first consisted of a variety of Seismic
Category I components that support the safety functions of reactivity control, reactor
coolant pressure and inventory control, decay heat removal, and containment function.
The second consisted of a variety of Seismic Category I components whose failure could
lead to a rapid drain-down of the spent fuel pool. Walkdowns were performed in order to
verify proper anchorage of the applicable SWEL components and to identify any adverse
seismic conditions. No operability concerns were identified. Only minor issues were
found that required documentation updates, improved housekeeping, or small repaitrs
due to corrosion or minor concrete cracking. These issues were, or are scheduled to be,
addressed through the site's Corrective Action Program.
Conclusion
Based on the facts that Turkey Point is in a region of very low seismicity; that a global
conservative estimate of the seismic risk resulted in a low seismic CDF; and that multiple
seismic walkdowns have been performed to verify the seismic design of equipment
important to safety, it is concluded that the seismic risk at Turkey Point is minimal and
will not be a significant factor in the RI-ISI application.

3.3.3 ASME Parts 6 to 9 - Other External Hazards
The risk analyses of the other external hazards were performed and published in the
Turkey Point IPE and the Turkey Point IPEEE and have not been updated since. These
analyses were typically bounding and screening in nature, and therefore are not wellTherefore, in performing the
suited for configuration-specific risk applications.
assessments for the other hazard groups, a qualitative or a bounding approach will be
utilized in most cases.

3.3.4 Conclusion

-

External Events

As stated earlier, the NEI 04-10 methodology allows for STI change evaluations to be
performed in the absence of quantifiable PRA models for all external hazards.
Therefore, in performing the assessments for the other hazard groups, a qualitative or a
bounding approach will be utilized in most cases. The Fire PRA model will be exercised
to obtain quantitative fire risk insights but refinements may need to be made on a caseby-case basis. This approach is consistent with the accepted NEI 04-10 methodology.

L-2016-006, Attachment A
Page 11 of 79

3.4

PRA Model Maintenance and Control

PIRA model maintenance and control requirements are described in the PRA Standard,
Section 1-5. These requirements are addressed in the current set of Nextera/FPL fleet
procedures that address model maintenance and control:
EN-AA-1 05, Probabilistic Risk Assessment Program
EN-AA-105-1000, PRA Configuration Control and Model Maintenance
EN-AA-105-10000, Control of PRA Documentation and Evaluations
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4.0

CONCLUSION

The Turkey Point PRA model of record fully meets all the requirements of Part 2 (internal
events) and Part 3 (internal flood) of the ASME/ANS PRA Standard as endorsed by RG
1.200 Revision 2. All findings (level "A" or "B", or specified) from peer reviews or other
technical reviews have been (or are currently being) addressed or closed with no impact
to the RI-ISI program. Table 3 contains unmet SRs and Table 4 contains unresolved
F&Os from the 2013 Focused Peer Review.
Based on the completion Of peer review recommendations and the assessment of
deferred items, the Turkey Point Fire PRA is adequate to support applications. The Fire
PRA model can be exercised to obtain quantitative fire risk insights, but refinements may
need to be made on a case-by-case basis.
seismic risk at Turkey Point is minimal and will not be a significant factor in the RI-ISI
application.
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Table 1 - Internal Event and Internal Flooding PRA Peer Review

EQ ID
AS-i

AS-2

~Finding
The following items were observed related to the success criteria:
(1) For small - small LOCAs where high pressure recirculation fails, the ECA-1 .1
(Loss of ECC recirculation) actions to refill the RWST via the CVCS and continue
injection are modeled, If this succeeds, the modeled endstate is successful core
cooling.
Although crediting the action is valid, the sequence as modeled has not
necessarily reached a stable end state; additional action in the long term is
required to put the plant in a stable state. For example, the RWST refill can be
argued to extend the accident sequence mission time past 24 hours and therefore
beyond the current Level 1 PRA model scope. if the additional time were long,
then in taking credit for these strategies the impact on pump and other component
run failures, and any additional actions to achieve a stable state should be
modeled, In addition, some evaluation should be included regarding potential
effects on containment instrumentation or components of increasing water level.
(2) For ATWS sequences where 'Reactivity Control Late" is asked, the model
credits emergency boration, per procedure FR-S.1. The procedure, and plant
training documents, indicate that 1 of 3 charging pumps are needed to ensure at
least 60 gpm of borated injection for shutdown. However, the fault tree model (at
gate U3WRCL1) implements this as failure if any single charging pump fails. This
is incorrect and should be fixed.
Several inconsistencies between the success criteria as stated in the Accident
Sequence Analysis Notebook and the linked fault tree model. Specific examples
are:
a. The Small-small LOCA success criteria for early core heat removal is listed in
Table 3 as 2/4HHSI pumps and 1/3 AFW pumps. However, fault tree gate
G1PMP3 shows 1 HH pump required for small-small LOCA.
b. The Small LOCA success criteria for early core heat removal is shown as 2/4
HHSI pumps OR 1/2 RHR and depressurization. However, section 4.1 of the
Accident Sequence Analysis Notebook and fault tree gate U3S2CD2 only credit
HHSI.
c. The Medium LOCA success criteria for early core heat removal is listed as
2/4HHSI pumps in Section 5.1 and Table 5 of the Accident Sequence Analysis
Notebook. However, fault tree gate G1PMP3 and the supporting MAAP analyses
from the IPE show only 1 of 4 HH pumps to be required.
d. The success criteria for early core heat removal using the AFVV system is
described differently in the PTN System Analysis Notebook and the Accident
Sequence Analysis Notebook. The fault tree modeling appears to be generally
consistent with the criteria stated in the System Analysis Notebook. For example,
the System Analysis Notebook states that for ATWS, the AFW system must
supply flow from 2 AFW pumps through all six AFW control valves. In Table 8 of
the Accident Sequence Analysis Notebook, the ATWS success criteria for AFW is
stated as 2 AFW pumps to 3/3 SGs. The structure of fault tree gate A0201 agrees
with the System Notebook criteria rather than the Accident Sequence Analysis
Notebook. Similar differences were noted in the success criteria descriptions
related to the heat removal requirements for the Transient and Small-small LOCA
sequences where the Accident Sequence Analysis only gives the pump success
citeria without including the requirement to provide flow through at least 3 of 6 flow*
control valves..

SR

~Level
B

-

Findings Resolution

Status Doisposition
[Source*
Closed (1) This item has been resolved. For the small-small LOCA
2002
sequences where RWST is credited, secondary cooling is available,
WOG
permitting depressurization and reduction of the leak rate, making
RWST refill viable. in most of these sequences, some fault(s) in the
RHR system is preventing successful recirculation or shutdown
cooling. The small flow rate associated with a depressurized smallsmall LOCA and successful RWST refill and available secondary
cooling permit continued decay heat removal and inventory control for
an extended period. The concern over-extending the mission time
beyond 24 hours is offset by the increasing probability of recovering
hardware failures in the cutset which initially prevented initiating
recirculation or shutdown cooling. Further, if RWST refill fails, HHSI
from the opposite-unit pumps and RWST is available.
(2) The charging pump success criterion has been changed to 1/3
charging pumps for emergency boration to match that in the success
criteria calculation.

B

Closed This item has been resolved via the update of the Accident Sequence
Analysis Notebook, the new success criteria calculation, and model
updates.

2002
WOG
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Table 1 - Internal Event and Internal Flooding PRA Peer Review

FO ID

Finding

AS-3

The Accident Sequence Analysis Notebook lists several systems available to
provide various success criteria which are not credited in the linked fault tree. For
example:
a. The Transient success criteria for long term core cooling does not credit RHR
Shutdown Cooling, Low-head Recirculation, RWST replenishment with continued
HHSI, Depressurization with Low-head injection and low-head recirculation,
continued charging with RWST replenishment, or continued HHSI with opposite
Unit RWST.
b. The Small-small LOCA success criteria do not credit Bleed and Feed and the
long-term cooling success criteria does not credit low-head recirculation or
continued HHSI using the opposite unit RWST
c. The Small LOCA success criteria for early core heat removal does not credit
depressurization and Low-head injection. In addition, the long-term cooling
function takes no credit for RHR cooling, low-head recirculation or opposite unit
RWST.

SR

Level
B

~Status

1

V
_

Disposition

o hw ht h pat7a b ooe

_____oldb

I____NUREG/CR-4780
DA-2

____unavailability

B

would be .03 to .05.

Closed The SGTR event tree was revised such that no credit for RCS
cooldown and depressurization is given for sequences where SWOG
isolation and HHSI fail.
S

_m

T2002

____lsi

B

(or equivalent) systematic approach should be followed.I

The test and maintenance probabilities used for individual components are based
on actual outage time as collected by the plant. The component outage time was
clearly collected over the period of time the plant was in Mode 1,2,3.
The fault trees and event trees use several cross-ties from AC power, HHSI, and
AFW. In the use of these cross-ties, the opposite unit components have T&M
events. The opposite unit may be in Mode 4,5,6 at the time of demand and the
desired equipment may have lesser Tech Specs than those assumed for power
operation. The T&M event probabilities for the opposite unit components must
consider unavailability over the total period of demand, not just during power
operation. This can be done at the fault logic level (with house events for OOS) or
in the data probabilities. Currently, neither is done.
The most important case of this is the DG's. The DG T&M unavailability is about
6E-3 (55 hours per year). If the OOS time for major overhaul were considered, the

2002
WOG

c. For small LOCA, continued HHSI using the opposite unit RWST has
been added. As for the addition of the other options, the addition of
low-head recirculation with depressurization would have little effect
due to shared dependencies with HHSR, and credit for
depressurization and low-head injection was not modeled due to the

time available because of the larger break size (2-6").

mdel. toHRenre entr
shouldibeome
sHow thenat
SThepatcn.ecoe was issued in
DA-1toURH/R-45
conlwdition wt/hoaayssto
with
loutCCF.
gvNURGCR-45
DA1 1986. The approach addressed in NUREG/CR-4550 may have out of date.

f3ource*

b. As for small-small LOCA, continued HHSI using the opposite unit
RWST has been added. The addition of low-head recirculation with
depressurization would have little effect due to shared dependencies
with HHSR and, therefore, will not be added. Credit for bleed-and-feed
cooling for the SIB sequences has been added to the model.

The SGTR event tree does not have complete sequence delineation. For the case
with failure of isolation and failure of HHSI, cooldown and depressurization to RHR
conditions is asked and, if successful, no further delineation is provided in the

el

Findings Resolution

Closed a. Continued HHSI using the opposite unit RWST is now credited for
long-term cooling of transients. RWST replenishment is not credited,
based on the judgment that the leak (2 PORVs worth) is rather
substantial, and no secondary cooling is available. The remaining
options may be viable, but have many of the same hardware
dependencies as HHSR, and consequently will make little difference
and will not be added.

_______reduced

AS-9

-

B

j

Iapproach

I

I

Closed The Turkey Point CCF model was updated to relch
lphafator
and data from INEL 94/0064.
relctteap-cG

Closed Logic was introduced to the model to change the opposite-unit EDG
test and maintenance probability during outage conditions through the
use of flags representing the operating mode of the unit. These flags
were also used to model the effect of the opposite unit's mode on the
different system crossties.

20

2002
WOG
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Table 1 - Internal Event and Internal Flooding PRA Peer Review

FO ID

~Finding

SR

Level

~Status

-

Findings Resolution

1

Disposition

3Source*

DA-4

The latest data updating was done in 1995 based on plant specific data from 1990 ::B
to 1994, and the generic database developed in 1989.
,

Closed The data used in the latest model update has plant-specific data
derived from plant records from 1992 through 2006, and generic data
from the latest sources, primarily NUREG/CR-6928.

2002
WOG

DA-7

The following observations on CCF modeling in CCW and ICW:
For the lCW and COW initiating events, RIF of one pump to run for 1 year is
coupled with CCF of the remaining 2 pumps to run for 72 hours, but the events are
independent.
For lOW initiating event, CCF of the strainers are not included.
There is no evidence of CCF caused by environmental factors in the lCW initiating
event.

Closed For the first comment, it is appropriate that the CCF for the lCW
pumps be modeled this way for the initiating event of loss of ICW. Two
pumps are normally running with one in standby.

2002
WOG

DE-1

DE-2

CCF for the strainers was added to the model.

.....
Turkey Point switched their common cause methodology from the Beta Factor
Approach to the Alpha Factor Approach. It appears that Turkey Point only models
the exact combination of failures that lead to system failure. For example, Gate
G121 of the HPSI model covers the scenario where the success criterion is 2 of 4
HPSI pumps are required. However, only common cause failure of 3 of 4 pumps is:
modeled. In this case common cause failure of 4 of 4 pumps should also be
modeled. Likewise, for gate G131, which covers the scenario where the success
criterion is 3 of 4 HPSI pumps, only common cause failure of 2 of 4 pumps is
modeled. In this case, common cause failure of 3 of 4 pumps and 4 of 4 pumps
should also be modeled. Turkey Point also does not model common cause failure
combinations less than that required for direct system failure but which could lead
to system failure when combined with a single random failure. Even for the CCF
level modeled, Turkey Point doesn't model all applicable combinations of CCF
failures (i.e. for 2/4, there are six combinations). In addition, Turkey Point does not
model common cause failure of the 2 Unit 3 EDGs coupled with failure to align to
the unit 4 EDJGs.
The Flooding analysis considered component vulnerability to both flooding and
spray effects. Multiple screening criteria were employed to eliminate areas from
further consideration. The three remaining areas were then analyzed in more
detail to determine a CDF from flooding.
A CDF of approximately 5E-7 was calculated for flooding and determined to be not
significant relative to then overall risk (IPE CDF of 3.7E-4). The current model
maintains cutsets of lower CDF than these flooding cutsets. The conclusion that

the flooding is not significant is no longer supported.

A

B

____

Review of PTN history showed no reactor trips due to environmental
factors (sea grass). The initiating event fault tree for lOW includes
CCF failures of the ICW pumps and strainers.
Closed A complete CCF update addressed these issues.

Closed The internal flooding analysis was completely revised for RG 1.200
compliance.

___

2002
WOG

2002
WOG

_________________________________
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-

Internal Event and Internal Flooding PRA Peer Review

EQ ID

IFinding

HR-3

Human errors for inter-unit cross ties are not accounted for under conditions of
outage for the other unit and special initiating events,

HiiR_4

IE-2

SR

...

.

]lLevel
B

........

lA systematic method applied to handle the dependencies between pre-initiators. A

.

Status

-

Findings Resolution

[Disposition

Closed Flags representing the status of the opposite-unit (operating or
shutdown) were added to the model to account for the effect of the.
opposite unit's mode on the different system crossties. Operator
actions for inter-unit crossties are explicitly modeled. . ..

.. STR iCl'osed NA

idenitifiysuy
pot-ignitiator HutePs
dihtepHEndency.
ovlusof10 sO
sensitivity studtiytostgenerater
cutEtP wihteHpenode tvlesnofy.0 i
The disposition of dual unit initiators and dual unit success criteria is not clear. The
following observations were made:
1) Loss of grid is called a "dual unit initiator" with a frequency of 0.053. The
derivation for 0.053 is dominated by switchyard faults, which the IPE notebook
implies would be a single unit initiator.
2) Loss of a DC bus on either unit will require the other unit to shut down, but it is
not explained why this is not a dual unit initiator.
3) There are no guidelines for dual unit success criteria.
There are several shared systems at PTN. The success criteria for Unit 3 assume
complete availability of the Unit 4 systems to mitigate events at Unit 3. There
should be an identification of dual-unit initiators and development of associated
dual-unit success criteria.

fSource*

{2002
WOG

T

2002

I•.
B

Closed 1) The LOOP initiators are now split into 5 different initiators. There
are 4 dual-unit initiators: plant-centered, weather-induced, grid-related,
and grid blackout; and 1 single-unit initiator. The two units share one
switchyard, so it is assumed that switchyard faults cause a dual-unit
LOOP. The single-unit LOOP is dominated by unit-specific startup
transformer faults which are on the periphery of the switchyard and
cause a loss of offsite power to only one unit.

2002
WOG

2) This is because the other unit would have to shut down due to Tech
Specs. As such, it would not be an immediate reactor trip, but a
controlled shutdown.
3) Dual-unit success criteria are discussed fully in the most recent AS

_______

IE-3

iE-4

IThe initiator for Pressurized Thermal Shock is considered "out of scope" with no

B

justification. PTS is not out of scope for PSA. Discussion with PTN PRA staff
lindicate that from a licensing perspective, it has been determined to be a resolved
land therefore should not be in the PRA. This should be explained, with a
Iprobabilistic explanation of why it is a small contributor.
IThe initiator for Reactor Vessel Rupture is considered out of scope with no
[justification.
PTN has several shared systems. These include HHSI, AFVW, and DG. The
configuration of these systems may depend on the status of the unit. For the
purpose of system sharing, the opposite unit equipment is always assumed to be
available in Mode 1 operability,
The following observations were made:
1) The T&M unavailability for DG implies about 50 hours a year OOS. This can not
include time for annual overhaul, (which is done at shutdown). When the opposite
unit is in Mode 6, the DG tech spec is reduced to 1 DG. The PRA does not
capture this dependency on plant status.
2) When Unit 4 is in Mode 5 or 6, the HHSI for unit 4 is cooled by CCW on unit 3.
The PRA does not capture this.
3) there are no overall guidelines and criteria for treatment of the opposite unit's
____operability

IE-7

Notebook and the success criteria calculation. The effects of the dual______________________________________________nit__iitiating___evunitinitiatngeevetsoonthe-oppoite-unt
esyste
s eare dodeled

and it's affect on equipment availability.

IThe level of independent technical review of PRA changes is indeterminate. There

!are no comment and resolution sheets for the PRA modification process. There is
only a signoff sheet on the overall update package (which contains severalI

B

__________

B

Closed Added RV Rupture IE in model update. Resea~rch over the last few

2002

years by NRC, EPRI, DOE, MRP, and others has shown PTS to be a
non-issue for plants like Turkey Point.

WOG

Closed Logic was introduced to the model to change the opposite-unit EDG
test and maintenance probability during outage conditions through the
use of flags representing the operating mode of the unit. These flags
were also used to model the effect of the opposite unit's mode on the
different system crossties.

2002
WOG

]

_________________________________

Closed There is now a comment and resolution section in the model update

calculations.

__________
nd____________
n i i ua h n es .____ua_____________changes).__________I_________________________

!12002

WOG

I
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FO ID

Finding

iE-9

Random reactor coolant pump seal failure has not been included. From
NUREG/CR-5750, this event can be about 1E-3. The Si frequency is derived from
pipe rupture failures only. It does not include component leakage, RCP seal
LOCA, or any other sources of small leakage.

Level
B

1

-

Findings Resolution

Status fDisposition

~Source*

Closed A review of the random seal LOCA events underlying the NUREG

data revealed that the events were not applicable due to changes in

2002

WOG

design, operations, and procedures.
S1 LOCA frequency is taken from NUREG/CR-6928, which is not

to pipe ruptures. RCP seal LOCAs are modeled explicitly.

_______limited

L2-1

MU-2

MU-3

Hot leg creep rupture was assumed to occur 99.99% of time for all sequences,
regardless of the RCS pressure. This is based on interpretation of latest NRC
research which implied that natural circulation of core debris would occur at the
time and with such efficiency that hot leg would fail prior to vessel failure and
steam generator tube rupture. Although hot leg rupture may indeed be likely, the
way it is modeled precludes any other high pressure phenomena, including DCH,
Induced tube rupture.
STD-R-001 has a requirement for signoff by the~preparer, an independent
reviewer and the RRAG supervisor. The PRA update calculations that were
reviewed had all the required signatures. However there were no review notes or
discussion of the disposition of review comments in the various calcs examined by
the peer reviewers. Further, the peer reviewers found examples of inconsistencies
in several signed-off notebooks (e.g., Accident Sequence Notebook included
incorrect success criteria for S2 LOCAs), and examples of errors carried through
several PRA Update Caic revisions (e.g., CDF cutsets that included single failures
in emergency boration pumps for ATW-VS, which should have required multiple
failures).

B

Closed In the updated Level 2 analysis, the probability of hot leg creep rupture
is 95%, not 99.99%, a substantial difference, making a sensitivity
analysis unnecessary.

2002
WOG

B

Closed There is now a comments and resolutions section in the model update
and other PRA Group calculations.

2002
WOG

Procedures STD-R-001, Rev. 0 (software Control Procedure) and STD-R-002,
Rev. 5 (Update and Maintenance) govern model control.
The computer models (e.g., current and previous model files such as *.CAF and
*.BE) for the Turkey Point PSA are maintained on a server (g:nis\psa). The server
is backed up daily and therefore provides secure storage. Access to files on this
server is limited to those with permission and is on a read-only basis. In addition,
computer models are stored on a CD and sent to the document control center. A
second copy is maintained locally. Model changes are also maintained on this
server.

STR

This same process is used for the PSA software (e.g., EOOS, CAFTA, FORTE).
MU-4

MU-5

STD-R-002 requires a data update every 5 years. However, it does not appear
that Turkey Point has updated the reliability data since 1995 even though the
common cause failure data, the human factors data, the initiating event data and
the unavailability data was updated in 2000.
STD-R-002 includes a set of criteria for when to perform a model update. The key

Details of each change are documented in the change database. Each
model update includes a table of the changes implemented for that
model update and reasons for those changes.
Consistency issues between the Accident Sequence Analysis, the
Success Criteria calculation, and the model update calculations have
been resolved in RG 1.200-related upgrades of all of these"
documents.
The other issues are treated separately in other F&Os.
Closed NA

2002
WOG

______________________________________

B

Closed Data was updated in the current PRA model using the data
documented in the data update calculation.WO

B

Closed Changed procedure to have a maximum interval of five years between

criteria are if the change has a significant impact on CDF or risk insights,

model updates.

However, there are no criteria as to what constitutes a significant impact.- Given
that there is no fixed update period, there is a concern that the number of 'minor"
changes pending could build up until the combined impact is significant without
tr gge
er____________________________ng____________an_______I
in n up aetrig
ate ._________________________

Whether minor changes constitute justification for a model update is
determined by the model custodian.

20

TWOG
2002

____upd
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EQ ID
Q•U-2

QU-3

~Finding
The guidance provided for the quantification process is IPE vintage. Several new
codes are being used in the current process which did not exist at the time of the
IPE. No guidance procedures currently exist to control key processes involved in
model integration and quantification such as:
a. Criteria for development of the mutually exclusive events file
b. Selection of truncation value
c. Quantification on a sequence basis versus quantification of top gate
d. Process for breaking circular logic in the single top linked fault tree (i.e.,
selection of proper gate level for performing the logical break, naming scheme to
be used for gates in the new system fault tree, etc.
e. Process for development of flag files for the baseline quantification to ensure
the quantified configuration represents normal plant operation practices
f. Selection of parameters for input to the UNCERT code for uncertainty
calculation
The quantification of a linked fault tree model involves the proper integration of
several files which can affect the results. For example:
a. The quantification flag file is used to set logic flag events true or false to
represent normal system alignment. At PTN, this flag file is also used to set
certain maintenance events false.
b. The mutually exclusive file is used to remove cutsets from the results file which
contain certain combinations of events representing disallowed maintenance or
illogical event combinations (i.e., events for failure to open and spurious opening
of the same valve in a single cutset).
c. The recovery rule file is used to add recovery events to the cutset results used
on the appearance of certain combinations of failure events. At PTN, this process
is also used to apply human error factors to the quantification results.
Since these files control vital processes during quantification, independent review
and thorough documentation is needed to ensure that the quantification results do
not exclude valid failure sequences. The current mutually exclusive events file
(PTN2KMEE.TXT) was changed as a result of the addition of new T&M events for
LC/SWGR HVAC AHUs and Sump Level Indicators. The calculation package
includes a description of "add double maintenance events for these basic events
to mutually exclusive events." However, no justification for making the events
mutually exclusive or specifying the combinations that are mutually exclusive is
provided. In addition, the review of the mutually exclusive events file indicates that
some complimentary combinations related to AFW pump maintenance may not be
included. While this would lead to conservative results due to failure to remove
invalid cutsets, the addition of inappropriate mutually exclusive combinations
would have the opposite result. Similar errors can be introduced through the
recovery file through the inappropriate application of recovery events to

sequences which do not represent the conditions assumed inthe HRA analysis.

SR

-

Findings Resolution

Level rStatus foisposition

[Source*

B

Closed Changes to the mutually exclusive event combinations, flag file,
circular logic breaks, and recovery rule file are documented in the
change database and the model updates. Details of the quantification
process are documented in the Quantification Notebook and the
model updates. Truncation level is set as low as the hardware and
software will allow, or until convergence is achieved. Uncertainty
analysis input is documented in the model update calculations.

2002
WOG

B

Closed Changes to the mutually exclusive event combinations, flag file,
circular logic breaks, and recovery rule file are documented in the
change database and the model updates. Details of the quantification
process are documented in the Quantification Notebook and the
model updates. Truncation level is set as low as the hardware and
software will allow, or until convergence is achieved. Uncertainty
analysis input is documented in the model update calculations.

2002
WOG

________________________________________
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Finding

QU-5

Documentation was not available to indicate that PTN has performed qualitative
evaluation for causes of uncertainty, such as:
a. possible optimistic or conservative success criteria,
b. suitability of the reliability data,
c. possible modeling uncertainties (asymmetry or other modeling limitations due to
the method selected),
d. degree of completeness in the selection of initiating events, and

e. POSSible spatial dependencies.
QU-6

QU-8

SR

L.evel
B

.....

Recovery of offsite power is applied to sequences where offsite power may not .........
recover the lost function, This occurs in two types of circumstances:
1) for non-grid-loss initiators, LOSP (and SBO) can occur due to failure in the AC
power distribution system. XROSPi is applied. The recovery probability of XROSPi
is based on the NSAC document for restoration of offsite power to nuclear plants.
The sequence in question is cause by a failure of a breaker or transformer at the
plant. It is not clear that the recovery probability is applicable.
2) for some SBO sequences where all SG heat removal is lost, XROSPi is
applied. Although AC power is available, it is not clear that SG Heat Removal is
restored. The SG heat removal is provided by 3 TD pumps and 1 diesel driven
pump. If these fail, restoration of AC power does not make them operable.
For example, there is a cutset at 1.274E-9 which is loss of 4KV 3A with failure of
aux transformer. There is a recovery for XROSI19 and EHFPXTIE.
The correctness and reasonableness of this practice is questioned..
The subtler criteria for a grade 3 on this element considers the following to be
indicative of a good understanding of the dominant risk contributors:
a. The accident sequence results by sequence, sequence types, and total should
be reviewed and compared to similar plants to assure reasonableness and to
identify any exceptions.
b. A detailed description of the Top 10 to 100 accident cutsets (CAFTA or
NUPRA) or accident sequences (RISKMAN) should be provided because they are
be important in ensuring that the model results are well understood and that
modeling assumption impacts are likewise well known.
c. The dominant accident sequence groups or functional failure groups should
also be discussed. These functional failure groups should be based on a scheme
similar to that identified by NEI in NEI 91-04, Appendix B.
There is no discussion of results in the calculation packages for updates provided
to the review team to indicate that this type of evaluation is done of the
quantification results. Also, the calculation packages provide no discussion of how
the dominant cutsets or important systems were affected by the changes to the
model when compared to the previous revision. .........

1

Status

-

Findings Resolution

~Disposition

___

2002
WOG

______________________________

B ... Closed lnathe Current model update, the recovery of offsite power is not .
credited for cutsets where the recovery of offsite power does not
recover mitigating equipment sufficient to avoid core damage.

B

Source*

Closed In the PRA model updates, sensitivity analyses are run to show the
effect of key modeling assumptions. Parametric uncertainty is
addressed in the model updated calculations. Comprehensive
uncertainty analysis evaluations are provided in the Uncertainty
Analysis Notebook.

.

.2002'
WOG

Closed a. A comparison Of PTN CDF cutsets to Robinson's CDF cutset was
made and is documented in the Quantification Notebook. Where
differences in the cutsets occurred, they could be explained by design
or data differences.
b. A list of the top 50 cutsets is provided in the model updates.
c. Initiating event pie charts, system importance charts, and a table
listing the individual sequence contributions are included in each
model update calculation.

2002
WOG
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-

Findings Resolution

1

EQ ID

Finding

ST-I

ISLOCA Analysis:
The ISLOCA analysis was performed in 1991 as part of the IPE and has not been
updated since, It is currently undergoing an update. All containment penetrations
were identified for potential ISLOCA paths. Each penetration was screened or
considered for further analysis.
Penetration #1 contains the RHR shutdown cooling line. There are 2 normally
closed MOV's (751 and 750) in the 14 inch line. An incorrect assumption about the
break location led to the screening of this penetration. This assumption would not
have occurred ifthe structural strength of the entire pipe segment was considered.
The RHR pipe is designed for 2500 Ib, to the discharge of MOV 751. The pipe is
then 600 lb pipe to the RHR suction. The pipe is then 150 lb pipe back to the
RWST. There are no check valves in the line from the RHR MOV 751 to the
RWST. Ifthe tenets of NUREG/CR-5744 are followed and the ultimate strength of
the pipe is considered, the pipe rupture location will not likely be inside
containment. If a realistic analysis is performed, a portion of these events will not
result in any pipe rupture at all, causing a back flow from the RCS to the RWST.
The RHR/LHSI model for recirculation assumes that failure of either the RWST
level indication or the sump level indication will result in a failure to switchover to
recirculation. The model for failure of the sump level indication includes common
cause miscalibration but common cause miscalibration of the RWST level
indicators is not included in the model and no basis could be found for the
exclusion of this failure.
The CCW model does not include the relief valve, or the surge tank level
instrumentation.

A

Closed The iSLOCA analysis has been completely revised and documented.
Thle ISLOCA in the RHR shutdown cooling suction line is no longer
screened out.

2002
WOG

B

Closed Added common cause miscalibration of U3 RWST level indicators and
common cause miscalibration of U4 RWST level indicators" to the
model.

2002
WOG

The basis for requiring or dismissing HVAC requirements is poorly supported and
inconsistent through the PRA. The following observations were made:
1) The HVAC system notebook and DG system notebook require HVAC for EDG
rooms, DC equipment room and 4160 equipment rooms. The analysis is based on*
design basis calculations from A&E done in 1985-1 988.
2) Recent updates use engineering judgment and plant experience from system
engineer to dismiss need for HVAC to 4160 and DC power rooms.
3) The current fault trees require HVAC for DC room and EDG room for LOCA
events only.
4) GOTHIC or other room heat up calculations have not been done to support
room cooling of these rooms.

B

Closed The HVAC analysis has been redone to identify and justify required
HVAC dependencies, and the issues identified have been resolved.

2002
WOG

SY-2

TH-1

Discussions with plant staff during the Certification indicate the following
requirements for HVAC:
A) Unit 3 DG does not need HVAC.
B) Unit 4 DG need HVAC whenever they operate
C) the switchgear room needs ventilation to protect the 480v transformer. The
switchgear ventilation system is normally running. Remedial action via opening
doors and running an exhaust fan is sufficient to maintain temperatures. The lead
time and indication of loss of ventilation is sufficient enough that loss of switchgear.
room ventilation is not considered an initiating event.
D) The inverter and battery charger need room cooling. Remedial action is
available with plug-in, portable fans, but recovery time is on the order of 1 hour.

SR

Level ktatus

Disposition

FSource*
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Finding

TH-3

It is difficult to determine, from the PSA notebooks, which codes or methods of
analysis are used for specific success criteria determination, or why these
methods are appropriate. For example, applications of the MAAP code,
particularly the IPE-vintage 3b version, may require some justification or check for
lapplicability (e.g., avoiding use of MAAP 3.0b for rapid RCS depressurization
iscenarios, which typically require capabilities beyond what was available in that
particular version of the code).
iFurther, it is difficult to determine the specific analytical bases for specific success
criteria used in the model. While the Accident Sequence Notebook includes a
•summary of success criteria for each event, reference for the bases for the
success criteria is to the IPE, which does not provide additional information on this
_____

TR-4

SR

Level Status

-

Findings Resolution

~Disposition

-

Source*

B

Closed The updated Accident Sequence Analysis Notebook, the new success
criteria calculation, and model updates provide explicit bases and
references for the success criteria.

2002
WOG

B

Closed The updated Initiating Events Notebook, the UPdated Accident
Sequence Analysis Notebook, the new Success Criteria Calculation,
and the model updates provide justification for the LOCA break sizes.1

2002
WOG

ubject.
The LOCA break size definitions for the PRA are based on different criteria than
those for most other PRAs. This is acceptable if the underlying analyses provide
sufficient basis for the definitions.
!A series of MAAP 3.0b analyses was performed for the Turkey Point IPE. The
available documentation consists of the Accident Sequence Notebook
idescriptions and success criteria summary and an internal memo from the IPE,
which provides a summary listing of the MAAP cases that were run, along with an
indication as to whether or not core uncovery/vessel failure occurred. Reviewer
note R11ito table TH provides a comparison of the definitions and their bases,
with focus on the injection phase, as discerned from this information:
From the comparison in note Ri11, it can be seen that the principal difference in
size definitions (aside from the names used) is in the PTN Medium Break
category, which is essentially the lower end of the typical Large Break category.
Comments on the above are as follows:
The available documentation provides the basis for some, but not all, of the size
ranges noted above, Information provided in FPL memo NF-90-450 (October 19,
i990) provides sufficient information to serve as a basis for the S1 and S2 ranges
and the lower end of the Medium LOCA range. But it does not provide any basis
for the upper end of the Medium LOCA f lower end of the Large LOCA size ranges
(i.e., the 13.5" break). Available MAAP* runs listed in the memo are for breaks up
to 10" diameter. Discussions with FPL personnel identified that the i13.5" size
cutoff may have been selected by the IPE contractor during the early stages of the
IPE, but a specific basis was not located during the review.
F-or the TPN Medium LOCA, i.e., breaks up to 13.5 inches, the PRA assumes that
a single train of high head injection can mitigate this class of LOCAs, whereas
typical PRAs would instead tend to credit a single train of low head injection for
breaks at the upper end of this size range (i.e., above 6"). As noted above,
analyses supporting the upper end of the Medium LOCA range with this success
criterion were not available during the peer review.
MlAAP 3.0b analyses were used to support the definition of ECCS requirements
for the MLOCA, even at the upper end of the break size range (i.e., 13 inches). In
general, MAAP 3.0b is not appropriate for rapid depressurizations as would be

occurring for breaks inthe MLOCA size range.

____

___

_________________________________
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SR

HR-A2.-O1 This HR requires identification, through a review of procedures and practices,
those calibration activities that if performed incorrectly can have an adverse
impact on the automatic initiation of standby safety equipment.. The system
notebooks contain a detailed listing of testing and maintenance procedures that
were identified for each system, but there is no discussion as to which procedures
were determined to have the potential to result in equipment being left in a
miscalibrated condition, and which were screened from consideration with the
basis for screening._______________________________
HR-B2-Ol This SR does not allow screening of activities that could simultaneously have an
impact on multiple trains of a redundant system or diverse system. In the HHSI
system notebook, the following valves are assumed not to be under maintenance
while either unit is at power: MOV-*--,864A, B; *-864C; *-.845A, B, C, D; MOV-

878A, B; MOV-* 856A, B;

*

Level jStatus

-

Findings Resolution

1

Disposition

Source*

HR-A2

F

Closed A conservative approach was used for the pre-initiators which
assumed pre-initiators are always possible, and detailed evaluations
of procedures were made only for risk-significant items. Screening
values were used for the non-risk-significant pre-initiators.

2011 FPR

H:R-B2

F

Closed This F&O addressed the following valves, which were assumed not to
be under maintenance while either unit is at power: MOV-*-',864A, B;
*-864C; *-845A, B, C, D; MOV-878A, B; MOV-* 856A, B; *847C; *
882.

2011 FPR

847C; * 882. Because these valves have the potential

to impact BOTH Units, they cannot be screened in this manner. Based on this
assumption, these valves would only be worked on while both Units are shutdown,
which is probably not realistic,

For the 864 valves, the model has a T&M event for each RWST to
account for the time the RWST contents are used to fill the refueling
canal, which is probably the only time the 864 valves could be
maintained. The RWST T&M event should be a palatable substitute
The 845 and 882 valves are locked-open manual valves, so no T&M
or pre-initiator is needed there.
The HHSI recirculation valves 856 and 874C, ifclosed for
maintenance take out their related HHSI pumps. The 856 valves are
stroke-tested during the associated unit refueling outages. Evaluated
pre-initiators for the 856 valves and added these to the model.
The 878A and 878B valves, if closed for maintenance, would prevent
opposite-unit SI. Evaluated pre-initiators for the 878 valves and added
these to the model.

HR-C2-

01

There is no provided documentation of the plant-specific or applicable generic

I perating

experience for equipment left unavailable for response in accident

•sequences.

j HR-C2
_________

F

The 856 valves are stroke-tested during the associated unit refueling
outages. Evaluated pre-initiators for the 856 valves and added these
to the model.
Closed In the latest data update, condition reports were reviewed for the time 12011 FPR
_______

eriod 1992-2006 for component failures. No failure modes outside
the ones already modeled were found.I
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fSR

HR-D1 01

The human failure event probabilities appear to be evaluated with a systematic
process that includes an initial screening value and the identification of risksignificant action for which a detailed analysis through ASEP method is used.
Although there appear to be some inconsistencies in the values of the HEF,
especially for HEF already existing in previous version of the model. For example,
action AHFAON2BK1 is indicated as a pre-existing action (i.e., not highlighted in
Table 3, page 22) with an initial value of 1.10E-3. There is no further discussion of
this action (i.e., the action is not indicated in Table 4 at page 27 as one of the
action requiring further analysis). Still in Table 5 at page 31 the action has a value
of 4.5E-5 (consistently with what is in the model). Another example of
inconsistency between the documentation, the H-RA Calculator file and the CAFTA

model is post-initiator action AHFPAFWNTHROT).

pre-initiator HRA does not specifically discuss quality of the written
01RD3
~[H-3 The
procedures or the quality of the human-machine interface.

fevel

HR-D1

F

1

Status

Findings Resolution

1

Disposition

~Source*

Closed A review of the model and documentation was performed and the
inconsistencies were properly resolved.

__________

[ H-3anF
'R0

-

F... Closed

_________________________________

rreahr-itatrnlydinealinheHACcutohres12011FP
assessment
eahpeiiitrof the alyequality of nthedeaiproceduresn
th
Rand Cacltrhuman
interfacethr
iin

___________________________________Performance______Shaping Factors.
This SR outlines the requirements for assessing the degree of dependence
HR-G7
F
Closed T'he fatigue rule requires the site to have a 4th RO on shift.
between HEPs contained in a single accident sequence or cutset, and accounting
for the influence of success or failure in preceding human actions and system
performance on the HEP under consideration, including consideration of 1) time
required to complete all actions in relation to the time available, 2) factors that
could lead to dependence including common instrumentation, procedures,
increased stress levels, etc., and 3) availability of resources (e.g. personnel).
A very detailed dependency assessment has been performed for Turkey Point.
However, one potential area that does not appear to have been fully addressed for
HEPs credited during dual-unit initiating events is the availability of Operator
resources in the Control Room. All HEPs reviewed had "2 ROs" required under
the manpower requirements table. However, based on current minimum Control
Room staffing, only 3 total ROs are required to support both Units. Therefore,
during a Dual Unit initiating event there would not be 2 ROs available to support
both Units response times.
[iFPP-B3- 'This SR requires that an uncertainty assessment be included in the
[IF-IFPPCloSed T'he documentation of the internal flooding analysis now includes a
HR-G701

TF

01

documentation.dcmnai"
No uncertainty assessment has been included in the

jB3

isection

IFQUJ-A1- No documentation has been provided which identifies that a review of the accident IF-iFQU01
sequences has been performed. in particular, for pipe break events that are
Al
MSLB scenarios that have the potential to impact other plant equipment (e.g.
TDAFW pumps), ensure that the MSLB accident sequence followed is
appropriate. For Circulating Water expansion joint failures, ensure that loss of
Condenser Vacuum sequences are followed, etc.

_______________________________________________________________

_ex___icit_

[IFQU-A5- No human failure event discussion is presented in the analysis.

[IF-i FQu-

101

!_1lA5

F

[
*{

2011 FPR

FP

2011 FPR

201 FPR

on uncertainty analysis.
Closed tThe following was added to the internal flooding analysis
idocumentation, "It should be noted that the accident sequences
{defined in the internal events model were used to quantify internal
flooding scenarios. Each scenario description identifies the existing
{initiating event to which it is mapped. No new sequences or fault tree
models were required." The internal flooding analysis documentation
now specifically discusses main steam and feed line breaks as being

2011 FPR

xpliitlyaddrssed
F

Closed There is no human failure discussion because no credit was taken for ]2011I FPR
.
flood-mitigating operator actions.
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IFQU-A7- This SR states: PERFORM internal flood sequence quantification in accordance
01
with the applicable requirements described in paragraph 4.5.8.
The internal flooding analysis has been quantified in accordance with internal
events quantification requirements; however, supporting documentation should be
____

rovided which describes the process.

IFSN-

This SR states: For multi-unit sites with shared systems or structures, INCLUDE

Al 1-01

multi-unit scenarios.
No multi-unit impacts have been quantified or discussed. Multi-Unit shared

____systems

IFSNA16-0l

(e.g. TDAFW pumps and HHSI pumps) need to be addressed.

This SR provides the criteria under which human mitigative actions can be
credited.
No discussion of human mitigative, actions is provided in the flooding study. It
appears that in some cases human mitigative actions are credited, however even
this is not clearly stated. See for example the following excerpt from 4.2.1.88 "A
2000-gpm major flood rupture will cause flooding of the Unit 3 and Unit 4 RHR
pump and heat exchanger rooms and the submergence damage to the RHR

____pumps

Level

{3R
IF-IFQUA7

F

1

Status

-

Findings Resolution

Dispositionf

Source*

Closed The quantification is discussed now in the documentation of the
internal flooding quantification.

2011 FPR

_________________________________

IAll
I

IF-IFSN-

F

Closed Dual-unit impacts are discussed where applicable in individual flood

2011 FPR

scenarios. The effects of these are automatically accounted for
because the Unit 3 and Unit 4 models are linked.

I___

________________________________

IF-IFSN-'
A16

F

Closed No credit Was taken for flood-mitigating operator actions.
The times at which various equipment fail in each scenario do not
imply an end to the scenario.

2011 FPR

fIF-IFSNA2

F

Closed No credit taken for operator action to mitigate flood; therefore, there
was no need to credit flood alarms.

2011 FPR

in 2 hours." It is unclear as to why the flood only persists for 2 hours.

IFSN-A2.- No identification of flood alarms or floor drains has been made in the flood
01
analysis document.

I
IFSN-A3- This SR states: for each defined flood area and each flood source, IDENTIFY
01
those automatic or operator responses that have the ability to terminate or contain
the flood propagation.
No justification for how/when Operators determine a flood is in progress, and what
triggers them to attempt to isolate it can be found. The front part of the document
states that all floods are assumed to last 12 to 24 hours, but a review of the
scenarios shows that some are terminated in 2 hours, others in 3 hours, etc. The
basis for these times cannot be found. No operator actions regarding termination
have been addressed in the analysis. Section 3.1.2 alludes to the fact that floods
were generally allowed to persist for 12-24 hours, however discussion found in
Section 4.2 seems to contradict this. No information has been provided detailing
when floods have been isolated if credit was taken for such an action.
IiFSN-A4- iNo supporting information has been provided to justify the estimations regarding
101
flood volumes and the subsequent flooding height.
IFSN-A6- This SR States: For the SSCs identified in IF-C2c, IDENTIFY the susceptibility of
01
each SSC in a flood area to flood-induced failure mechanisms.
INCLUDE failure by submergence and spray in the identification process.
EITHER:
a) ASSESS qualitatively the impact of flood-induced mechanisms that are not
formally addressed (e.g., using the mechanisms listed under Capability Category
Ill of this requirement), by using conservative assumptions; OR
b) NOTE that these mechanisms are not included in the scope of the evaluation.
No discussion has been provided for the impact due to the additional flood failure
mechanisms.

Documentation was updated to reflect the fact that drain lines were not

IF-IFSNA3

F

,[

[IF-IFSN-I
j A4
IF-IFSN-•
A6

F
F

credited in determining the impact of a flood in a particular room.
Closed No credit was taken for flood-mitigating operator actions.

Closed

~The flooding calculations

have been added to the internal flooding

____________________
2011 FPR

12011 FPR

analysis documentation.
closed It is now documented in the internal flooding analysis documentation
that spray and submergence damage were included in the scope of
the evaluation.

i2011 FPR
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Table 1

FO ID

-

Internal Event and Internal Flooding PRA Peer Review

{Finding

IFSO-A1- Based on a confirmatory walkdown performed the Peer Review Team, the
01

locations/impacts of some pipes containing water may have been overlooked in
the analysis.

WFS
O- 3 J o p o e s b wh c sc e n n

01

~

iF-IF0-

F

Closed The findings involved the chilled water system. The Chilled water

A4
[-I~FO

been provided. It is difficult to tell what the decisions making up the source
characterization were.

AS

IE-C1401

[

F

___

[0-F

Closed jN o screening was perform ed; all areas were considered.[2

I

'DA-D6

excessive conservatism in applying CCF factors that are developed for 24-hr
mission time. However, this is not sufficient basis for excluding CCFs for fault tree

___

RCP
TBHX5rupture
- The IE frequency for tube rupture is based on a
Reference
value ofprobability
3.48E-08/hr
(peer review did not verify this reference) for
"HX Tube External Leak Large >50 gpm". This hourly frequency is multiplied by
8760hr/yr for an annual IE frequency of 3.05E-04/yr. Depending on the
application of the data, this IE frequency could be applied at each RCP, thus event:
tree top event "RCP TBHX Tubes Intact?" would be multiplied by a factor of
3. Applicability of the TBHX data to one or all RCPs should be
examined/documented for impact on the total %ZZISLTBCCW initiator/results.

IE-C14

1 FP

general failure data.
to the documentation of the internal flooding analysis.

F

I

Open

I

This will be resolved in the next model update to take place before
:implementation of 4b at PTN.

21

P

Expected to have little effect on 4b RICTs.

F

Open

F

Open

jExpected

models.

T2011FPR

{Closed {Flooding calculations and discussion of flood sources has been added 2001131FPR

j

i

2011 FPR

system operates at very low pressure and the lines are insulated,
precluding the possibility of a spray. This information was added to the'

_____________________________
ThiS
mlmnttowill
be reSolVedo
4inatthepTNnext mOdel Update to take place

.____________....______________________
Expected to have lttle effect

____

DA-D6'-02 Section 3.0 of the ccF Notebook includes the assumption that CCFs are not
included in fault tree initiating events with year-long mission times due to

ISource*

Closed Inter-area propagation is discussed in Appendix B of the internal
flooding analysis documentation.

DA-D5-01 For several CCF groups, a "global common cause event' (as described at the end DA-OS
of Section 4.2 of PTN-BFJR-2008-012, Rev. 0) is used. While this is a reasonable
simplification, the global common cause event needs to account for the common
cause combinations that are not included explicitly. However, for several 6component groups (AFW AOVs FTO, AFW CVs FTO, AFW MOVs FTO), the 5-of6 term was not included and the 6-of-6 term was not adjusted. A similar issue
appears to be present for SG SVs FTO (4-component group), where only the 4-of4 term is included (the 2-of-4 and 3-of-4 terms are missing and the 4-of-4 term
was not adjusted).
DA-D6-O1evnt.The CCF notebook did not include a review of plant failure data for common causei DA-D6

____iE

Status jDisposition

F

F w O

additionally, no process which justifies their exclusion was provided.

Findings Resolution

IF-IFSNA8

Al

wa pe or e is p e e t i th an l s s[

I)FSO-A5- iNo summary or characterization of flood sources included in the analysis has
01

~Level

SR

IFSN-A8- This SR states: IDENTIFY inter-area propagation through the normal flow path
01
from one area to another via drain lines; and areas connected via back flow
through drain lines involving failed check valves, pipe and cable penetrations
(including cable trays), doors, stairwells, hatchways, and HVAC ducts. INCLUDE
potential for structural failure (e.g., of doors or walls) due to flooding loads.
Although the obvious propagation pathways (e.g. doors, stairwells, grating) were
identified, a good discussion associated with less obvious pathways (e.g. failed
backflow check valves, cable penetrations, cable trays, etc.) for individual zones
was not found.

-

F

Open

efr

on 4b RICTs.

This wilplbe
soledtaio
n
the tnexamodeltkepac
wim
llemrenttove
ofn4bea PTN.
et
l update ttaepcebeforeFP

203FPR

.........

01

to have little effect on 4b RICTs.

__________________________

This will be resolved in the next model update to take place before
implementation of 4b at PTN.
Expected to have little effect on 4b RICTs.

____

2013 FPR
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FO ID
IE-C1402

Finding

Manual operator action is credited for local manual closure of MOV-*-626 (should
iitfail to close) and/or to local closure of manual valve *.-736. Operator success
ensures that the CCW piping remains intact. Although the HEP for the local action
is 0.5, the time window basis should document to ensure that the operator has
sufficient time to perform these actions before the CCW piping boundary fails.
iE-C14- Thermal Barrier ISLOCA IE Frequency - RCP Thermal Barrier COW Supply
03
iPenetration #3 - This penetration is not evaluated for potential ISLOCA
Icontribution. This penetration is protected by two normally open, active check
ivalves (717 and 721A/B/C) inside containment and two normally open MOVs
I(716A/B) outside containment. The associated piping inside containment appears
ito be designed for full ROS pressure. However, given a thermal barrier tube
ibreach, the active check valves could fail to close (w/CCF). The active failure of
!the outboard MOVs (also w/CCF) may be highly unreliable due to low differential
pressure design capability and lack of relevant closure signals, and there might
not be sufficient time for manual action. Failure of this penetration should be
assessed for possible contribution to the TBCCW ISLOCA event frequency and
_____ equences.
IE-C14- TISLOCA assessment of Penetration 1 (RHR SDC suction line) did not consider
04
:that the common suction piping beyond the RHR pumps could be affected by the
over-pressurization event. This would impact the function of the high head SI

SR
IE-C14

Level

Status
Open

.F

Disposition

Source*

This will be resolved in the next model update to take place before
implementation of 4b at PTN.

2013 FPR

Expected to have little effect on 4b RICTs.
IE-C14

F

Open

This will be resolved in the next model update tO take place before
implementation of 4b at PTN.

2013 FPR

Expected to have little effect on 4b RIOTs.

iE-C14

F

Open

This will be resolved in the next model update to take place before
implementation of 4b at PTN.

Ipumps and the RWST (and Containment Spray pumps, which are not important in
Expected to have little effect on 4b RICTs.
ISLOCA scenarios). As a result, the current RHR small ISLOCA event sequences
___
apply too much credit for the associated Unit's RWST and HHSI pumps.____
_____________________________
IE-C14Penetrations 58/59/60: (HHSI cold leg injection) - These penetrations are
IE-C14
F
Open This will be resolved in the next model update to take place before
05
lqualitatively screened from further detailed evaluation on the basis that ... the
implementation of 4b at PTN.
combination of three check valves is equivalent to three locked/closed isolation
•valves", for meeting NUREG/CR-5928 criterion (c), systems isolated by redundant
Expected to have little effect on 4b RIOTs.
:normally closed and locked manual valves that are independently verified to be
closed and locked before plant startup". This comment is also applicable to
Penetration 18. Additional basis is needed to support this equivalency assertion
for screening these penetrations.
LE-D2-01 Electrical penetration assembly failure modes have been found to be important
LE-D2 ,F
Open This will be resolved in the next model update to take place before
contributors to overall containment fragility at other large dry PWRs, and in at least
implementation of 4b at PTN.
2 instances, tend to be the most limiting in terms of ultimate failure pressure.
Additionally, early studies at Sandia National Laboratories have considered the
Expected to have little effect on 4b RIOTs.
potential impact of very high (beyond design basis) temperatures on elastomer
seals (this latter issue is more critical for small volume containments such as BWR
Mark I).
_______________________________________
LE-F1 -01 Endstate frequency totals are given in Table 5 of the Level 2 notebook, PTNLE-F1
F
This will be resolved in the next model update to take place before
BJFR-99-010, Rev. 1, and results by release category are given in Table 6.
implementation of 4b at PTN.
However, results using the Plant Damage State definitions of Section 4.2 are not
provided. CC il is not met because relative contribution to LERF by PDS is not
i
IExpected to have little effect on 4b RICTs.
shown, although information is available to provide such data.
____
I
I_________________________________

TOpen
I
I

2013 FPR

2013 FPR

203FPR

203 FPR

____
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Table 1 - Internal Event and Internal Flooding PRA Peer Review

EQ ID

Finding
SR
LE-G5-01 There is no discussion of limitations of severe accident understanding and
LE-G5
modeling. This includes such matters as the impact of uncertainty regarding
thermally induced SGTR on quantification, the uncertainty of ISLOCA break size.
and location on timing and source term, and the assignment of CET to endstates.
Conservative treatment of some phenomena can affect LERF quantification, which:
in turn impacts LERF and delta LERF results when applying RG 1.174 guidelines

Level
F

Status
Open

in risk-informed changes to the licensing basis, for example.___________________________________

*

2002 WOG - 2002 WOG NEI 00-02 Global Peer Review

2011 FPR - 2011 Focused Peer Review
2013 FPR -2013 Focused Peer Review

-

Findings Resolution

~Disposition
This will be resolved in the next model update to take place before
implementation of 4b at PTN.
Expected to have little effect on 4b RICTs.

f3ource*
203 FPR
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Table 2 - Fire PRA F&Os
SR

IBasis and Recommendation

IDisposition in Fire PRA update

IF&O

IDiscussion
|

1-1

In numerous significant scenarios, the spurious operation
probability is assumed to be 1.0 (true) for any events where
spurious operation can occur. For example, in scenario
79ALA (one of the top 5 scenarios in unit 3), three events
are set to true affecting the top cutsets; GMMOGE100
(MOVs 878A or B spuriously operate), MAVK3CV303A,
OHTX3CNTRL. Capability Category I requires setting
spurious operation probabilities to industry accepted values.
It appears most of the events set to true would be either
MOVs (0.33) or AOVs (0.62) or similar, and should not be
set to true for significant fire scenarios. Analysis using the
specific circuit configuration
for each significant spurious operation would be required for
CC II, and may lead to different results than the generic
values, depending on the circuit design and cable affected.

CF-Al

The overall Fire PRA results appear to be greatly impacted by
setting spurious operation probabilities to 1.0. Scenario
79ALA, which is presently 8E-06 would be reduced by at least
an order of magnitude by assigning spurious operation
probabilities to several events. Similarly, with 79AKA, and
79AJA also at 8E-06. Perform Circuit Failure Probability
Analysis for significant spurious operations events, and modify
Ihe FRANC model to assign a Perform Circuit Failure
Probability Analysis for significant spurious operations events,
and modify the FRANC model to assign a probability for the
event in the cutsets. In order to meet CCII, the spurious
operation probability should be based on the specific circuit
configuration for each significant spurious operation.

This F&O has been resolved.
At the time of the Peer Review, the FPRA had only
a very limited credit for fire induced spurious
actuation probability. The specific instance identified
in the F&O was updated. The resolution of this F&O
also included a review of significant fire initiating
events and additional credit for hot short induced
spurious operation was applied in the analysis as
appropriate. In all cases, the application of the
spurious actuation factor is consistent with the
guidance in NUREG/CR-6850 and FAQ 08-0047.

1-2

Section 4.1lof the Component Selection Report mentions:
"Since the FPRA quantification calculates a fire CCDP and
the initiating event frequency for each zone is based on the
fire ignition frequency, the initiating event faults are not
required to be used for FPRA quantification." Fault tree
initiating events were not impacted by the component
mapping, and are therefore not changed by fire damage. As
a result, equipment associated with Fault Tree initiating
events were not identified as components potentially
causing a fire-induced initiating event. 163 events are
screened in Table A of the Equipment Selection Analysis
based on being associated a
fault tree initiating event. Most are modeled in other system
models. However, Several were found to not be modeled in
the rest of the model: CPSD3PC61 1, CPSD4PC61 1 and 2
related failures. A few others (Cooling units) do not appear
to be modeled elsewhere.
(This.F&O originated from SR ES-Al)

AS-Bi
ES-Al
ES-A3
ES-A4
FQ-A2

The significance
not identifying
as causing
initiating
events isofbasically
that thecomponents
assumed model
impact is
accurate by modeling a reactor trip with a subsequent failure
of the function, rather than modeling the initiating event itself.
In some cases, this impact is a matter of timing for operator
actions. In the case of this FPRA, the HEPs have been
conservatively set assuming a loss of MFW as a starting point.
However, the fault tree initiating events include loss of CCW,
loss of HVAC and others. It is not clear that the present model
accurately determines CDF/LERF results for systems
impacted which may cause a complicated reactor trip (special
initiating event). Modify FPRA to model the fire impact to Fault
Tree initiating Events, and analyze the FPRA assuming a fault
tree initiating event for those areas where the initiating event
can occur.

This F&O has been resolved.
The FPRA assumes each postulated fire results in
at least a reactor trip. Logic is included in the model
so that appropriate event tree is quantified ifthe fire
induces a different type of event (event tree). The
overall structure of the FPRA model was reviewed
to address the specific item identified in the F&O
and to confirm appropriateness of overall treatment.
The only change that was required was related to
biasing the application of recovery actions so that
they were based on an assumed loss of MFW.

1-3

The internal events PRA model has numerous locations in
the model where the specific initiating event results in a
model impact. For example, under gate U3QT07; initiating
events that can cause a PORV or SRV to lift are ANDed
with the failure to reclose the PORV or SRV. In this case,
special initiator %ZZIP6U3 is identified as an initiating event*
that will cause a PORV lift, along with %oZZT2U3.
Equipment that can cause each are not mapped or modeled
in the Fire PRA. As a result of a previous review, the
modeling of Feed-and-Bleed was changed to assume a loss
of feedwater (low SG level) occurred. The shorter time
results in a higher HEP for feed-and-bleed in all scenarios,
regardless of whether a loss of FW occurred. However,
numerous other modeling impacts can occur, that are not
modeled. Under gate 162115, logic for HVAC unit 3S230

AS-B1
ES-Al
ES-A3
ES-A4

This F&O has been resolved.
As a result of assuming a reactor trip and not mapping
components/equipment to modeled internal initiating events;
The issues and concerns identified in the F&O
the risk can be under-estimated, In this case, since the
related to the fire-induced initiating events were
general approach used is systematic, this problem is difficult to: reviewed. The review found several instances where
a change to the modeling was required to allow the
determine without significant effort to combine the impact of
each modeled impact. In most cases, the modeling results in existing treatment methodology to be retained. The
non-conservatism in the result. However, the fix for feed-and- review did not identify any instances where specific
bleed resulted in conservatism for most of the scenarios where fire initiating event logic beyond that already in the
FW is not initially lost. In either case; whether modeled
model was needed.
conservatively or nonconservatively, the standard
requirements in this area are to model the impact of the FPRA
accurately. Map all identified intemnal events initiating events to
the specific components that can cause the event, and modify
the FPRA to determine the CCDP based on the fire-induced
initiating event that results.

I

FQ-A2

30

•

•
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Table 2 - Fire PRA F&Os
F&O

1-4

1-5

II

DIiscussion

from SR HRA-Cl1)
1-6

SR

IBasis and Recommendation

failure to start is included when a Loss of offsite power
would occur. This logic is applicable only for when a LOOP
occurs, and not applicable for non-LOOP events. This type
of logic is contained throughout the internal events PRA
modeling. Another example is under gate E1104A, where
loss of DC power results in lockout relay failures. There are
many other examples throughout the PRA. Additionally, the
identification of the specific initiating event for quantification
was not performed per the requirements of FQ-A2. For
quantification, the modeled initiating event is assumed to be
a reactor trip in all cases. This treatment does not meet the
intent of SR FQ-A2, where the quantified model should
encompass the risk contribution from all applicable initiating
events.
Fire-Induced Spurious PORV opening is modeled under
ES-B3
Systematic issue of how the PORV, other small-small LOCA
Gate 3S2ORFIREEQUIV (2/6 gate). However, this small
PRM-A4 initiating events and small LOCA IEs are modeled in the PRA.
LOCA impact is only added to three locations in the PRA
PRM-B9
For any fire-induced initiating events, including PORV opening
model, while small LOCA is located in 11 locations in the
and other small LOCA initiating events, ensure th'e newly
CAFTA Model. For example, the fire-induced small-LOCA
developed logic is added to all locations in the PRA model to
logic is not included under gate GHL01 or 7 other locations,
ensure the PRA model solves correctly. Move this F&O to
For small-small LOCA, the PORV. Similarly, small-small
PRM, when evaluated. Also affects the equipment selection,
LOCA is included in 9 locations in the PRA model, while the
only with regard to the impact of the equipment on the
Fire-Induced PORV logic (and other small-small logic) is
modeled initiating event.
only included in 3 locations. The above are examples for
two of the reviewed added logic. The fire-induced initiator
event fault trees have been added into the PRA model. The
consistency of the model changes have been reviewed.
One question about the changes is that the fire risk could be
potentially underestimated. For example, gate 3FIRES2 has
been added to simulate the small LOCAs induced by fires.
Under gate 3S2ORFIREEQUIV, gate 3FIRES2 and internal
event small LOCA initiator %ZZS2U3 are ORed, which
seems to be appropriate. However, %ZZS2U3 is under 11
parent gates, while 3FIRES2 only has one parent gate. If
the intended fire damage is small LOCA, all system
functions affected by small LOCAs should be affected. (This
F&O originated from SR ES-B3)
.......
.....
._________________________
HEP EHFCLR3BH is included in the FPRA model, without
HRA-C1
Completeness issue in the documentation of the HRA. Ensure
specific analysis in the task 12 report. This is a modified
documentation of all HEPs is provided in the HFE report.
HEP from the internal events PRA. Additionally,
MHFP3BAMT is included in the model as a screening value
without documentation in Task 12. (This F&O originated
Although many of the instruments affecting operator actions
are included in Table A-i of the HRA report, and many are
traced, none of the instruments reviewed (partial review)
appear to have been tagged as FPRA affecting. As a result,
the instruments do not appear to be in the FPRA equipment
selection process or equipment list. For example, under
____GHFPS1RCRC,

FI-3-943 is listed and included in the SSA.

__________________

ES-Cl
HRA-A3

LDisposition in Fire PRA update

This F&O has been closed.
Basic issues involving mapping of the impacts for
the fire-induced small-small and small LOCA events
were still observed during the focused-scope peer
review. These issues are noted in F&O 7-1 which is
considered to supersede F&O 1-4.

This F&O has been closed.
The model was changed to remove the events
referenced in this F&O. This was reviewed in the
focused-scope peer review and was considered
sufficient to disposition this F&O.

_______

Systematic issue. As a result of this, the equipment list for the
FPRA (considered separate for this review) does not include
any of the identified instruments in Table A-i of the HRA.
Include needed instruments in the PRA equipment list, for
later modeling of the impact on the FPRA HEPs.

This F&O has been closed.
Table A-i was modified to indicate credited
instrumentation in bold text. This was reviewed in
the focused-scope peer review and was considered
sufficient to address the issues raised and
disposition this F&O.

L-2016-006, Attachment A
Page 32 of 79

Table 2 - Fire PRA F&Os
[F&O

1-9

IDiscussion

However, this is listed as non-PRA affecting as is not in the
TAGBE, UNL table or other associated table.
(This F&O originated from SR ES-Cl). Additionally, when
new equipment is added that are not in the SSE (for
example; LOCAL CHARGING PUMP HYDRAULICA
COUPLING TEMPERATURE TI-314-67161671716718),
these do not appear to be traced or included in the PRA
equipment list. Most of the PRA (non-SSE) instruments are
not identified by number.
Recovery to the Charging Pump Suction valve 11 4A and
the associated components is provided through the
excluded events table and the altered events table.
However, the recovery is actually crediting flow through
MOV-3-350. This flow path is not included in the FPRA
model. Similarly, the Normal Containment Coolers are not
modeled in the FPRA, but recovered in the altered events
table through G174 0.1 recovery. The above are examples.
The entirety of the altered events table has not been
reviewed for recoveries that may be bringing in additional
components not in the FPRA or FPRA Equipment List (This
F&O originated from SR CS-All)

II

SR

CS-Alli
CS-C3
LE-A2
PRM-B1 5

Transient Fires are postulated in all fire compartments, as
listed in Appendix B and Table 3-6 of the Ignition Frequency
Report. All factors affecting the fire frequency were
assessed based upon a slightly modified NUREG/CR-6850
approach. However, the rankings that were provided do not
appear to be consistent with the methods in NUREG/CR6850, result in an underestimate for fire frequencies in some
areas, and an over estimate in other areas. One F&O is
provided on this SR. In particular: a) Areas were ranked as
zero in maintenance, occupancy, or storage even though
entrance to the areas is physically possible, b) Areas were
ranked as 1, even though activities were not prohibited by
plant procedure.
In areas where the room is sealed during operation (roof
plugs), transients could have been left in the room prior to
sealing, so the ranking on this factor should not be zero per the 6850 guidance. During the walkdown,
Compartments 70 and 71 both had permanently stored
breaker grounding devices, with poly-covers, and 71 had a
temporary transformer for the polar crane (operating). Both
should be ranked as 'medium' for storage. Similarly, the
cable room had storage of 3 temporary fans, cables and
blankets and should be marked as medium for storage. This
room also appears to include numerous components that
will likely be worked on during power, (ranking moderate for
S..non-hot work), and numerous people were present during

IDisposition in Fire PRA update

1st item does not appear to be significant. SSA verifies MOV
350 is available, but the documentation is very difficult to
follow. However, the MOV and the associate components do
not show up in the Equipment List for the PRA, nor will it show
up in the importance lists, results, etc. The surrogate event
(0.1 applied to 114A) does not represent what is in the model.
Additionally, since the flow path was not modeled, the FPRA
considerations may not all be considered. 2nd item: This one
may be significant, since the containment cooler can be
complicated, and a likely mismatch between the SSA and the
modeled FPRA logic could result in significant differences.
Add the MOV-3-350 and the associated flow path to the PRA
model, normal containment coolers. Additionally, review the
altered events report to determine if additional credited flow
paths are modeled, where the actual components and support

This F&O has been closed.
Valve 114A and emergency cooler V30AI'B cable
routing were incorporated via excluded events
based on RFI 0274 routing data. No other
exclusion/altered events representing other
components were credited in the analysis and no
additional issues were noted during this review. The
resolution was reviewed in the focused-scope peer
review and was considered sufficient to disposition
this F&O.

Systematic issue. Appears as if numerous compartment
transient frequencies were underestimated, while others would
have been slightly over estimated as a result. Initial review
was confirmed by walkdown of 5 areas. The ranking on all 5
areas did not appear to match the walkdown teams estimate
for each area. Re-assess the transient fire rankings per the
Guidance in NUREG/CR-6850. Confirm the rankings by
walkdown of each area, taking into account the actual
condition.

This F&O has been resolved.
Asensitivity evaluation was performed that involved
increasing the weighting factor for occupancy and
storage from 'low' to 'medium' for all instances
where such a condition could reasonably be
expected to occur. The results of this sensitivity
found that the impact on the calculated CDF for
each unit was less than 1E-7. Given this small
impact, the existing analysis is adequate for the
application.

is not in the FPRA......

___________......_________________logic

1-10

IBasis and Recommendation

IGN-A9
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Table 2 - Fire PRA F&Os
IF&O

[Discussion

SR

IBasis and Recommendation

IDisposition in Fire PRA update

our limited walkdown. Compartment 88, an open area in
front of the switchgear room, had numerous combustibles
stored and located, and should probably be marked as
medium or high (presently marked as low). Both area 85
and 88 have frequent foot traffic, and should be marked as
medium for occupancy. 85 appears as if it should be
moderate for storage (no controls). Similarly; no controls
appear to be in place for 116. The above are samples of
identified issues, based on our limited walkdown. It appears
there will be similar issues with other areas in the plant. We
looked at other areas adjacent to the areas we were in
(compartments 87, 84, etc.), and expect similar problems
with the present rankings. (This F&O originated from SR
IGN-A9)
1-11

1-17

1-18

Events
in the altered
events table are recovered with a 0.1
failure probability
(generally)
that include opening of valves,
etc. However, these components have not been confirmed
as available and are unaffected by spurious operation failing
the valve (92-18 concern).
(This F&O originated from SR CS-All)
Table 3-2 includes uncertainty values (EF) for prior and
posterior values. However, Error Factors are not
propagated to the compartment specific ignition
frequencies. The other parameters, such as conditional
failure probabilities for circuit failures, do not have
uncertainty intervals,
The lack of uncertainty intervals would not generate
meaningful uncertainty interval of the CDF/LERF results.
(This F&O originated from SR IGN-A10)
During walkdowns, several key areas appeared to have
ignition sources not included on the ISDS. For example, in
the cable spreading room, 2 transformers were in the

CS-All
CS-C3
HRA-D2
PRM-B9
iGN-A10
QU-E3
UNC-A1
UNC-A2

IGN-A7

compartment (3X033 - 75KVA, 3X130 - 45KVA), both within

1-19

the screening distance of targets. Also in the compartment
is CP-600 spectralink cabinet, an open cabinet, the RCP
Vibration Monitoring Cabinet, 4P21 and 4P09 instrument
AC panel. Note; we did not do a 100% review of the CS
room, so additional cabinets may be missing. See also F&O
1-19. (This F&O originated from SR IGN-A7) ....
it appears the Ignition Source Counting did not count
Lighting Panels or other similar panels. For example, there
were at least 8 lighting panels in the cable spreading room
that were not on the iSDS. Additional similar panels are
located in most electrical rooms we walked down, such as
the switchgear rooms and other electrical rooms. Based on
our walkdowns, many of the lighting panels should be
included in the ISOS, based on guidance in 6850 and the
subsequent FAQ on sealed cabinets. A review of the
generic guidance provided for ignition counting did list the

screening of small, wall mounted cabinets (sealed).

IGN-A7

______needed.

Affects multiple recoveries in numerous compartments
Perform 92-18 reviews on all recovered components in the
Altered Events Report. Consider also that some recovery
events may involve the manual operation of more than one
component.

This F&O has been closed.
An evaluation supporting the availability of the
components recovered via the altered events
process was performed, reviewed during the focusscope peer review, and was considered sufficient to
disposition this F&O.
Systematic Issue. Estimate EFs for significant fire
This F&O has been resolved.
compartments. ESTIMATE the uncertainty interval of the CDF The quantitative uncertainty analysis was prepared
results. ESTIMATE the uncertainty intervals associated with
subsequent to the peer review.
parameter uncertainties (DA-D3, HR-D6, HR-G8, IE-C1 5),
A parametric uncertainty evaluation that considers
taking into account the state-of-knowledge correlation,
fire ignition frequency as well as other variables was
performed that uses a Monte Carlo sampling
process. The results of the analysis showed a mean
that was slighter higher than the calculated results
which was expected.
Appears to be missing components in numerous areas, based This F&O has been resolved.
on a limited sampling during walkdown. Perform a reThe specific instances identified in the F&O were
verification of the ISDS for significant fire areas in the FPRA.
reviewed and the analysis updated accordingly. In
Add missing components to each ISDS, where applicable,
addition, the supplemental walkdowns that were
performed as part of ongoing analysis refinements
efforts for the significant fire areas did not identify
any other omissions.
.
......
Appears to be a systematic issue in the FPRA. Include
unsealed lighting panels and similar electrical cabinets in the
ISDS as potential ignition sources.

This F&O has been resolved.
A re-assessment of the lighting panels was
performed. The re-assessment focused on the need
for treatment as a fire initiating event. No effort was
undertaken to alter the population of electrical
cabinets considered in the fire frequency
development. Therefore, the existing values
potentially have a conservative bias. The
assessment did not identify any instances were
explicit treatment as a fire initiating event was
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IDiscussion

SR

However, the lighting panels do not appear to meet the
criteria listed in the procedure (not sealed, numerous
switches/breakers), etc. Many of the cabinets are located
close to cable trays or other intervening combustibles, so a
small fire could result in a larger fire due to spreading. (This

F&O originated from SR IGN-A7)

IBasis and Recommendation

IDisPosition in Fire PRA update

This F&O has been closed.'
The HRA for the fire PRA is still based on
application of screening values using the
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
documented in new F&O 7-6 which supersedes this
F&O.
This F&O has been closed.
Changes were made to set the altered events to
nominal values rather than zero. This was reviewed
during the focused-scope peer review and was
considered sufficient to disposition this F&O.

_____

1-22

Events DACF3ECCB & DACF3ECCA are anded under the
containment cooler Fault Tree Logic. Each are applied with
a screening value recover of 0.1, resulting in a combined
recovery of 0.01 Similarly, AAVK3-2831 and 2832 combine
under an AND gate, resulting in a combined recovery of
0.01. The above are only examples, based on a random
review of two fire areas, and a few HEPs for each. Two
events in about 15 were found to have the above problem.
(This F&O originated from SR HRA-C1)

HRA-C1

A review of the Altered Events Report indicates there are likely
numerous combinations of scoping HEPs (0.1 in the altered
events report. Review the altered events report for significant
fire areas, and determine the combined HEPs where they
occur under an AND gate. Use a single recovery for these
events, or set only one of the events to 0.1 in the altered
events report.

1-24

Event EREE3286G3F is listed as 0.0 probability in the
altered events report for 2 areas, even though the
description says set to .1. A query of the Altered Events
Table comes up with 146 entries, where the probability is
set to 0.0, but the description says to set the event to 0.1 A
question was asked on this issue, and the response was
that these were set to 0.0 and another event was set to 0.1.
However, there is no way to verify, track or repeat these
settings. In reviewing a few events, there was no easy way
to determine that there is a corresponding 0.1 event that
recovers

HRA-C1
PRM-B1l1

Multiple discrepancies in the altered events table. Some may
be documentation issues (incorrect description). However,
many appear to be errors in the probability for these events,
Setting the events to 0.0 results in the events being screened
from the PRA results. However, many may be as a result of
setting other related events to 0.1. in this case, the
documentation associated with the reason/description needs
to be updated. Correct Altered Events Table, where
applicable. Additionally, when events are set to zero, provide a
traceable method to determine that a corresponding event is
set to 0.1 or another value.

the failure. (This F&O originated from SR HRA-C1) ..

..

IT2
There
1-26

does not appear to be a review of non-significant
cutsets in the PRA documentation.
ThsF&O originated from SR QU-D5)
By using the altered events table, and setting recovered
events to 0.1 (scoping) and the other events in the fault tree
to zero, random failures that may fail the HEP are not
included in the results. If the random events are greater
than 2 orders of magnitude below the top or contribute to
1% of the system failure rate, they should be included
based on SY-Al5. (This F&O originated from SR SY-A15

____________________________

FQ-Ei
QU-D5

tRequirement of QU-D5 as called for by FQ-E1 Perform a
of non-significant cutsets and accident sequences, as

~review

in QU-D5 for the FPRA.

_____:discussed

PRM-A2
SY-A11I
SY-A1 5

Given the large number of events set to zero in the altered
events report (2764), and the large number of basic events
greater than 1 E-03 in the PRA, there are likely numerous
events not included in the model. Review the values set to 0.0
in the altered events report and modify the solution to include
the random failures in the results, when applicable.

JThis F&O has been resolved.........
jReview of non-significant cutsets performed and

jdocumented.
This F&O has been closed.
Changes were made to set the altered events to
nominal values rather than zero. This was reviewed
during the focused-scope peer review and was
considered sufficient to disposition this F&O.

and PRM-A2)______________________________________________
1-27

Significant fire compartment contributors to LERF are
documented in Appendix C of the summary report.
However, the contribution from plant damage states is not
provided or the contributors from LEB SRs. Sources of
uncertainty, including sensitivity analysis performed, are not
evaluated for LERF. •(This F&O originated from SR LE-F1)

FQ-E1
LE-F1
LE-F2
LE-F3
UNC-A1
______Report.

Requirement of LE-Fi, F3. Document the contributors to
LERF based on the requirements of LE-Fi of the internal
events section of the standard, as required by FE-Qi.
Document the Sources of uncertainty, including sensitivity
analysis performed for CDF in Appendix D of the Summary

This F&O has been resolved.
Added LERF top cutsets and importances run as
well as sensitivity analysis in Summary Report. Also
performed and documented the uncertainty
evaluation for LERF.

_____________________

r

11-28

~fires
are notinconsidered
damage
the MCC
IItappears
the analysistothat
MCC targets
fires foroutside
un-vented

FSS-A4

See
FAQ 042.include
Scenario
058C-A
a CDF of 1 E-05 prior This F&O has been closed.
to
screening.
in the
modelshowed
large MCC
fires propagating The focused-scope peer review found that the
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1-29

1-30

_

IDiscussion
SR
Basis and Recommendation
selected MOO. See Scenario 0580-A. The original draft of Ioutside
of sealed MC~s.
FAQ 42 included discussion on MOO fires, and provide a
probability of the fire propagating outside the MOO. This
recommended approach was not included in the final FAQ,
and as a result, the treatment of MOO fires does not meet
the guidance in the FAQ for a sealed-cabinet. The end
result is that the FPRA should consider MO~s as unsealed,
due to the possibility of energetic fires resulting in the MOO
door being opened, or as a result of maintenance on the
MOO being the cause of the fire (actual events) when the
door is open at the start of the fire, It is our understanding
that the NRC Fire PRA folks also do not consider MO~s to
be sealed cabinets. The proposed industry approach
basically summarizes to the following: MO~s open at the
top are considered unsealed, but MO~s that are sealed at
the top have around a 0.1 probability of propagation. The
data analysis for this value was not validated, but was
considered conservative at the time of the proposal, since
several fires where it was not clear if they came outside of
the MOO were assumed unknown (1/2 an event). (This F&O
..originated from SR FSS-A4)....
_____________________________
The control room abandonment scenario 106-A, uses a
FSS-B2
The 0.1 scoping analysis is not based on analysis of plant
CCDP of 0.1 (scoping value). However, the scenario is one
specific procedures or analysis. The HEP may be higher or
of the top CDF scenarios. (This F&O originated from SR
lower, depending on procedures. Additionally, the circuit
FSS-B2)
analysis may show the Remote Shutdown Panel may not
function for some scenarios due to MSOs. Provide detailed
analysis for MCR abandonment CCDP.
Fire modeling was conducted via generic fire modeling from
FSS-C1
The present analysis provides a bounding approach for fire
which Zones-Of-Influence (ZOI) for specific initiator types
FSS-G1
severity in most cases. Perform 2-point fire modeling, when
was generated. The ZOls were used to define bounding fire
applicable, for significant fire scenarios,
characteristics for each fire scenario. Characteristics that
are used to bound potentially risk contributing fire events
are identified in Attachment B of the Fire Scenario Report,
(Report 0493060006.004). Based on the use of a bounding
approach this SR is judged to be met at 00 I. Significant fire
scenarios should be developed with 2-point fire modeling.

____(This

1-31

(This

1-32

F&O originated from SR FSS-C1)

Fire scenario evaluation tools were developed based on the
Generic Fire Modeling Treatments (Project Number
SPH02902.030). These walkdown/evaluation tools are
based on bounding fires that are assumed to cause target
damage at a height above the base fire with the fire burning
at peak intensity. Because these tools assume a fire
burning at peak intensity this SR is considered met at 00 I.

_____

FSS-C2
FSS-G1

_____________________
This F&O has been closed.
MCR evaluations no longer use a 0.1 assumed
CCDP. This was reviewed during the focused-scope
peer review and was considered sufficient to
disposition this F&O.
This F&O. has been closed.
In lieu of 2-point fire modeling, a panel split fraction
was used, which is considered an unreviewed
analysis method, therefore, the issue is still open.
This F&O is superseded by new F&O 10-1 from the
focused peer review.

_______________________________________________

Significant Scenarios are not developed considering fire ..
growth. The current approach is conservative. Include fire
growth times for significant fires, where growth time is
available in NUREG/CR-6850 or FAQ-052 for transient fires.

.This F&0 has been closed.......
..
.
In lieu of fire growth timing consideration for fire
scenarios, a panel split fraction was used, which is
considered an unreviewed analysis method,
therefore, the issue is still open. This F&O is
superseded by new F&O 10-11 from the focused
peer review.

___________________________________________

F&O originated from SR FSS-C2)_____

assumed to burnout over a period of time.
Evaluation/scoping was estimated using a peak heat
No
evidence
wasdictated
identified
that suggests
release
rate as
in Attachment
B ofthat
thefires
Fire were
Scenario Report, (Report 0493060006.004). Accordingly

Disposition in Fire PRA update
approach utilized is consistent with Final approved
FAQ-06-0042, and the F&O was judged to be
closed.

FSS-C3
FSS-G1

Significant
do not
and decay scenarios
for significant
fire consider
scenariosdecay.
in the Include
FPRA. growth

!This
hasburnout
been closed.
In lieuF&O
of fire
consideration for fire
scenarios, a panel split fraction was used, which is
considered an unreviewed analysis method,
therefore, the issue is still open. This F&0 is
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IDiscussion

tis SR is considered not met for CCII/[ll. (This F&O
0igntdfrom SR Fss-c3)
Except fordthe MCR fire scenarios, no other fire scenario
has used the Non-Suppression Probability (NSP) in PTN
fire model at this time, (This F&O originated from SR FSS08)

1-33

______

1-34

1-36

. ..

1-37

F1-38

I

.

FSS-D8

Systematic. Apply non-suppression factors for significant fire
scenarios, when applicable.

________________________________________
________
_____________________________________eer__

No evidence was found that supported confirmation of
conformance of fire rated barrier segments to applicable

1-35

IDisposition in Fire PRA update

SR ...... Basis and Recommendation

pervreiew

Systematic issue. Provide the documentation that supports
confirmation of conformance of fire rated barrier segments to

This F&O has been resolved.
The treatment of barriers in the MCA is based on

test standards. Additionally, the effectiveness, reliability,
and availability of any passive fire barrier feature credited

applicable test standards, and the barrier effectiveness,
reliability and availability,

information in the Fire Hazards Analysis and
supplemented with walkdown observations. The

SR FSS-G4)

jinformation.

. ... .........
The multi-compartment analysis assumes a bounding Value
of 7.4E-3 for evaluation of active fire barrier elements.
Actual fire barrier elements are not considered instead the
failure probability of a fire door is assumed for active barrier
element failure because this failure probability represents
the highest single probability of a barrier failure. Accordingly
this analysis provides a qualitative bounding assessment
fire barrier feature failure probability. (This F&O originated
.from SR FS S-G 5)
. . ...
.... ...
HFEs included in the altered events report are not treated
under dependency evaluations Even though the values are
screening values, the dependency evaluation may result in
a higher HEP, especially if more than 2 events are in a
single cutset. The sensitivity study case 3 documented in
Appendix 0 of FPRA Summary Report 0493060006.005
shows that doubling all non-recovery HEPs using multipliers
greater than I yields a delta CDF increase of 6.60E-5, or
24.7% of the base fire CDF. Furthermore, if doubling the
HEPs increased CDF by -25%, it stands to reason that
halving the same set of HEPs would decrease the CDF by a
similar amount. It is reasonable to assume that a detailed
analysis could reduce most of these screening HEPs by at
least half, and in many cases by much more. (This F&O

. ....
.....
..
Systematic issue For any scenario selected if the adjoining
physical analysis units are separated by active fire barrier
elements, UANTIFY the effectiveness, reliability, and
availability of the active fire barrier element.

The MCA was modified as needed to
..incorpo°rate the results of this effort.
This F&O has been closed.
Issues were identified with the fire barrier
assessment for the multi-compartment analysis.
This F&O is superseded by new F&O 9-4 from the
focused peer review.

in ate d fro m

._ riorig

C! )

.. . .. . . . . . ..

...

. . .. . . .. .

Significant contributors to Fire PRA results are included in
Section 4.3 and the appendices of the Summary Report.
This includes a list of operator actions that contribute to
CDF. However, no importance measures are provided for
CDF or LERF. (This F&O originated from SR QU-DJ7)
jResults of the Fire PRA did not include the following: (e) the
jtotal plant CDF and contributions from the different initiating

FSS-G4

superseded and combined with new F&O 10-11
from the focused peer review.
This F&O has been closed.
This F&O originally identified that no suppression
was taken credit for other than for the MCR. PTN
now credits suppression outside the MCR, but in
doing so, does not evaluate suppression
effectiveness properly, as specified in the standard.
The issue is therefore, still open and this F&O is
superseded by new F&O 10-9 from the focused

FsS-G5

. ...
. .
. .... . ...
.
. .... . ...
.
.. . .
FQ-Cl
Systematic Issue Perform dependency analysis for HFEs in
HRA-Cl
the Altered Events Table, and provide a quantification process
HRA-D2
that incorporates the new HFE dependency.
HR-H3
QU-Cl
QU-C2

..

FQ-E1
QU-D7

FQ-F1
QU-F2

. .....

.. . . ..

.

.

. .

. . . .. ...

......

. . .

...

.

.

. ...

Requirement of QU-D7 Provide importance measures as
required by QU-D7 and FQ-E1.

.. ... . . ...
This F&O has been closed.
Dependency between the altered events and
between altered events and other HEPs is still not
addressed. This F&O is superseded by new F&O 78 from the focused peer review which documents
the need to address dependency for the events
altered to represent recovery actions.

.. .... .. . ... ... ...

..

.

...

..

..

. .

. .

.

.

. .

This F&O has been resolved.
Importance measures for CDF and LERF have been
determined and added to the Summary Report.

Systematic
This documentation
F&O has been of
resolved.
land
FQ-F1. Issue Provide required documentation per QU-F2 jThe
the analysis results has been
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events and accident classes (i) the uncertainty distribution
for the total CDF (j) importance measure results (I)
asymmetries in quantitative modeling to provide application
users the necessary understanding of the reasons such
asymmetries are present in the model (in) the process used
to illustrate the computer code(s) used to perform the
quantification will yield correct results process. Some of
these issues are listed in other F&Os. However, item
e(accident classes), I (asymmetries) and m (validation of
computer codes) is not covered elsewhere. (This F&O
......... originated from SR QU-F2) ............
1-40
The quantification of significant basic events, cutsets and
accident sequences is not provided. Additionally, the
definitions used for significant basic event, significant
cutset, and significant accident sequence are not provided.
(This F&O originated from SR QU-F6)

UNC-A2

1-41

HRA-D2
HR-H2
PRM-B11I

The HRA does not look at the Fire Specific factors affecting:
(a) quality [type (classroom or simulator) and frequency] of
the operator training or experience (b) quality of the written
procedures and administrative controls (c) availability of
instrumentation needed to take corrective actions (d)
degree of clarity of cues/indications (e) human-machine
interface (f) time available and time required to complete the
response (g) complexity of the required response (h)
environment (e.g., lighting, heat, radiation) under which the
operator is working (i) accessibility of the equipment
requiring manipulation (j) necessity, adequacy, and
availability of special tools, parts, clothing, etc. As a result,
the HRA does not appear to meet the PRA standard
requirements for a detailed HRA. (This F&O originated from

SR HR-H2)
1-44

The
FPRA
HEP
values
recovery
actions
thatmodels
are not 0.1
in the
SSA
and for
areseveral
not in the
fire safe
shutdown procedures (See F&O 6-1 1). These recovery
actions are input into the PRA model by adjusting the
random independent failure probability for the recovered
component to 0.1 and the logical true setting for
components that prompted the recovery to 0.0. This
approach introduces several issues, including the following:
The use of 0.0 values that are intended to account for
recovered equipment eliminates the 0.1 recovery HEPs
altogether in several instances. For compartment 070-AB,
basic event EC8R330303 is set to 0.1 for recovery of
alternate feed to load center 3H, but this recovery feeds into
AND gate E3013H. This AND gate appears to be nullified,
however as the second input to the gate is false' due to the
0.0 values present in altered events (based on visualization
of settings from the altered events file for 070-AB in
JCAFTA). A quantification of 070- AB produced 10,000

IBasis and Recommendation

IDisposition in Fire PRA update
expanded to include the information noted in the
F&O. These results were also reviewed for
reasonableness and no issues or concerns were
identified.

_______________________________________________
EQ-Fl
QU-F6
UNC-A2

____

HRA-Cl
PRM-B1 1

Requirement of QU-F6 and FQ-F1. Provide the quantification
of significant basic events, cutsets and accident sequences,
and the definition used for significant basic event, significant
cutset, and significant accident sequence.

This F&O has been resolved.
The Summary Report has been updated to provide
the importance measures of the model basic events,
top 90% of all plant cutsets, and a review of the
scenarios contributing more than 1% of the total
risk.
The simplified factors included in the HEP modifier approach This F&O has been closed.
does not provide the equivalent of a detailed HRA. Provide a The HRA for the fire PRA is still based on
detailed HRA for significant HEPs in the FPRA results.
application of screening values using the
Detailed HRA should account for the Fire-Specific factors as
ALTEREDEVENTS table in FRANC. This approach
listed above. The present multiplier method does not appear to is to be maintained for the model used in the NFPAmeet the requirements of the standard for detailed HRA.
805 License Amendment Request. The need to
.complete
the Fire PRA HRA in a manner similar to
the internal events I-RA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
documented in new F&O 7-6 from the focused peer
review, which supersedes this F&O.

______________________________________

Appears to be a significant non-conservative impact to PRA
results. Given the actions in the altered events report are
being added to the model as needed recoveries in order to
ensure risk is low, and given the resulting recovery actions do
not show up in the results in most cases, there appears to be
adisconnect between the addition of new actions to the
procedures and the quantification of these actions in the
F-PRA. It appears part of the disconnect is that the logic
modeling, as modified by the altered events table, results in
the recovery values being screened from the results. Revise
the approach described for assigning recovery HEPs via the
altered events table and ensure the quantification produces
the intended results.

This F&O has been closed.
changes were made to set the altered events to
nominal values rather than zero. This was reviewed
and is considered generally sufficient to disposition
this F&O. However, one additional issue was
discovered during this review which is documented
in F&O 8-10 from the focused peer review, which
supersedes this F&O from the 2010 peer review.
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IDiscussion
______II
cutsets and no instance of EC8R330303 was present. A
further review of the 070-AB quantification indicated the
following events placed in the altered events table as
recoveries do not appear in the final cutsets:
ATPXPUMPASTRT, EB2F33003H, ECBR33AA1 5, FAVC31606, MAVX3-31 1, MSVR3-31 1. Further review of other
areas and other recovery values (0.1 and 0.0 values in the
altered events report) appears to indicate similar problems
will occur. The above are examples (potential issues), which.
appear to be logic problems resulting from the use of 0.0
and 0.1 inputs in the altered events report. Additional
problems are likely for other events. (This F&O originated
from SR HRA-C1)

SR

1-45

The method and calculations for transient fire severity
factors (SF) are not clearly documented and several SF
values in FRANC model are not consistent with the ones
listed in the FSS report. For example, fire scenarios 079AJ/KJL in Appendix A of FSS report have an SF value of
3.05E:-2, which is used in the FRANC model, but is not
consistent with the 8E-2 value included in FSS report
section 8.4, GENERAL TRANSIENT SEVERITY
FACTORS. FPL/ERIN staff reviewed this issue and stated
that the SF is calculated based on a floor area factor (FSS
report section 8.3) times the 8E:-2 transient ignition
frequency adjustment factor (FSS report section 8.4). For
079A-J/K/L, this method results in a factor of 1.52E:-2. A
factor of 3.05E-2 was used in FRANC. The above points to
the following: a) The severity factors used are not well
documented, traceable, or consistent with what is provided
in the text of the FSS report. B) The two severity factors
basically double count the area severity factor. For the last
case (B), the 8E-02 already includes a consideration, based
on experience, that the fire that occurred is near a target
(component). As a result, the 6 events listed just happened
to not be near any components, resulting in a low probability
of damage. To put this another way, it can not be
demonstrated that the 8E-02 factor is due to the small size
of the transient fires rather than being due to the fire being
in a location not near a component. A review of the
control/aux bid transient fires was performed. The first event
caused an automatic suppression system actuation, which
indicates a fairly large fire occurred. It takes a pretty good
size fire to raise the fire detectors up to 160+ degrees. A
second event is described as "A leaking regulator ignited
leaking propane." This can obviously be a larger fire. Since
the location/area of the originating fire is in the 8E-02 factor,
and in the "area" factor, the double counting results in an
underestimation of the likelihood of fire damage for a
transient fire. (This F&O originated from SR FSS-D3)

FSS-D3

PTN FPRA
methodology generally does not include
I11-46 ~ IThe
postulation
_or evaluation
of smoke damage. Additional

J

FSS-D9

IBasis and Recommendation

IDisposition in Fire PRA update

The Severity factors used are in significant fire scenarios in
the FPRA. Document the severity factors used for each
scenario including the basis. Revise the transient severity
factors to remove double counting of the area factor included
in both the square footage of the compartment, and the 8E-02
calculated in Section 8.4 of the FSS report.

*lRequirement of FSS-D9 Perform a qualitative evaluation of
smoke damage to FPRA equipment per the requirements of

This F&O has been closed.
Transients now only use floor area ratio. Transients
no longer apply SF and NSP factors which may
have resulted in non-conservative results. This was
reviewed during the focused peer review and is
considered sufficient to disposition this F&O.

IThis F&O has been closed.
~Smoke
damage generic methodology has been
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review shows that the smoke issues do not affect the FPRA
results significantly. However, the FPRA does not include a
qualitative evaluation of smoke damage to FPRA
equipment. (This F&O originated from SR FSS-D9)

2-1

The plant partitioning task does not include detailed
discussion with respect to this SR PP-B7. The manholes
are modeled as separate fire compartments. However, no
walkdown for these manholes has been performed. No
ustification for the modeling approach has been provided
except being briefly mentioned in Section 2.2 of Report
PTN-PSA-7.01 Revision 2. Walkdowns were also not
documented for spatial separation or other boundaries that
are not fire rated but was credited in the FPRA. (This F&O
originated from SR PP-B7)

2-4

The FRANC model itself cannot generate total CDF / LERF
and risk importance measures. The models show the
contributions from each quantified fire sequences. As
shown in the summary report 0493060006 Rev 1, the Unit 3
CDF top cutsets are listed. However, the Unit 4 CDF, Unit 4
CDF & LERF, the risk importance values for each basic
events are not included. (This F&O originated from SR
PRM-A3)

2-

Conservative screening values were used for risk-significant
human actions, including both the new fire specific safe
shutdown actions identified and the non-fire actions that
exist in the internal events PRA and included in the Fire
PRA. It is noted that the HEPs derived by the multiplier
approach for the non-fire actions are still considered as the
screening values until a detailed analysis is performed.
There are numerous examples of significant HEPs in the
results, as well as significant screening HEPs set to 0.1 in
the altered events report. The estimation of the HEPs for
the new, fire-related human actions did not account for the
fire scenario-specific performance shaping factors (PSFs),
including time available to complete action, etc. The formal
HRA of significant HEPs includes referencing and
considering procedures to perform actions, assessment of
the impacts instrumentation needed for cues and execution
land resulting impacts to the HPE, feasibility, timing of the
]event, performance shaping factors, evaluation of cognitive
]and execution error probabilities, scenario-specific
lequipment impacts that may affect the timing of the human
linteraction, as well as considerations of workload (for input
Ito the dependency impact evaluation). Overall, it appears as
lif the Fire PRA treats the screening results of the method

SR

(Basis and Recommendation
FSS-D9.

[Disposition in Fire PRA update

added to section 6.2 of the fire scenario report,
however, no results of the assessment are
documented, and no evidence of smoke failures in
the scenarios. This issue is superseded by new
F&O 10-12 from the focused peer review.
PP-B1
Section 3.11.5 of FHA states that man-hole covers are justified This F&O has been resolved.
PP-B7
as three-hour fire boundary although they need not to be
Walkdowns of fire zone boundaries were performed
specifically rated as fire barrier. Therefore, the modeling of
and documented in support of a review of the Fire
manhole as fire compartments is considered acceptable
Hazards Analysis update. Additional discussion
although no walkdown has been performed for the manholes. regarding the basis for the ignition frequency for the
Other credited barriers are discussed in PP-B2-4 above
manholes was added to the documentation.
Consider adding ]ustification for the modeling of manholes
according to the requirements in SR PP-B7. Consider
performing walkdown for manholes with significant risk
contribution. Also, document walkdowns on all credited,
nonrated barriers credited in the FPRA.
PRM-A3 This finding mainly focuses on documentation. However, the
This F&O has been closed.
unavailability of the cutset files and risk importance reports
Aggregate CDF and LERF cutsets were provided
prevents the detailed analysis in other tasks such as HRA• and during the focused scope review that address the
circuit analysis, etc. Document cutset files for U3 LERF and
concerns in this F&O. Results and importance
U4 CDF/LERF and risk importance reports for each.
measures for Unit 4 were also provided in the
TURKEY POINT NUCLEAR PLANT FPRA
SUMMARY REPORT NUREG/CR-6850 TASK 16
(Report 0493060006.005 Revision 2). F&O 8-8 from
the focused peer review supersedes F&O 2-4 and
documents the need to ensure the comparable Unit
3 results are documented.
EQ-Cl
To meet CC-Il requirements, the risk significant HFEs should This F&O has been closed.
HRA-C1
be evaluated in more detail, as specified in HRA-CI. The
The HRA for the fire PRA is still based on
HRA-D2
approach used to estimate HEPs for the risk-significant, new application of screening values using the
HRA-E1
fire-related operator actions should use an approach that
ALTEREDEVENTS table in FRANC. This approach
HR-GI
addresses both failure in cognition as well as failure to
is to be maintained for the model used in the NFPAHR-G2
execute. Update the HRA by performed detailed HRA for all
805 License Amendment Request. The need to
HR-G3
risk-significant HEPs, including the HEPs analyzed using the
complete the Fire PRA HRA in a manner similar to
HR-Il
multiplier method in the HRA, as well as the screening HEPs the internal events HRA with appropriate levels of
HR-12
in the altered event report. The HRA approach should be
documentation for screening values retained and
PRM-B1 1 revised to treat the simplified approach for the non-fire actions detailed HEP development for significant HFEs is
QU-C1
as a screening tool, and provide detailed HRA for significant
documented in the focused-scope peer review F&O
HEPs. Additionally, even the screening results should be
7-6 which supersedes this F&O from the 2010 peer
*reviewed for each fire scenario where the HEP is applied,
review.
including consideration of timing, lost indications, spurious
operations in the scenario and other effects on the timing for
the HEP.
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IDiscussion
used for the non-fire human actions as detailed results.
However, as indicated in the diagram shown in the report,
the method is a "simplified" method, and does not meet the
requirements of a detailed HRA per the standard. Although
the original HEPs in the internal events PRA included all of
the relevant HRA factors, the fire-specific HEPs would have
to consider the impact of fire on these factors in developing
the HEP results. The end result is an HRA that provides
very general results, without specific application to a fire
compartment or scenario, and a lack of detailed HRA for
significant fire areas. (This F&O originated from SR HRACI)
PTN system model changes in the fire PRA models are
summarized in Tables D-1, 0-2 and 0-3 of the Component
and able Selection Report 0493060006.001, Revision 1,
Appendix D, MULTIPLE SPURIOUS OPERATIONS
EXPERT PANEL E-VIEW AND DISPOSITION OF OPEN
ITEMS. However, no additional documentation of the
changes for PTN fire PRA has been provided.
Requirements under SY-A and SY-B are not met as a
result. In particular, the requirements of SY-A2, 3, 4, 6, 11,
14, 15, 17, and 23, as well as SY-B5 through B15, do not
appear to be met based on a review of the documentation in
the tables. Since the level of analysis and documentation for
system models for Fire PRA is expected to be similar to that
performed for internal events, the documentation in the
Appendix 0 tables does not meet what is expected for this
requirement. For example: on Table 0-3, page 0-57, there
appears to be a number of changes to 'correct' logic. The
original logic is included in the system notebooks (e.g., DC
power notebook). However, since this is
ust corrected here, the internal events PRA is not updated.
Additionally, without proper development, it is impossible to
determine ifthe change is accurate. In the DC power case,
a reference to the power drawing is needed to ensure the
logic is now correct. On Table 0-2, item 23, there are a lot
of logic changes. However, there is no reason as to why the
logic changes are needed or why the changes are made as
written. In Tables 0-2 and 0-3, numerous references have
been made to the comments / recommendations from site
engineers, which add insights but should not be considered
as the sole modeling basis. (This F&O originated from SR

2-7

__ __

2-10

PRM-Bg)

.

SR

PRM-B9
SY-A1 1
SY-A14
SY-A15
SY-A17
SY-A2
SY-A23
SY-A3
SY-A4
SY-A6
SY-Bi10
SY-B11I
SY-B12
SY-B13
SY-B14
SY-B15
SY-B5
SY-B6
SY-B7
SY-B8
SY-B9

.....

A review of the HRA report and the recovery rule file used in PRM-B11
the FRANC model shows that the majority of the HEPs and
HFE combinations were treated properly in the PTN fire
PRA model. However, isolated cases indicate the following
issues: 1. Some HEPs were not applied (or documented)
properly. For example, EHFPDOSTXT, Failure to crossconnect unit diesel oil storage tanks to extend availability of
fuel for EDG, was supposed to be set to 1.0 per Table A-2

IBasis and Recommendation

IDisposition in Fire PRA update

Systematic issue. System models were not updated according
to the SY-A and SY-B SR requirements. Consider updating
the system models and their associated documentation
according to SY-A and SY-B SR requirements.

This F&O has been closed.
Changes made to the model to incorporate fire
impacts are addressed in the PTN PSA Model
Update Calculation, PTN-BFJR-00-001, Revision 9.
The documentation provided is consistent with the
process normally used for PSA model updates and
is considered sufficient to disposition this F&O per
the focused-scope peer review.

__

_ _ __

_ _ __

_ _ __

_ _ _ __

_

One of the identified issues generates non-conservative
results and the other one is conservative. The second
example is likely significant. Consider reviewing the recovery
rule file for consistency against the HRA report documentation.
Also consider updating the HRA combination evaluation.

. __ _
... _ __

_ _ __ .. _ _ __

_ _ __

_ _ _

This F&O has been closed.
The action taken to address this item was
specifically included in the focused-scope Peer
Review.
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SR
jBasis and Recommendation
[Disposition in Fire PRA update
in HRA report page A-I19. However, it is set to 2.3E-2 in the
recovery rule (in both the HRA report and actual rule file). A
review by FPL/ERIN staff showed that the example HEP
was included in the UNL table (failed for all scenarios),
however, it was also included in the Excluded Events table
for multiple fire scenarios. Since this HFE has no cue in the
main control room, it was intended to fail this HEP for all fire
scenarios. Therefore, the Excluded Events table should be
updated. 2. A review of the top cutsets in fire sequence
096A show the HFE combination CHFPSTPRCP and
GHFPINJVLVS has not been considered in the HRA
evaluation. FPL/ERIN staff concurred that some HEP
combinations may be missed, which render conservative
results. Because fire scenarios for fire compartment 096 will
be refined for realism, the HEP combinations are expected
.. .to
be re-visited. (This F&O originated from SR pRM-B1 1) ..............
2-12
A comparison of basic events between the internal event
PRM-BI12 Isolated error. However, the error may be significant Consider This F&O has been closed.
(Rev. 7) and fire models has been performed. For the new
PRM-B1 3 providing basis for the modeled new basic events in the fire
he action taken to address this item was specifically
basic events (about 650 basic events are identified) in fire
PRA model. Correct AHFPAFWFLO probability in FRANC.
included in the focused-scope Peer Review.
model, the majority is set to either 0 or 1, which simulates
the fire impact in the fire scenarios. The ones with other
values are checked and found to be lacking sufficient basis
as required by SR PRM-B1 3. For the modified HEPs, the
majority seems to be ok by updating with a more bounding
value of 1.0. However, the following event is an outlier,
which may result in early truncation of the cutsets with this
AHFPAFWNFLO, OPERATOR FAILS TO THROTTLE UP
AFW FLOW, 1.7E-4 For the deleted basic events in fire
model, all the changes have been traced in the PRM report.
.(This F&0 originated from SR PRM-B13)
..
.
... _. ..
....
.
.
...
..
.
..
2-14
Fire compartment 096 is the top contributor for U3 CDF.
PRM-B9
Current analysis for top fire scenario 096A is conservative.
This F&O has been closed.
Tracing the failed basic events / components/cables shows
This issue applies to other fire scenarios in the FPRA.
The action taken to address this item was
that the sequencer failures seem to contribute to loss of
Consider updating the top fire scenarios to remove
specifically included in the focused-scope Peer
redundancies. Since the cables travel to rooms housing
conservatism related to sequencer modeling and failures.
Review.
redundant trains, the assumed failure of cables fail the
,sequencer, which in turn fails the switchgears. For example,
icircuit analysis for 3X03-NPO-3AA states, "ADDED
CABLES IN SEQUENCER THAT CAN PREVENT SUT
FROM POWERING SWGR THRU 3AA05 BREAKER." A
discussion with FPLIERIN staff indicated that the analysis
for fire compartment 96 is not yet complete as documented
in the summary report. It is anticipated that the approaches
and refinements used for
other plant locations will result in more realistic risk results
for the room. On the other hand, FPL staff also identified
•that there is an open item associated with fire zone 096
I(SSA-3GG-1 3). (This F&O originated from SR PRM-B9)
___________________
_________________________

F&O

2-15

IMost
newoperation,
events areand
added
the model
in orderHowever,
to assess
Ispurious
otherto Fire
PRA effects.
Ithere is not documentation supporting the events, and as

This F&O has been closed.
PRM-B13 Ijwhether
Systematic
the documentation
anyIssue.
eventsConsider
added toadding
the fireto PRA
in Table D-1, 2, or 3 The action taken to address this item was
~jof the component selection report are new to the PRA. If new, specifically included in the focused-scope Peer
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F&O

2-16

2-18

IDiscussion
such, they do not meet the DA requirements as referenced
in PRM-B1 3. This SR lists an exception (DEVELOP a
defined basis to support the claim of non-applicability of any
of these requirements in Section 2), which is not provided.
•(This F&O originated from SR PRM-B13)
RCP Spurious start logic under 3FIRERCPSPUR3 appears
to be incorrect. First, the spurious start of an RCP typically
takes 2 spurious operations, including start of the lift pump,
and then start of the main pump. Second, the logic does not
include any consideration of whether the operator already
tripped the pumps, and they restarted or whether the RCP
received a spurious signal, and then operator trip of the
pump is not possible (may be possible with a single
spurious depending on the design). Finally, if the RCP
restarts (as modeled), tripping of the RCPs may not be
possible depending on the operator actions performed. This
consideration needs to be included in the determination of
the event for operator trips the RCPs. Under gate
3FIRERCPSPUR1, 3FIRERCPSPURI (RCP Seal Failure
Following Spurious Pump Start Due to Fire) is AND'ed with
the HEP CHFPSTPRCP, which is not failed by any fire
scenario. This event is evaluated in the HRA report, but the
fire impact for an operator to trip the RCPs is not evaluated,
(This F&O originated from SR PRM-B9)
PTN LERF model development is documented in the
Component and Cable Selection Report 0493060006.001,
Rev. 1, Section 4.5, LARGE EARLY RELEASE
FREQUENCY (LERF). This section described the excluded
LERF sequences in internal events model. No discussion is
identified on any new accident progression beyond the
onset of core damage that would be applicable to the Fire
PRA that were not addressed for LERF estimation in the
Internal Events PRA. As a result, significant accident
progression sequences resulting in a large early release
have not been reviewed to determine if repair of equipment
can be credited for the FPRA LERF models [LE-C3 CC-Il
requirement]. In addition, accident sequence dependencies
in the accident progression sequences have not included in
a manner consistent with the applicable requirements of 22.2, as appropriate for the level of detail of the analysis [LE-

C8 requirement]. (This F&O originated from SR PRM-B1.4)

2-19

The PTN fire LERF model is built upon a draft internal
events LERF model (rev. 8), which needs to be updated
when that model is finalized. (This F&O originated from SR
____pRM-B14)

2-22

12-26

Beyond the Generic Fire Modeling Treatments, the Fire
PRA did not include additional detailed fire modeling for
most fire compartments. (This F&O originated from SR
FSS-C6) .......
{The system unavailability records for the plant have not

SR

Basis and Recommendation
add the details of the event to the documentation per the
associated standard requirements or provide justification to
the PRA documentation of non-applicability of any DA SR.

{Disposition in Fire PRA update
Review.

PRM-B9

Isolated issue. Risk impact is not known Consider refine the
model for the spurious start of RCPs. Also address the fire
impact of the operator action to trip the RCPs.

This F&O has been closed.
The action taken to address this item was
specifically included in the focused-scope Peer
Review.

LE-C1
LE-C3
LE-C8
PRM-B1
PRM-B14

Systematic issue. Identify and document any new accident
progression beyond the onset of core damage that would be
applicable to the Fire PRA that were not addressed for LERF
estimation in the Internal Events PRA. REVIEW significant
accident progression sequences resulting in a large early
release to determine if repair of equipment can be credited.
JUSTIFY credit given for repair (i.e., ensure that plant
conditions do not preclude repair and actuarial data exists
from which to estimate the repair failure probability [see SYA24, DA-C15, and DA-D8]). INCLUDE accident sequence
dependencies in the accident progression sequences in a
manner consistent with the applicable requirements of 2-2.2,
as appropriate for the level of detail of the analysis [LE-C8
requirement].

This F&O has been closed.
The action taken to address this item was
specifically included in the focused-scope Peer
Review.

_____

.

.....

LE-Ai
LE-A2
PRM-B14

____________________________

Draft internal event LERF model is used. changes to the draft This F&O has been closed ......
model when finalized could be significant. Update the fire
The action taken to address this item was
LERF model when the internal event LERF model is finalized, specifically included in the focused-scope Peer

PRM-B15
FSS-C6
FSS-D3
FSS-G1
FSS-D7

Review.
Without detailed fire modeling for significant fire scenarios, the
results are conservative. Consider performing additional
detailed fire modeling for target damage timing when the
exposure environment exceeds the damage threshold.
ISystematic issue. The intent for Capability Category Illis to

This F&O has been closed.
The action taken to address this item was
specifically included in the focused-scope Peer
Review.
This F&O has been closed.
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been reviewed in crediting fire detection and suppression
systems. (This F&O originated from SR FSS-D7)

II

SR

FSS-D8

IBasis and Recommendation
I~isposltion in Fire PRA update
additionally require a review of plant records to determine if
The action taken to address this item was
the generic unavailability credit is consistent with actual
specifically included in the focused-scope Peer
system unavailability. Outlier experience would be any
Review.
experience indicating that actual system is unavailable more
frequently than would be indicated by the generic values.
Consider performing and document the review of plant records
to determine if the generic unavailability credit is consistent
with actual system unavailability. Outlier experience would be
any experience indicating that actual system is unavailable

frequently than would be indicated by the generic values.

_______more

2-29

2-31

2-37

2-38

PTN Fss report 0493060006.004 Revision 1, App. A
FSS-D10 Documentation issue. However, the inadequacy of the
This F&o has been closed.
documents the SCENARIO SUMMARY REPORT, which
FSS-D1 1 walkdown documentation cannot provide detailed information The action taken to address this item was
includes the combinations of fire sources and target sets.
FSS-H10 for scenario development or detailed fire modeling. Consider specifically included in the focused-scope Peer
However, the walkdown documentation is lacking.
enhancing the process and documentation of the sourceReview.
Currently, the walkdown results are documented directly in
target data collection walkdowns. See recommended
the FRANC database. Consider a walkdown documentation
walkdown information in NUREG/CR-6850.
package which would include elements such as a data
collection procedure, documentation of who performed what
waikdowns on what dates, documentation that review of the
collected source-target data was performed, etc. (This F&O
_originated from SR FSS_-D10) ....
.....
.
......
___________________________________________
The PTN fire PRA model has not completed the quantitative
FSS-H8
Quantitative results for the identified significant fire scenarios This F&O has been closed.
results for any scenarios analyzed quantitatively in a
in the multi-compartment analysis should be generated and
The action taken to address this item was
manner that facilitates Fire PRA applications, upgrades, and
documented. Quantify the identified significant fire scenarios in: specifically included in the focused-scope Peer
peer review. (This F&O originated from SR FSS-H8)
the multi-compartment analysis and complete documentation. Review.
The fire PRA has not identified how the physical
LE-A3
Requirement not met. Identify how the physical characteristics This F&O has been closed.
'
-haracteristics (unique to fire scenarios, or affected by fire
PRM-B1 5 (unique to fire scenarios, or affected by fire scenarios)
The action taken to address this item was
scenarios) identified in LE-A1 and the accident sequence
identified in LE-A1 and the accident sequence characteristics specifically included in the focused-scope Peer
"haracteristics identified in LE-A2 are addressed in the
identified in LE-A2 are addressed in the LERF analysis.
Review.
LERF analysis. FPRA impact can affect accident sequences:
for LERF such as failing containment isolation, affecting
containment cooling or instrument air to containment,
opening pressurizer PORVs (pressurizing containment), etc.
.___
(This F&O originated from SR LE-A3) .....
_____________________________
The fire PRA did not re-visited the plant damage states
LE-A5
Requirement not met. Re-define the plant damage states in
This F&O has been closed.
defined in the internal events LERF model. (This F&O
PRM-B1 5 .the internal events LERF model to account for any fire-specific The action taken to address this item was
originated from SR LE-A5)
~characteristics
specifically included in the focused-scope Peer
_____________

2-39

.1Review.

__________________

The MSO Review List reviewed by the Turkey Point Expert
LE-Bi
Panel should have captured most of the requirement in this
PRM-B1 5
not aowvalberwit respecatctrotes adnd docucat tatiofnER
aeidetfe
SR oweavalber aitsystemtct protes anddotfcumeontatoER n arRdniidi
contributors from the set identified in AMSE standard Table

2-2.8-9. (This F&O. originated from SR LE-B1)_____
2-40

fA separate
package
is not specific
available.
SR LE-C2
fis
assigned FPRA
as not LERF
met since
the LERF
operator
jactions is not evident in the HRA report and the screen
Ivalues are used for numerous operator recovery actions for
lthe fire-induced component failures. (This F&O originated

Systematic issue. Use a systematic process and document the This F&O has been closed.
identification of the fire-specific LERF contributors from the set The action taken to address this item was
nAS
al-.-.seview.l
Rndr
ncue nthoue-soePe
Esadr
al-.-.secifiale
ncuewnth.oue-soePe

________________________
LE-C2
PRM-B1 5

LE-C2 CC-Il requirement INCLUDE REALISTIC treatment of
feasible operator actions for LERF-Specific HEPs (if any)
Following the onset of core damage CONSISTENT WITH
APPLICABLE PROCEDURES.

___________________

This F&O has been closed.
The action taken to address this item was
specifically included in the focused-scope Peer
Review.
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2-42

FPRA specific significant accident progression sequences
resulting in a large early release have not been developed.
The FPRA LERF changes are directly incorporated in the
quantification fault tree. FPRA specific realistic generic or
plant-specific analyses for system success criteria for the
significant accident progression sequences have not been
developed. The FPRA LERF changes are directly
incorporated in the quantification fault tree. FPRA specific
system models that support the accident progression
analysis have not been developed. The FPRA LERF
changes are directly incorporated in the quantification fault
tree. (This F&O originated from SR LE-C6)

LE-C4
LE-C5
•*LE-C6
PRM-B15

2-43

The significant accident progression sequences resulting in
a large early release have not been reviewed to determine if
engineering analyses can support continued equipment
operation or operator actions during accident progression
that could reduce LERF. The significant accident
progression sequences resulting in a large early release
have not been reviewed to determine if engineering
analyses can support continued equipment operation or
operator actions after containment failure that could reduce
LERF. (This F&O originated from SR LE-C1 0)

LE-Cl0
LE-C12
PRM-B15

2-44

from SR LE-C2)[

_____________.________________
.
.....
Uncertainty Evaluations (Sensitivity studies) should be
performed for both ODE and LERF model for Units 3 and 4
since the model uncertainties may have different impact to
specific model due to differences in plant designs, FPRA
model details, and etc. (This F&O originated from SR QU-

SR

QU-E4
UNC-A1
UNC-A2

IBasis and Recommendation

IDisposition

in Fire PRA update

SR LE-C4/5/6 Requirements For FPRA LERF model, evaluate This F&O has been closed.
the fire-specific aspects for the following requirements in SRs The action taken to address this item was
LE-C4 through 06: INCLUDE model logic necessary to
specifically included in the focused-scope Peer
provide a realistic estimation of the significant accident
Review.
progression sequences resulting in a large early release.
INCLUDE mitigating actions by operating staff, effect of fission
product scrubbing on radionuclide release, and expected
beneficial failures in significant accident progression
sequences. PROVIDE technical justification (by plant-specific
or applicable generic calculations demonstrating the feasibility
of the actions, scrubbing mechanisms, or beneficial failures)
supporting the inclusion of any of these features. USE
appropriate realistic generic or plant-specific analyses for
system success criteria for the significant accident progression
sequences. USE conservative or a combination of
conservative and realistic system success criteria for non-risk
significant accident progression sequences. DEVELOP
system models that support the accident progression analysis
in a manner consistent with the applicable requirements for 22.4, as appropriate for the level of detail of the analysis.
LE-C10/12 CC-li requirement REVIEW significant accident
This F&O has been closed.
progression sequences resulting in a large early release to
The action taken to address this item was
determine if engineering analyses can support continued
specifically included in the focused-scope Peer
equipment operation or operator actions during accident
Review.
progression that could reduce LERF. USE conservative or a
combination of conservative and realistic treatment for nonsignificant accident progression sequences. REVIEW
significant accident progression sequences resulting in a large
early release to determine if engineering analyses can support
continued equipment operation or operator actions after
containment failure that could reduce LERF. USE conservative:
or a combination of conservative and realistic treatment for
on-significant accident progression sequences.
.......
______________
.____
QU-E4 requirements. Perform sensitivity studies should be
This F&O has been resolved.
performed for both ODE and LERF model for Units 3 and 4.
Parametric uncertainty and sensitivity has been
performed for ODE and LERE for both Units. The
results do not indicate any change in the selection of
parameters or assumptions are necessary.

E4)___________________________________________________
3-2

Credit for fire compartment separation via non-rated
construction was commonly noted, e.g., according to the
FHA the wails of fire compartment 034 are not fire rated and
they provide separation from fire compartments 036, 035, &
058. Separation of EC 034 from the surrounding ECs is one
of many examples where non-fire rated construction is
credited for separation. Use of this level of separation is
acceptable provided the separation is justified. However,
the justification does not appear to be provided for the
FPRA. (This F&O originated from SR PP-B2)

PP-B1
PP-B2

This F&O has been resolved.
The configuration and construction of non-fire rated
barriers was confirmed using a combination of
information in the Fire Hazards Analysis and
supplemental plant walkdowns. The anlaysis and
related documentation was updated to provide this
information.
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3-4

3-5

IDiscussion
A few cases of special separation are credited in the PB&P.
Most notable are separation of Fire Compartments 058 and
037 and 004 and 010. The FHA notes in the write-up for fire
zone 004: 'There is a partial height concrete wall on the
South side of this room with a full height opening to Fire
Zone 10'. No justification is provided for this separation,
hence it is not clear that the credited separation may be
expected to contain the effects of a fire. Accordingly the
effect of a fire beyond the identified fire compartment
boundary may occur. While this effect would be expected to
be identified through performance of the multicompartment
analysis the level of documentation provided in support of
the PB&P does not satisfy the standard requirements. (This
F&O originated from SR PP-B3)
The PTN self assessment points out that the FHA
documents the use of active fire barrier features as
necessary for fire zone separation. However in cases where
fire compartment separation is provided by unrated barriers
there may be active features that are not identified by the
FHA but credited by the Fire PRA. In such cases active fire
barrier features may be unknowingly credited for separation
but not adequately maintained by the fire protection
program. Because these elements were not purposely
identified within the development of the Fire PRA it is
unknown if the Fire Protection Program identifies all of the
necessary features. Because the Fire PRA does not
formally define and justify these features this element is
judged not met. (This F&O originated from SR PP-B5)
According to the Section 3.13 of the PTN FPRA Summary
Report the effect of an earthquake on ignition source
scenarios is discussed in the IPEEE and Potential Fire
Related Vuinerabilities self assessment. Review of the
Potential Fire Related Vulnerabilities self assessment did
not reveal an analysis that specifically addresses generation
of fire ignition source scenarios which could result from an
earthquake, nor does this assessment address the potential
risk significance of these scenarios. This assessment does
identify fire vulnerabilities in terms of fuels, ignition sources,
and oxidizers however these discussions are not specific to
seismic events nor do they include evaluation of special
ignition scenarios that may arise from an earthquake. (This

sR
PP-B1
PP-B3

Basis and Recommendation
Two instances were identified where spatial separation is
credited for the separation of fire compartments. No
ustification is provided for this separation. Provide justification
for the use of spatial separation in the FPRA. If not justified,
combine the compartments in the FPRA.

PP-B1
PP-B5

As discussed in the description justification/discussion is not
This F&o has been resolved.
provided for crediting active fire protection features in barriers The walkdowns that were performed did not observe
that are identified as non-fire rated structures. It is not clear if any open fire doors (active features). The
active features such as fire dampers exist in these barrier
documentation for the fire scenario development
segments because the FHA does not rely on them for
process was updated to provide the criteria and
separation. Documentation should be provided that clearly
methodology that were used.
establishes what features are credited in such barrier
segments and why makes them acceptable. Given the large
number of barriers credited in the FPRA that are discussed in
the FHA, but without discussion of active elements, there are
likely a number of undocumented active elements in these
barriers. Determine the active fire barriers on barriers credited
in the FH-A (not SSA), and provide justification for any active
elements credited in the FPRA.
As discussed in the description no discussion was found that This F&O has been resolved.
specifically addresses fire ignition source scenarios that may The low seismic spectra applicable to the Turkey
arise from an earthquake. Also, since these scenarios are not Point site have been validated via the IPEEE with
identified a qualitative assessment of their risk significance is respect to the potential for causing unique fire
not included. The analysis provided in the Potential Fire
scenarios. Their potential for causing damage to
Related Vulnerabilities self assessment should be expanded
pipes or tanks containing combustible gases or
to look for unique ignition source scenarios that may arise
liquids or to initiation of electrical fires is considered
from an earthquake and a discussion of the risk significance of: negligible.
these scenarios should be qualitatively assessed.

SF-Al

Disposition in Fire PRA update
This F&O has been resolved.
Openings between fire zones were addressed with
respect to targets on the other side of an opening
which are within the zone of influence of an ignition
source. Targets were evaluated for fire damage
regardless of the zone in which they were located.
The multi-compartment analysis considered the
volume associated with adjacent zones with
openings between the zones in evaluating the
potential for hot gas layer formation.

F&O originated from SR SF-Al)________________________________
3-7

According to report PTN-PSA-7.01 The generic fire ignition
frequencies provided in NUREG/CR-6850 were used to
establish the fire ignition frequencies for PTN. While the use*
of these values is not entirely incorrect, this SR requires the
use of 'current nuclear power industry event history that
~includes power plants of similar type, characteristics, and
intage.' Accordingly this requirement requires use of the
EP1revised generic fire frequency values included in FAQ

IGN-Ai
IGN-B4

As discussed in the description the revised generic fire
frequencies contained in FAQ 08-048 are not incorporated into
the PTN fire frequencies nor is there justification for their
exclusion. This SR requires use of the current nuclear power
industry event history or justification for data exclusion,
Because the fire ignition frequency methodology does not
address the data contained in FAQ 08-048 this SR is
considered not met. Use of the NUREG/CR-6850 values

This F&O has been resolved.
The guidance provided in FAQ 08-0048 requires the
use of the original NUREG/CR_6850 fire frequency
values as a sensitivity study. Rather than perform
two analyses, the PTN analysis was developed
using those original values for the NFPA 805
application.
The application of the non-segregated bus duct
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3-8

Review of the plant-specific fire events for outlier
experience indicates that some events may have been
considered outliers or unknown if the selection criteria had
considered treatment of fires that are extinguished prior to
full development as potentially challenging. Several cases
identified in Appendix A of the Fire Ignition Frequency
Development Report, PTN-PSA-7.01 may have developed
into challenging fires had they not been discovered and
extinguished early in their development. Fires 7, 8, 9, 21,
22, 27, 30, 31 appear to be potentially challenging fires (or
unknown). See also the previous assessment from 9-09.
(This F&Q originated from SR IGN-A4

IGN-A4

3-9

One situation was identified for which credit of a fire wrap is
proposed. The FRANC Excluded Events Table, Attachment
E of the Fire Scenario Report, (Report 0493060006.004)
indicates that a fire wrap will be credited in Fire Zone 071.
This fire wrap protects an MCC 3B cable and is being
credited to exclude basic event 3B06. No technical basis for
the fire resistance rating of this wrap was found in the FPRA
nor is there justification for crediting this wrap assuming
mechanical damage, direct flame impingement, or HEAF.
Accordingly this SR is considered not met. During the
iwalkdown, Thermo-lag was seen throughout the plant.
Thermo-lag has had problems in the past, and the rating
tould need to be justified prior to credit. (This F&O

FSS-C8
FSS-G1

08-048 or justification for its exclusion. Also, it appears that
FAQs 07-35 (bus ducts) and 08-44 (MEW pump fires) were
not incorporated into the FPRA. (This F&O originated from
SR IGN-A1)

____oioginated

3-10

SR

~

IBasis and Recommendation

IDisposition in Fire PRA update
results in a conservative estimate of CDF/LERF. FAQ 35 can information from FAQ 07-0035 is not applicable as
jhave significant impact on fires in the area of bus ducts.
the plant does not use non-segregated bus duct.
jHowever, it is not apparent if this is important for Turkey Point. The connections to the station transformers are
IFAQ 44 can result in a lower MFW large fire frequency. The "made using cables. FAQ 08-0044 was also not
Ifire ignition frequency information contained in FAQ 08-048
needed and the conservatism associated with
should be incorporated into the PTN fire ignition frequencies,
original method did not adversely affect the results.
Additional FAQs should also be incorporated into the FPRA.
..
As discussed in the description review of the fires identified in This F&Q has been resolved.
Appendix A reveals fires that may have become challenging
had they not been extinguished early. The selection criteria for The scope of plant specific fire events were rechallenging fires contained in Appendix A is based on section assessed with an expanded group of plant
0.3.3.1 of NUREG/CR 6850, however the criteria contained in personnel with particular focus on the subjective
C.3.3.2 is not included; had the criteria of 0.3.3.2 been
criteria from 0.3.3.2. The results of the reincluded more fires may have been selected as challenging or assessment affirmed the previous dispositions.
identified as unknown. The criteria for selecting challenging
fires in Appendix A of the Fire ignition Frequency
Development Report, PTN-PSA-7.01 should be revised to
include the criteria contained in C.3.3.2 of CR/NUREG 6850
and the fire events should be revisited to determine if
additional fires should be selected.
This finding is based on identification of credit for a wrap in the This F&O has been closed.
FRANC Excluded Events Table, Attachment E of the Fire
Assessment of mechanical damage to fire wrap is
Scenario Report, (Report 0493060006.004). Credit for the
not properly documented and multiple cases were
proposed fire wrap should be addressed in the wrap integrity found in the Fire Scenario Report 0493060006.004,
should be established with respect to fire resistance,
where wrap is credited in HEAF scenarios.
mechanical protection, and potential fire related exposure to
Therefore the F&O is still open. This F&O is
which the wrap may be exposed (direct flame impingement,
superseded by F&O 10-4 from the focused peer
HEAF, etc.).
review.

from SR FSS-C8)

The PTN Fire PRA used much lower HRR for the evaluation
of transient fires. The HRR for transient fires is based on the
NlUREG/CR-6850 HRR for electric motor fires (See F&O 310). The Fire Scenario Report (Report 0493060006.004)
indicates that a transient NPP transient fire is better
represented by a temporary cable installation, which
includes an ignition source. Based on this the Fire Scenario
Report indicates that the electric motor HRR is used to
dlescribe transient fires. A review of the EPRI Fire DB of
transient fires indicated the following: a) events in the DB
indicated that the fire was either above 75 kw or could have
been above 75 kw, if not suppressed. For example, one
transient fire resulted in an automatic suppression system
actuation, which was likely above 75 kw due to the sprinkler
head being above 160 F as a result of the fire, b) a recent
e=vent at one of the peer review team members plant was

FSS-C4
FSS-D6
FSS-G1

Transient fire evaluations conducted as described in the Fire
Scenario Report result in screening fire damage to targets due
to the lower HRR which is believed to be non-conservative for
developed fires involving ordinary combustible fuel packages
such as a trash can or trash bag. Use the NUREG/CR-6850
HRR for transient fires or provide alternate justification for an
area-specific HRR based on the limiting fire that could occur
within the area.

This F&O has been closed.
PTN has used 317kW throughout, except where
strict transient controls will be implemented, 69kW
used, which is consistent with EPRI methods. F&O
is partially closed, however, suggestion F&O 10-10
from the focused peer review remains to update
documentation to reflect implementation item as
necessary, and to document that assumptions in the
FPRA are within the limitations and conditions of the
EPRI method.
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3-11

3-13

IDiscussion
above 76 kw. As a resuit of this review, and discussion
amongst the peer review team members, the HRR for
transient fires does not appear to be substantiated for the
PTN FPRA. (This F&O originated from SR FsS-•D6)
The screening criteria is defined in the Turkey Point Hot
Gas Layer and Multi-Compartment Analysis, (Report
H0493060006.006) methodology. Compartments that don't
screen are retained for further analysis. A concern identified
with the screening criteria involves the use of a standard fire
scenario for each analysis rather than determining the most
challenging fire scenario inherent to the analyzed
compartment. This approach potentially masks the potential
for forming an HGL in the exposing compartment.
(This F&O originated from SR FSS-G2)
Review of fire modeling in enclosed compartments does not
appear to accurately consider the addition of HRR from
secondary combustibles. For instance a switchgear cubicle
fire located in fire zone 71 is estimated to damage targets
above the cubicle 4' horizontally and 7' vertically. The
switchgear cubicles are vented at the top so a fire in these
cabinets can be expected to spread to the cable trays
above. The cable trays would be expected to ignite within
the plume of the cabinet which is estimated to be at least 3'
wde. Given that an initial width of 3' is reasonable, fire
spread and additional HRR due to the resulting cable tray
fire only assumes 1' of fire spread along the cable tray.
Compared to the NUREG/CR-6850 guidance for flame

spread along PVC cable (flame spread

3-14

=

FSS-G2

FSS-C1
FSS-G1

IBasis and Recommendation

Ioisposition in Fire PRA update

NUREG 6850, Section 11.5.4.3 Step 3.c.1 recommends
development of a conservative HRR based on a combination
of ignition source and secondary combustibles that produce
the highest HRR. This recommendation is provided to ensure
that a conservative/realistic HRR is used to determine the
potential for HGL formation. Use of a non-conservative HRR
may lead to underestimation of the potential for.HGL formation
and accordingly spread of potentially damaging hot gas to
adjacent compartments. A realistic HRR should be developed
for each fire compartment to ensure that the potential for
formation of an HGL is appropriately assessed on a
compartment by compartment basis.
Systematic application of generic fire modeling results to
define target damage when fire spread should be postulated.
In situations where the generic fire modeling treatments
demonstrate fire spread to secondary combustibles, the
scenario should assume full area damage. These scenarios
are candidates for detailed fire modeling that would be used to
show fire damage to PRA targets and the time to damage
allowing credit for non-suppression probability,

This F&O has been closed.
This F&O addressed the use of a standard fire
scenario for compartment screening rather than the
most challenging scenario. This approach is still
used and F&O 9-5 from the focused peer review
was generated to re-document this concern..

Systematic application of generic fire modeling results to
define target damage when fire spread should be postulated.
The generic treatments used in relatively small rooms should
be scrutinized to ensure that any HGL interaction is
considered and accounted for if found to be significant,

This F&O has been closed.
Subsequent to the 2010 review, FP&L states that
"The impact of a hot gas layer on the zone of
influence is evaluated for all fire zones/scenarios in
the MCA/HGL evaluation." A review of this
evaluation confirms that HGL effects on ZOI were in
fact considered for the generic treatments; however,
there is not sufficient documentation in Attachment
A to the Fire Scenario Report 0493060006.004 to
determine which zone of influence was applied to
which scenario, and whether it was applied correctly
to consider the effects of HGL. Issue is considered
still open and is superseded byF&O 10-17 from the

This F&O has been closed.
Review of fire modeling in single compartments
does not consider the addition of HRR from
secondary combustibles. It is acknowledged that
secondary combustibles were considered for the
MCAJHGL evaluation. FP&L has stated that
walkdowns are in progress to include fire spread to
cable trays and incorporate this into the fire
scenarios. This issue therefore remains open and
the F&O is superseded by F&O 10-16 from the
focused peer review.

0.9 mm/sec) the

estimation of HRR for these typical scenarios is
nonconservative. Realistic estimation of the scenario HRR
is necessary to ensure the full impact of the fire on exposed
targets is presented and that the effects of a damaging HGL
may also be estimated.
•(This F&O originated from SR FSS-C1)
According to the generic limitations contained in Attachment
B of the Fire Scenario Report (Report 0493060006.004) the
generic fire modeling treatments do not account for the
effects of hot gas layer (HGL) on the correlations presented.
The limitation indicates that because HGL is not considered
that these correlations should not be used in enclosed
areas with small volumes where a significant HGL thickness.
may form. Because this relationship is not considered
plume temperatures may be underestimated because it is
assumed that ambient temperature air is being entrained
into the plume, resulting in cooler plume temperatures,
rather than heated air from the hot gas layer. Entrainment of
heated air into the fire plume results in higher damage
____heights

SR

because the plume remains hotter at higher

_____

FSS-CI
FSS-G1

focused peer review.
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4-5

4-6

I-

IDiscussion

elevations. (This F&O originated from SR FSS-C1)
There does not appear to be a document recording the
proper resolution of deficiencies from the previous peer
review of the internal events model. In addition, a peer
review or gap assessment of the major changes since the
previous peer review of the internal events model does not
appear to exist (a gap database was provided, but with no
supporting documentation). Finally, a gap assessment of
the PRA standard changes from RG 1.200 Rev. i to Rev. 2
does not appear to exist. (This F&O originated from SR
PRM-B2)

Documentation of the changes in the Internal Events PRA
model to develop the Fire PRA model are primarily provided
in Section 4 and Appendix D of the Fire PRA Component
and Cable Selection Report (Report 0493060006.001).
However, no additional, detailed documentation of the
changes is provided. Based on a review of the
documentation in the tables in these sections (e.g., Tables
4.1-2, D-1, 0-2, 0-3, etc.), SRs for IE-D, AS-C and SY-C,
etc. are not met. Since the level of analysis and
documentation for Fire PRA model is expected to be similar
to that for internal events, the documentation in the above
sections and tables does not meet what is expected for this
requirement. Let's look at some examples: on Table D-3,
page D-57, there appears to be a number of changes to
'correct' logic. The original logic is included in the system
notebooks (e.g., DC power notebook). However, since this
is just correction here, the internal events PRA is not
updated. Additionally, without proper development, it is
difficult to determine ifthe change is accurate. (This F&O
originated from SR PRM-C!)
The Fire Scenario Report (0493060006.004) Appendices A,
0, and E, and the FRANC model document the equipment
failure modes for each fire scenario. However, circuit failure
modes associated with failures of the required cables were
not identified or documented. Relevant circuit failure modes
are necessary for the assessment of circuit failure (e.g., hot
short) probabilities. For most components, there is no
differentiation in the FPRA between failure modes that can
result due to failure of each cable/circuit. As a result, the fire
scenarios assume each failure mode would occur from
damage to all cables identified in the SSA. In order to refine
the fire scenario under CF tasks, the circuit failure would
need to be provided for each risk relevant circuit. (This F&O
____originated

4-8

II
[-

SR
PRM-B2

PRM-C1

FSS-A2

from SR FSS-A2)________________________________
I FSS-A5

IThe process of defining fire scenarios with the source/target
combinations and its FRANC implementation process are
such that the risk contribution of each risk-relevant ignition

~

iBasis and Recommendation

IDisposition in Fire PRA update

SR PRM-B2 and NEI 07-12 require proper disposition of the
deficiencies from the previous peer review that may adversely
affect the accuracy of the Fire PRA model. CDF has been
significantly reduced (more than an order of magnitude) since
the last internal events peer review. Additionally, methodology
changes have occurred, including use of the HRA calculator
and use of a new CCF model. Resolve all significant
deficiencies from the previous peer review that may adversely
affect the accuracy of the Fire PRA model results, if not
already completed, and document these dispositions. Provide
a gap assessment or new peer review on the internal events
PRA, latest revision.
The level of documentation provided in Section 4 and
Appendix 0 of the Fire PRA Component and Cable Selection
Report (Report 0493060006.001) does not meet the SRs for
IE-D, AS-C and SY-C. Include additional documentation to the
level satisfying the SRs for IE-D, AS-C and SY-C.

This F&O has been closed.
A draft Attachment U for the NFPA 805 License
Amendment Request was provided to the review
team. However, this document did not specifically
address the question of whether any of the adopted
F&O dispositions for the internal events PRA might
have an impact on the fire PRA. The need for
additional clarification of this is documented in F&O
8-3 from the focused peer review which supersedes
this F&O.

Circuit failure modes are necessary for the assessment of
circuit failure (e.g., hot short) probabilities and required for
meeting SR FSS-A2. The method used in the PTN FPRA can
significantly over estimate the likelihood of the circuits causing
such particular failure modes as spurious operation. Document
circuit failure modes for the required cables for each fire
scenario evaluated.

This F&O has been closed....
Closed out based on evidence that circuit failure
modes were used as evidenced the application of
spurious oper'ation probabilities via the altered
events table.

Iissue with potentially

IThis F&O has been closed.

significant impact. For risk-significant fire

This F&O has been closed.
Changes made to the model to incorporate fire
impacts are addressed in the PTN PSA Model
Update Calculation, PTN-BFJR-00-001, Revision 9.
The documentation provided is consistent with the
process normally used for PSA model updates and
is considered sufficient to disposition this F&O.

compartments, develop additional fire scenarios such that ~Additional fire modeling analysis for the rooms and
specific targets are determined based on the location of each ~scenarios identified has been performed and is
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[F&O

source was characterized. The evaluation and results are
documented in the fire scenario report and the FRANC
model. However, the analysis does not appear to always
differentiate between targets (e.g., cables in different cable
trays). For a number of the top 10 scenarios (i.e., full zone
burn-out scenarios), it appears all fires damage all
equipment and all cables in all trays (without specific
knowledge of where each of the targets are located, for
example, in the trays). Basically, the process for developing
detailed scenarios for all significant fire compartments has
not been completed in the FPRA for CDF and LERF. For
example, see scenarios in 096, 019 and 020 (base case
CDF scenarios). (This F&O originated from SR FSS-A5)
it appears that the application of severity factors is
inconsistent between the FRANC model and those listed in
Appendix A of the Fire Scenario Report (0493060006.004).
In the FRANC model, severity factor is only used for
transient fires and as the split fraction between severe and
non-severe MCC fires. For transient fires, it appears that the
severity factor is used in the sense of a location factor
associated with the placement of the transient fuel. In
Appendix A of the fire scenario report, severity factor is also
used for oil fire, pump fire, and electrical cabinet fire, in
addition to transient fires and MOO fires. Further, the values
of the severity factor used in the FRANC model and
Appendix A of the fire scenario report do not match. The
bases for neither were documented for each individual
scenario. Also, the severity factor values used for the oil
and pump fires do not appear to be consistent with the
tabulated values given in Table 5-1 of the fire scenario
report. It appears that severity factors or non-suppression
factors can be applied to many more detailed scenarios in
the FRANC model to make the estimate of the detailed
scenario risk more realistic. In addition, the scenario ignition.
frequencies listed in Appendix A do not appear to be
consistent with those used in the FRANC model. (This F&O
originriiatdarotRedSC4
..
.........

4-9

4-10

I

The
HRR
used for
fire which
modeling
of the zone lower
of influence
based
on motor
fires,
is substantially
than theis
NUREG/CR-6850 recommended HRR of 317 kW. As a
result, the use of severity factor could potentially be double
counting the lowered HRR for transient fires (note that even
when the severity factor is used as the location/placement
factor for transient fires, it is dependent on the HRR in terms
of the zone of influence), if the severity factor development
is based on the NUREG/CR-6850 HRR for transient fires.
The severity factor for transient fires discussed in Section
8.4 of the fire scenario report (0493060006.004) does not
provide sufficient justification for a generic transient fire
[severity factor. In addition, the severity factor derived from
an analysis of the number of fire events includes non-

II

SR

FSS-C4
FSS-G1

IBasis and Recommendation

IDisposition in Fire PRA update
target (e.g., affected tray) relative to the ignition sources in the documented in Fire Scenario Report
room.
0493060006.004.

This appears to be a systematic issue. However, this may also
be just a configuration control and/or documentation issue.
Severity factor should be applied to all applicable scenarios to
derive realistic result. Reconcile the differences between the
FRANC model and the fire scenario report. Apply the severity
factor or non-suppression factor to all applicable scenarios in a
manner consistent with the methodology and data discussed
in the fire scenario report.

____from_______SR_____Fss_______c4)_____

FSS-C4
FSS-D3
FSS-D5
FSS-E2
FSS-G1

This F&O has been closed.
Appendix A to Fire Scenario Report
0493060006.004 has been updated to reconcile
inconsistent use of severity factors between the Fire
Scenario Report and the FRANC model. Appendix
H has been added to the Fire Scenario Report to
document basis for ignition frequencies.

_______________

This F&O has been closed.
Severity factor is used extensively in the Fire PRA. Use the
NUREG/CR-6850 HRR for transient fires, or develop an
Subsequent to the 2010 peer review, transient fire
accepted industry HRR approach (presently being discussed
modeling in Fire Scenario Report 0493060006.004
by EPRI). Develop transient fire severity factors based on the has been revised to include consideration of a
317kW fire HRR, and the severity factor eliminated.
likely HRR and location of overhead cables or location of
Therefore the 1st part of this F&O is closed.
equipment. For example, if cable is 7 feet overhead, the
severity factor would be based on the minimum HRR that
In lieu of using a severity factor that is independent
would damage the cable at that distance. Additionally, the
of other factors, and that bounds plant specific
growth time can be used in determining non-suppression time conditions, a panel split fraction was used, which is
considered an unreviewed analysis method,
for generic cases, based on the latest FAQ 52. Finally, it is
recommended that the current conditional probabilities in 7.1.2 therefore, the issue is still open. This F&O is
table for electrical cabinets should not be used in the FPRA.
superseded by F&O 10-3 from the focused peer
review.
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The location/severity factor applied should have already
accounted for the probability that the target is located within
the impact area around the transient fuel and an ignition
source is located within an area in the vicinity to ignite the
transient fuel. Revise Section 8.1 and do not apply separate
location factors for transient fuel and ignition source
simultaneously in any fire scenario.

This F&O has been closed.
Transient fire modeling and section 8.1 to Fire
Scenario Report 0493060006.004 has been revised
to remove the separate transient fire location
factors, and the approach is now consistent with
industry approved methods.

suppression results, and would therefore not be
independent of any non-suppression probabilities applied
later. FSS-C4 requires severity factors to be independent of
other factors. It is noted, however, that the implementation
of the severity factor in the PTN FRANC model did not
involve the application of both severity factor and nonsuppression factor in the same scenario. Fire severity factor
as discussed in Section 7.1.2 for low voltage electrical
cabinets is not developed or applied consistently with the
NUREGICR-6850 methods. This is developed from a
supplemental report (ERIN report, Supplemental Fire PRA
Methods). Additionally, fire propagation outside of the
electrical cabinets is also dependent on the nonsuppression probability. Therefore, some dependency
exists in this data if used in conjunction with a nonsuppression factor. The numbers listed in 7.1.2 for electrical
cabinets were derived using the total number of cabinet
fires in the denominator, rather than the number of fires of
the specific panel type. Due to this incorrect derivation of
the conditional probabilities for fire propagation outside of
the cabinets, the conditional probabilities thus developed
(and applied in the FRANC model for low voltage cabinets)
could potentially be low by an order of magnitude (nonconservative). For both the transient fires and low voltage
cabinet fires, the severity factors are basically developed
using fire events data from the EPRI report. Given the fire
data duration and damage is a result of multiple factors
(growth, suppression, severity, location, etc.), and given the
fire data often dces not have sufficient information to make
a reasonable determination of either the fire size or whether
a fire propagated outside the cabinet, the peer review team
determined that the use of fire events data for developing
the above severity factors is not appropriate.
(This F&O originated from SR FSS-C4)
4-11

The argument in Section 8.1 of the fire scenario report
about the application of the probability of an ignition source
being located within an area around the target may not be
correct. This is because the application of a location factor
for the transient fuel to the fire ignition frequency has
already accounted for the probability of the target being
within the influence zone of a fire. As such, ignition is a
given condition. With the apportioned frequency, the target
must be located within the impact area around the transient
fuel and an ignition source must be located within an area in:
the vicinity to ignite the transient fuel. (This F&O originated

from SR FSS-C4)
4-12

Except forhas
the been
MCR performed
fire scenarios,
no scenario-specific
fire
modeling
to provide
a mean value of,
and statistical representation of, the uncertainty intervals for
the parameters used for modeling the compartments with
significant fire risk contributions. Therefore, for

FSS-C4
FSS-D3
FSS-D5
FSS-G1
FSS-H6

___________________________

FSS-E3
FSS-H9
UNC-A2

alues and uncertainty intervals for the parameters used:
eling the significant fire scenarios have not been
d. Consider developing mean values and uncertainty
sfor the parameters used for modeling the significant
narios.
I

This F&O has been closed.
Parametric uncertainty analysis has been performed
for Unit 4 (to be performed on Unit 3 using same
methodology)
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compartments other than MCR, only the results of
conservative, generic fire modeling developed in the
Generic Fire Modeling Treatments report were applied to
the analysis of fire scenarios. (This F&O originated from SR
......

__ _FSS-E3)
_

4-13

4-14

4-15

_______in

4-17

.

._

Uncertainties associated with cases where cable routing
FSS-E4
has been assumed (e.g., the EXCLUDEDEVENTS table
FSS-H9
has assumed that certain cables are not routed through
UNC-A2
selected areas based on walkdown or engineering
judgment) have not been investigated with a documented
basis. (This F&O originated from SR FSS-E4)
The Hot Gas Layer and Multi-Compartment Analysis report
FSS-G3
(H0493060006.006, Revision 0) performed a screening
FSS-G6
evaluation of the need for hot gas layer and multicompartment analysis, and identified scenarios/zones that
warrant further evaluations. No detailed multi-compartment
analysis is completed (still in progress) in this report, and no
discussion on multi-compartment fire scenarios' risk
contribution is provided. (This F&O originated from SR FSSG6)
Treatment for transient fire damage to targets is measured "FSS-D6
from the compartment floor rather than the height of the
FSS-GI
transient fuel package that is typically considered. PTN FSS
FSS-H6
report section 8.2 states, "Cable trays (or the lowest tray
within a stack of trays) that were at least 5.8' off the floor
were considered beyond the zone of influence of the
transient fire for nonqualified cables." This apparently was
based on the lowered HRR values (See F&O 3-10) used for
the transient fires, as well as the transient fire being located
at the floor. This may result in the reperformance of
transient fire walkdown if the transient fire HRR values need
to be updated. Discussion with FP&L following the onsite
review provided some basis for the damage height
(indicating that transient fires above the floor will have an
overall lower average surface HRR). However, the
supplemental discussion was still considered inconsistent
with past events and existing guidance on analysis of
transient fires. (This F&O originated from SR FSS-H6)

_

__

_

__

_

__

_

_

__

_

__

_

_

The required uncertainty has not been evaluated?/ performed. This F&O has been closed.
Consider investigating the uncertainties associated with cases Cable with previously unknown routing which are
*with assumed cable routing.
credited in the FPRA have been traced via RFI0279.

Multi-compartment fire scenarios' risk significance is not yet
evaluated. Complete the detailed multi-compartment analysis
and add the discussion on multi-compartment fire scenarios'
risk contribution.

This F&o has been closed.
This F&O concerned completion of the MCA. MCA
analysis was completed

Significant modeling issues resulting in many transient fire
This F&O has been closed.
scenarios being screened during detailed scenario analysis.
Treatment for transient fire damage to targets is
The results of the FPRA are therefore potentially nonmeasured from the compartment floor rather than
conservative for the analyzed detailed scenarios. Transient fire the height of the transient fuel package that is
evaluations conducted as described in the Fire Scenario
typically considered. Discussion with FP&L during
Report result in screening fire damage to targets that are
the review provided some basis for the damage
located > 5.8' above the floor which is believed to be nonheight (indicating that transient fires above the floor
conservative for developed fires involving ordinary
will have an overall lower average surface HRR).
combustible fuel packages such as a trash can or trash bag. In However, the supplemental discussion was still
response to this concern it was pointed out that the thermal
considered inconsistent with past events and
plume component relies on empirical relationships between
existing guidance on analysis of transient fires, and
the source strength and the distance between the virtual origin could lead to non-conservative estimates of
of the fire and the target. The fire plume begins to entrain air at transient fire damage to targets. This F&O is
the lowest point of burning, which defines the base of the fire; superseded by new F&O 10-6 from the focused
normally at the floor. However this argument ignores the
peer review.
potential that a fire could begin burning at the top of a fuel
package thus elevating its base. At a minimum, during the
initial period of burning, damage temperatures generated by
the fire would likewise be elevated. Over time the base of the
fire may change due to collapse of the fuel package or burning
away of the fuel, however the empirical model presented did
not develop these ideas as a reason for assuming that the
base of the fire is at the floor for its entire duration. The
transient fires should be considered to be above the floor level

the analysis.

Per Summary report, Task 9 is fulfilled with the NISYS SSD
CF-B1 "Incomplete
evaluation and document for circuit failure. The
database, "PTN NFPA 805 Database.mdb". This database :1NISYS
DB can include identification of when spurious
has been significantly expanded for the NFPA 805 tasks. A
operation may occur, but does not provide the circuit analysis
sample circuit analysis worksheet (e.g., for component
:or circuit failure probability analysis needed to support the
____20ASB/G3)
has signatures at the bottom, which were not
iFPRA. Provide a documented basis, and detailed circuit

This F&O has been resolved.
Circuit failure probability was considered for high
risk scenarios and only in cases where doing so
would result in a reduction in total risk. Additional

details with respect to circuit configuration and
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F&O

4-19

4-23

IDiscussion
populated yet. The NISYS circuit analysis is an Appendix R
type circuit analysis and does not identify the circuit failure
modes and address likelihood of failure. Failures of the
required cables identified are assumed to have a probability
of 1.0 unless specifically modified in the ALTEREDEVENTS
table of the FRANC model. The treatment of the circuit
analysis seems to be bounding (i.e., the likelihood was not
part of the analysis). Although Appendix 0 of the fire
scenario report states the bases for the altered FRANC
event probabilities, it seems that there is no linking between
the altered probabilities and the circuit analysis package.
The majority of the altered events are based on operator
manual actions while some based on the simple spurious
actuation probabilities from NUREG/CR-6850, which were
based on specific evaluation (with no basis provided in the
FRANC database), but do not directly linked to any specific
circuit analysis worksheet. Since the "basis" column of the
Altered event table in the FSS report does not appear to
include sufficient documentation to allow review/peer review
of the results and the NISYS database does not include the
analysis, the analysis (not the results) has not been
documented. The evaluation and documentation of the
review of the fire-induced circuit failure modes and the
assignment of the appropriate industry-wide generic values
to their conditional failure probabilities for risk-significant
contributors based on the specific circuit configuration under:
consideration should be included in the circuit failure report
for Tasks 9 and 10. (This F&O originated from SR CF-B1)
The new fire-specific safe shutdown actions identified and
incorporated into the PTN Fire PRA have not been defined
(even for the risk-significant actions) by specifying (a)
accident sequence specific timing of cues, and time window,=
for successful completion (b) accident sequence specific
procedural guidance (e.g., AOPs, and EOPs) (c) the
availability of cues and other indications for detection and
evaluation errors (d) the specific high level tasks (e.g., train
level) required to achieve the goal of the response, or the
complexity of the response. (This F&O originated from SR
HR-F2)

were not evaluated for the new, risk significant fire-related
sfe shutdown actions. PTN FPRA HRA report Tables A-i
ad A-2 include evaluation of the time available to complete
Te
time However,
available the
andpoint
time in
required
complete
actions
ations.
time attowhich
operators
are
epected to receive relevant indications are not evaluated.
(Tis F&O originated from SR HR-G4)

SR

Basis and Recommendation
.......
analysis for any spurious operation probability used in the
FPRA per Tasks 9
and 10 of NUREG/CR-6850 (or equivalent).

Disposition in Fire PRA UPdate .....
raceway type have been added to the altered events
table.

HRA-B2
HRA-B3
HR-F2

Risk significant human actions should be defined in
This F&O has been closed.
accordance with SR HR-F2. Identify the risk-significant new
The HRA for the fire PRA is still based on
fire-specific safe shutdown actions and define these actions in application of screening values using the
accordance with SR HR-F2 and HRA-B3.
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
superseded by new F&O 7-6 from the focused peer
review.

HRA-C1
HR-G5
SF-A5

Systematic issue. The evaluation of the time available and
lime required to complete the risk-significant actions is
required. Evaluate time available to complete the risksignificant fire-related safe shutdown actions.

This F&O has been closed.
The HRA for the fire PRA is still based on
application of screening values using the
ALTEREIDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPAB05 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
superseded by new F&O 7-6 from the focused peer
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IF&O

IDiscussion

4-24

Itappears that the reasonableness of risk-significant, postinitiator HEPs relative to each other was not yet reviewed in
the scenario context, plant history, procedures, operational
practices, and experience. (This F&O originated from SR
HR-G6)

SR
FQ-C1

The reasonableness of risk-significant, post-initiator HEPs
relative to each other should be reviewed and checked in the
scenario context, plant history, procedures, operational
practices, and experience. Review the reasonableness of risksignificant, post-initiator HEPs relative to each other in the
scenario context, plant history, procedures, operational
practices, and experience,

Uncertainty characterization of the HEPs developed for the
Fire PRA was not provided.
(This F&O originated from SR HR-G8)

5-3

Based on a review of the Turkey Point FPRA Component
ES-D1
and Cable Selection Report 049306006.001 Rev. 1, the
PRM-B3
documentation is sufficient to support the supporting
PRM-B4
requirements. The documentation issues identified in the
F&Os generally include suggestions to clarify information in
the calculation to accurately reflect the process followed in
the PRA. ES-D1-01 concerns a finding related to the MSO
attachment. This attachment needs to be updated to clearly
document how each MSO was addressed in the model in
accordance with the actions from the MSO expert panel.
Another example: scenario 45 involving (diesel overload)
has a note to complete the on-going evaluation; scenario 34
(loss of SG inventory) has a note to verify total flow rates;
ensure adequate Fire PRA documentation. Another
example is scenario 7, 'Normal letdown fails to isolate and
inventory is lost to the pressurizer relief tank (PRT)', which
has an open action to revisit PRA model structure for
letdown isolation. The FPRA documentation doesn't discuss:
the disposition for this scenario and the FPRA doesn't
model it. (This F&O originated from SR ES-D1) ..
.
...
..
ure Point FPRA Human Failure Evaluation Report

F I

HRA-C1
HR-G6
QU-C1

4-25

5-

IBasis and Recommendation

HRA-C1
HR-G8
QU-E4
UNC-A1

ES-A2

IDisposition in Fire PRA update
review.
This F&O has been closed.

The HRA for the fire PRA is still based on
application of screening values using the
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
superseded by new F&O 7-6 from the focused peer
review.
HEP uncertainty characterization is needed for the evaluation This F&O has been closed.
of uncertainty in the overall risk results. Develop uncertainty
Draft parametric uncertainty analysis for an earlier
characterization of the HEPs used in the Fire PRA (especially version of the model was provided. This includes
for those risk-significant HFEs).
application of uncertainty bounds for the screening
HEPs applied through altered events. There is also
a brief discussion of sources of model uncertainty in
Appendix 0 of the TURKEY POINT NUCLEAR
PLANT FPRA SUMMARY REPORT NUREG/CR6850 TASK 16 (0493060006.005). The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant H.FEs is
superseded by new F&O 7-6 from the focused peer
review.
The report identifies multiple cases with confirm or
This F&O has been closed.
investigation required. Some of the resolutions were
Additional MSO Expert Panel sessions were
documented as addressed, but there some cases with no
conducted and are documented in the Expert Panel
documentation of resolution or justification can be found. The for Addressing Multiple Spurious Operations Report
PRA documentation does not clearly show the resolution of
(0027-0003-003-001, Revision 1). The document
the MSO items as required by the standard. This is considered now includes a description of how the MSO impact
a documentation concern because the resolution of these
is incorporated in the model. In addition, PTN PSA
items can be found in the PRA model. Suggestion to update
Model Update Calculation, PTN-BFJR-00-001,
Appendix A with a clear resolution of all MSO identified open
Revision 9 specifically references those changes
items. Provide documentation on open items from the MSO
that are related to an MSO scenario. This is
expert panel. Include modeling in the FPRA of any known
considered sufficient to disposition this F&O.
scenarios that are found to be an issue.

..

______________________
..........

Any alarm procedure that does not require alternate

1 This

F&O has been closed.
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IF&O

_
5-11

IDiscussion
SR
performed to identify instrumentation that should be
HRA-A3
explicitly modeled in the EPRA, including "Identify any
HRA-B4
alarms or indications that would lead operators to take
immediate control actions without further verification."
Appendix C of the same report, page 0-3 has a section
asking which annunciator tiles cause an operator to take
immediate action. The response is 'Operators will confirm
the signal with an alternate indicator before taking any
action." This answer is not specific, and may not always be
procedurally correct. In a typical NPP, each annunciator
sends the operators to some alarm response procedure.
The alarm response procedure will typically require
confirmation using an alternate indicator; however, this is
not always the case. (ThisF&O originated from SR ES-A2) .......
Review of Turkey Point NISYS NFPA 805 Compliance
ES-B1
Assessment Database within the Cable Routing and
Respective Equipment table, it was noticed that the
Spurious ESFAS signal 'Spurious/ESFASILackslAnalysis'
have total of 56 respective components impacted. Unit 3
Train A SI signal from the Control Room
"3MRASII3CO613QR43/006" have total of 29 respective
components impacted, Unit 3 Train B SI signal from the
Control Room "3MRBSI/3CO613QR45/006" have total of 28
respective components impacted, Unit 4 also have similar
components impacted. The concern is the potential
mnismatch between FPRA and the SSA component lists.

_____(This

5-13

Basis and Recommendation
or assessed for equipment to be added to the FPRA
component list. There does not appear to be an extensive
review of these alarm response procedures for either
identification of instrumentation failures leading to a trip or
causing an operator to shutdown plant equipment. Review
alarm response procedures to address this issue and
document appropriately. This aligns with the guidance in
section 2.5.5 of NUREG/CR-6850.

Disposition in Fire PRA update
the potential for undesired operator actions as a
result of a single instrument failure. However, since
generic evaluations performed by the Pressurized
Water Reactor Owners Group has addressed this
issue for actions based on the EOPs, and the fact
that the Turkey Point annunciator response
procedures do not include immediate operator
actions that have been problematic in other
evaluations, this is not expected to be a significant
issue for the PTN fire PRA. However, suggestion
level F&O 7-5 from the focused peer review was
generated to document the need to perform a
systematic review to meet Capability Category II for
.....
.
.
... this SR. F&O 5-5 is superseded by this new F&O.
The deviation between the ESFAS components actuation and This F&O has been resolved.
Control Room SI components actuation should be disposition The circuit analysis process used for the project has
and reconcile, to ensure Fire Safe Shutdown / Appendix R
been confirmed to be consistent with the latest
equipment are appropriately credited in the Fire PRA.
industry guidance (NEI 00-01). In addition, the
Reconcile the FPRA component list with the SSA component asymmetry was discussed with plant staff and
list for equipment impacted by an SI signal
confirmed to be reflective of the actual plant design
and configuration.

F&O originated from SR ES-B1)

Turkey Point FPRA Summary Report NUREG/CR-6850
iTask 16 Report No. 049306006.005 Rev. 1 Tables A-i, A-2,
B-i and B-2 documented the Units 3 & 4 Fire PRA
qluantification Results for both CDF and LERF for all fire
scenarios that were quantified. Scenario 096-A was
randomly picked review for both Units 3 &4. The
CDF/LERF results are consistent between the Summary
Report and Zone Scenarios in database files, Unit 3 ODE
"PTNFIRE W LEREMHESF.mdb", Unit 3 LERF
"PTNFIRE WLERFMHESF.mdb", Unit 4 ODE
"U4PTNFIREWLEREMHESF.mdb", and Unit 4 LERF
U4PTNFIREWLERFMHESF.mdb". However, reviewing
the Altered Events table in each database files shows
inconsistent basic events impacted between Unit 3 and 4.
Unit 3 have no basic event impacted, while Unit 4 have 9

_____________________
FQ-A3

It appears that there is inconsistent basic event mapping
between the database files. A sensitivity run was performed by
copying the U4 events to the U3 tables, and re-evaluated U3
ODF. The results are the top scenario in 96 dropped from
4.5E-05 to 1E-06. Based on this, the error appears to be
significant. Need to ensure that the altered events table is
correctly developed for both U3 and U4 for the ODF and LERF
quantification,

bascsvetslite.vThsntsorgiatdirosSte-Ad.___(This_______F&O____originated__________

5-16

Review
of PTN Tasks 8 and 11 Report 0493060006.004,
Rev. 1. Page
23, Section 7.5.2, states "no hydrogen fires
other than turbine/generator have been postulated. The
basis appears to be that they use excess flow check valves
to limit H2 release. Question was asked during the review,
the response said "The small quantify of hydrogen
,downstream of the check valves and its potential leakage

EQ-A3
ESS-A1

{The
discussion
between
thefire.
two Incorrect
reports are
inconsistentthe fire
{regarding
to misc
hydrogen
apportioning
{frequency and define appropriate fire scenarios could have
Isignificant impact to the ODE and LERE results. Address
IMiscellaneous H2 fires in the EPRA, identifying other
compartments containing hydrogen piping.

This F&O has been resolved.
The identified data differences were reviewed and
confirmed to be reflective of the design and layout of
the units. Additional comparison of the quantification
results between the two units was also performed to
ensure that any significant differences in results are
consistent with the actual unit differences. Various
asymmetries in the plant layout were identified.

_from________R___FQ______3)_
:This E&O has been closed.
The incorporation of analysis for Hydrogen fire
scenarios for Fire Compartments 45, 55, 82, and 87
was still in progress. This F&O is superseded by
new F&O 10-2 from the focused peer review.
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IF&O

Discussion
Ij
willresult in small accumulations of hydrogen and are
unlikely to result in combustible concentrations of hydrogen
in any area of the plant". However, further review of PTN
NFPA 805 Fire Ignition Frequency Report PTN-PSA-7.01,
Rev. 2, Fire Compartment Ignition Source Data Sheet
(ISDS) for compartment
082 "Unit 4 Auxiliary Transformer Area" indicate that BIN 19
-Misc.

6-1

6-3

6-4

SR

[Basis and Recommendation

[Disposition in Fire PRA update

Hydrogen Fires was identified in this area. For

example, H2 feed to the VCT should be looked at. (This
F&O originated from SR FSS-Al)
No documentation is provided of a comprehensive review of
fire impacts to plant equipment for unique initiating events.
The MSO list includes combinations of spurious operation
components. However, this review does not include
consideration of combinations of fire-induced failures that
can lead to an initiating event. Additionally, there did not
appear to be a review of screened initiating events from the
internal events PRA, other than ISLOCA pathways. (This
F&O originated from SR ES-A3)
For the FPRA, no accident sequences were identified
beyond those modeled by the internal events PRA. The
FPRA accident sequence accident progression, success
criteria and timing are therefore based on the internal
events PRA. Consideration should be given, however, to
success criteria and timing specific to the FPRA. For
example, no evaluation is made of the timing associated
with RWST draindown. Also, RWST draindown may require
sump recirculation, which is not presently represented in the
non-LOCA transient event tree accident sequences. This
step has not been performed and finding is made to include
such considerations in the FPRA development and
documentation. Also, when any new FPRA initiating events
are identified as part of resolving ES F&Os, consideration
will need to be made of the accident sequence accident
progression and timing associated with any new accident
sequences. (This F&O originated from SR PRM-B7)
No FPRA modeling appears to have been made to address
the actions directed by the fire safe shutdown procedures
that deviate from the actions directed by the EOPs. (This
F&O originated from SR PRM-B6)

_______which

ES•-A3
ES-A4
ES-D1
PRM-B3
PRM-B4

Systemic issue Perform a review of fire scenario equipment
impacts to identify fire-specific initiating events. Examine
groups components that can be disabled by a single fire and
include the potential for a single spurious event. Examine
these equipment impacts in terms of plant response, timing,
success criteria, and the effects on the operability and
performance of operators and mitigating systems. For each
scenario, identify a new fire-specific initiating event if no
existing initiating event bounds or adequately represents the
e=quipment impacts.

AS-Al
AS-Al10
AS-A4
AS-A5
HRA-A1
HRA-A2
HR-El
HR-E2
PRM-B5
PRM-B6

Step not performed. Potentially significant impact on FPRA
accident sequences and results. Modeling of the following
procedural responses to a fire may be needed: 1) equipment
is disabled to preclude spurious actuations; 2) human actions
to isolate unprotected equipment; 3) human actions to
manually operate protected equipment.
Some of the above human actions could also induce new
sequences not traditionally covered in the Internal Events
PRA. New sequences to account for these effects may also
need to be incorporated into the Fire PRA Model.

This F&O has been closed.
The potential for multiple equipment impacts
resulting in a more severe event than the individual
impacts is addressed in the modeling. For example,
if a single fire could cause spurious operation of
multiple valves that would individually result in a
small-small LOCA, these are treated as a small
LOCA. However, there is still additional
dlocumentation is documented in suggestion level
F&O 8-4 from the focused peer review which
,~supersedes this F&O.
AS-Al
Required step not performed. Perform a review of FPRA
This F&O has been closed.
AS-A9
scenarios to ensure that the existing event tree structures
Subsequent to the 2010 peer review the updated
LE-Al
accurately model the specific FPRA initiating events, including LERF model has been completed and is
LE-A2
*considerations of timing, plant response, and human
dJocumented in FPL Calculation PTN-BJFR-99-010,
PRM-B14 interactions.
Revision 1. However, there is still a need to address
PRM-B15
fire-specific impacts on the accident progression
PRM-B5
sequences. This is superseded by F&O 7-3 from the
PRM-B7
focused peer review.

This F&O has been closed.
The HRA for the fire PRA is still based on
application of screening values using the
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
consider fire-specific impacts on accident
sequences and success criteria and to provide
appropriate levels of documentation for screening
values retained and detailed HEP development for
significant HFEs is documented in new F&O 8-1

supersedes this F&O.
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6-9

6-10

6-11

6-12

jDiscussion
IThe parametric uncertainty analysis as discussed in QU-E3
~(estimate of uncertainty intervals, etc.) is not performed.
Also, the "state-of- knowledge" correlation between firespecific event probabilities (e.g., suppression system
lunavailabilities, fire ignition frequencies, hot short
conditional probabilities, etc.) hasn't yet been applied. (This
F&O originated from SR QU-A3)
The altered events table in the FSS report includes several
instances where a single basic event combines a hot short
spurious operation likelihood with an HEP to recover the
spurious operation. For example, ORZR30455C represents
a combination of spurious opening of a PORV and operator
human error probability to close the PORV. Supporting
requirement EQ-Al addresses the need to translate specific:
failure modes into basic events. Embedding an HEP with a
spurious operation likelihood bypasses this requirement,
and this approach is not consistent with the level of detail
modeled elsewhere in the PRA. Also, the approach
prevents the ability to address the state of knowiedge
correlation. (This F&O originated from SR EQ-Al)
The FPRA models through the Altered events table several
0.1 values for recovery actions that are not in the safe
shutdown analysis and are not in the fire safe shutdown
procedures. There are about 198 unique instances of such
recovery actions. For example, event AHFPTRNAMAN, in
area 63, is not included in operations procedure 0-ONOP016.10. This human interaction modeling doesn't reflect the
as built as operated plant, and no evaluation of feasibility is
documented for these actions. Discussions with the FPRA
development team indicated that the post-fire operating
procedures will be updated to incorporate the new recovery
actions and feasibility will be evaluated at that time. The
FPRA will need to be updated, as necessary to reflect the
outcome of feasibility evaluations. (This F&O originated
from SR HR-El)
Based on a review of the FPRA HRA Report, no talkthroughs or reviews appear to have been made with plant
operations and training personnel of procedures and
sequences of events to confirm that interpretation of the
procedures by FPRA developers is consistent with plant
observations and training. The report indicates that a
simulator review was performed to identify instrumentation
that should be explicitly modeled in the fire PRA as
generally required to shutdown the plant or to perform
credited operator actions, and a review agenda is provided
in Appendix C, but no documentation of such a review is
____provided.

6-13

III_

(This F&O originated from SR HR-E3)

SR
FQ-A4
QU-A3

IBasis and Recommendation
Step not performed. Perform the FPRA uncertainty analysis,
including estimates of uncertainty bounds, per the
requirements of QU-A and QU-E.
When performing parametric uncertainty calculations, ensure
uncertainty intervals for event probabilities utilized by the
FPRA are correlated when significant.

Disposition in Fire PRA update
This F&O has been resolved.,
Parametric uncertainty has been performed for CDF
and LERF for each unit's FPRA.

FO-A1
FQ-A4
H-RA-El
HR-Il
HR-12
QU-A3

This approach is not consistent with the level of detail modeled
elsewhere in the PRA. Translate specific failure modes into
basic events and avoid combining disparate failure modes into
combined basic events,

This F&o has been resolved.
The methodology and the analysis has been
updated to eliminate the use of this approach. The
use of altered events for spurious probability is used
only as required and a singular value.

HRA-A1
HRA-A2
HRA-C1
HRA-D2
HRA-E1
HR-El
HR-H-2
HR-Il
HR-12

The operator recovery actions were based on proposed new
procedures instead of the existing ones, don't reflect the as
built as operated plant and are not confirmed to be feasible.
Ensure that all FPRA human failure events reflect the as-built,
as-operated plant, and that they are proceduralized. Verify all
credited actions, including those modeled in the HRA and
those included in the altered events report, are included in the
plant operational procedures.

This F&O has been closed.
The HRA for the fire PRA is still based on
application of screening values using the
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
documented in new F&O 7-6 from the focused peer
review which supersedes this F&O.

HRA-A1
HRA-A4
HRA-E1
HR-E3
HR-Il
HR-12

Step not performed Perform talk-throughs or reviews of
procedures and sequences of events with plant operations
and training personnel to confirm that interpretation of the
procedures is consistent with plant observations and training.

This F&O has been closed.
The HRA for the fire PRA is still based on
application of screening values using the
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
documented in new F&O 7-6 from the focused peer

_____

_______________________review

which supersedes this F&O.

No simulator observations or talk-throughs with operators

HRA-A4

Step not performed Perform simulator observations or talk-

This F&O has been closed.

been performed to confirm the response models for

HRA-El

throughs_ with operators
_
to confirm
_
the response
_
models
__have
for
fire scenarios modeled.

The HRA for the fire PRA is still based on
application of screening values using

Ifire scenarios modeled. (This F&O originated from SR HR-

HR-E4

the
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6-15

jDiscussion
E4)

The documentation of credited recoveries in the altered
events table in many instances is vague (e.g ., "Manual
action to restore bus," and "failure probability of new inside
control room HEP, required in less than 60 minutes (3AA,
DC 205)"). The effort to evaluate these actions for inclusion
in the SSA and feasibility would be facilitated by more
detailed descriptions of the actions. PTN system model
changes in the fire PRA models are summarized in Tables
D-i, D-2 and 0-3 of the Component and Cable Selection
Report 0493060006.001, Revision 1. However, no
additional documentation of the changes is provided.
Requirements under SY-A and SY-B are not met. Repair of
components that are spuriously operated or fire damaged is
modeled using the altered events table of Attachment 0,
FRANC Altered Events Table, of the Fire Scenario Analysis
Report 0493060006.004, Rev 1. However, the substitution
does not include a verification that the actions are possible

or feasible. (This F&O originated from SR HRA-Ei)
6-16

The HEP dependency evaluation produced several
dependent HEPs on the order of 1E-11ito 1 E-13 (for
example, cases 62, 93, 110 and 96). NUREG-1792, "Good
Practices for Implementing Human Reliability Analysis,"
recommends that the total combined probability of all the
HFEs in the same accident sequence/cut set should not be
less than a justified value. NUREG-i792 suggests that the
value not be below ~1E-5, since it is typically hard to defend
that other dependent failure modes that are not readily
anticipated cannot occur. However, some industry PRAs
are using a floor value of -i1E-06. (This F&O originated from

SR HRA-Ci)
6-20

II

SR
HR-I1
HR-12

HRA-E1
HR-lI1
HR-12
PRM-B9

Systematic Issue Perform analyses to verify operator
recoveries and repairs credited in the Altered events Table in
Appendix 0 are feasible, prior to crediting any recovery via
manual operation of the equipment.

IDisposition in Fire PRA update
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
documented in new F&O 7-6 from the focused peer
review which supersedes this F&O.
This F&O has been closed.
The HRA for the fire PRA is still based on
application of screening values using the
ALTEREDEVENTS table in FRANC. This approach
is to be maintained for the model used in the NFPA805 License Amendment Request. The need to
complete the Fire PRA HRA in a manner similar to
the internal events HRA with appropriate levels of
documentation for screening values retained and
detailed HEP development for significant HFEs is
documented in new F&O 7-6 from the focused peer
review which supersedes this F&O.

_____

FQ-Ci
HRA-C1
QU-C2

Unreasonably low values assigned to dependent HEP
This F&O has been closed.
combinations. Assign a floor for dependent HEP combinations The issues raised in this F&O are based on good
using a justified minimum value,
practices from NUREG-i1792 which is not directly
referenced in the ASME/ANS PRA Standard. As the
basis for any SR. The practice being employed by
FPL for the PTN fire PRA is consistent with that
observed in recent internal events peer reviews
using the HRA calculator. While there are still
dependency issues to be addressed as documented
in F&O 7-8 from the focused peer review, this F&O
is considered to represent reviewer opinion and not

with the requirements of the standard.

________________________________compliance

The parametric uncertainty associated with conditional
CF-A2
Step not performed. Develop uncertainty intervals for applied This F&O has been resolved.,
icorprautfiued poaiinoth model
eae (Thsvalorgiatedad fr o SRicud N-2
romaiiteo hr
he nth
oelaandmeRFfrich
uncetinty'hs FenperA. mdfoD
circuitrailraed poaiin
tites arde.
noThi
evalu giated
an
fr o
N-A
robbltisad
o hr
nldSteRnh
odlaamdEtFfri uneraihnity'hs benPeRfomdfo.
___CF-A2)_____I_______________

7-i

IBasis and Recommendation

A review of the quantification results for selected
compartments involving fire-induced safety injection
actuation and fire-induced opening of atmospheric dump
valves was performed to verify that the modeling was
consistent with the internal events PRA treatment of similar
initiating events. This review revealed that duplicate cutsets

were being introduced by the manner in which the new logic

_____

PRM-A3
PRM-A4
PRM-B5
PRM-B9

______verifY

The method in which the fire-induced spurious safety injection
actuation and spurious opening of atmospheric dump valve
initiating events were linked into the fault tree produces
conservative results that could impact the determination of
significant contributors to fire-induced risk. Review the
quantification results for the fire-induced initiating events to

that the results are consistent with the comparable

This F&O has been resolved.
A review of the model was performed and revision
made to address and resolve the issue identified in
the F&O. Additional reviews were performed as part
of the overall results and outset reviews and no
additional instances were identified.
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IDiscussion
for capturing the fire-induced initiating events was linked
into the fault tree. For example, a review of cutsets for zone
098-A showed that the top two cutsets were identical except
that one used a version of the HFE for alignment of bleed
and feed based on reactor trip occurring with SG low level
and the other used a version of the HFE based on timing
associated with trip with nominal SG level. Similar issues
were identified in the cutsets for zone 091-ETL.
As noted in the 2010 peer review in F&O 1-4, there are also
inconsistencies in modeling of the fire-induced small LOCA
when compared to the internal events small LOCA initiating
event. PTN explains that this was due to circular logic
issues, and a sensitivity case shows this to be a nonsignificant issue. However, it is not clear that the circular
logic issue could not be resolved and that all potential
impacts of the modeling approach taken are understood.
(This F&O originated from SR PRM-A3)
The current model uses the LERF model for the PTN
revision 9 model (PTN-BJFR-99-010, Rev. 1) and maps
appropriate equipment impacts into the system models
used to model LERF. No new accident progressions beyond:
the onset of core damage were identified for the fire PRA.
However, there is no documentation that a specific review
of the accident progressions leading to LERF was
conducted to identify whether new considerations should be
addressed in the fire PRA.
In addition, effects on PDS mapping due to fire-induced
failures may not be appropriately captured. For example,
RWST diversion of the RWST to the containment sump is
modeled as a failure of HHSI which would normally go to a
dry containment PDS. However, the actual PDS should be
one for wet containment. While this is a late containment
failure concern rather than a concern for LERF, there may
be similar fire-induced failures that could affect the mapping
of LERF accident progressions.

7-3

_____

7-6

(hisF&

SR

PRM-B14

Basis and Recommendation
Disposition in Fire PRA update
internal events.
Review the mapping of the fire-induced initiating event impacts
to ensure that they are consistent with the comparable internal
e=vents initiator, that appropriate differences due to the
considerations of the fire PRA are incorporated (e.g.,
application of bounding timing for HEPs to capture uncertainty
in the sequence of fire-induced failures), or that deviations in
the modeling are documented and justified.
Review the application of the feed and bleed HFE to ensure
the appropriate timing is used during the fire quantification.
Since the MFWV pumps are assumed failed for all fire areas,
the most appropriate value may be the HEP based on timing
assuming the trip occurs with low level in the SGs.
Review treatment of any additional HEPs with event-specific
timing assumptions to ensure that the appropriate values are
used in the fire quantification.
It cannot be determined from the existing documentation that
an assessment was performed to identify new accident
progressions beyond the onset of core damage that would be
applicable to the Fire PRA that were not addressed for LERF
estimation in the Internal Events PRA. Document an
assessment to determine if there are potential fire-induced
LERF mechanisms not captured by the internal events
accident progression models. If none are identified, document
the basis of that conclusion.

oignatdFro&SOPR-Brig___nated______from_____SR___PRM-B14)_____

The new fire-specific safe shutdown actions which are
credited in the final Fire PRA will be proposed to be added
to the plant fire response procedures. These human actions
are included in the ALTEREDEVENTS table of the FRANC
model using component basic events as surrogate.
However, the safe shutdown actions modeled in the FPRA
are not currently consistent with those specified in the plant
fire response procedures, there is no documented
assessment of the cues required to initiate the actions, no
training has been provided to operators on the new firespecific actions, no operator reviews or talk-throughs of the
credited actions has been documented, and the applicable
performance shaping factors have not been considered,
including time available for the action.
...... This F&O supersedes 2010 Peer Review F&Os 1-41, 2-6,

HR-El
HR-E2
HR-E3
HR-E4
HR-H2
HR-I1
HR-12
HR-13
HRA-A2
HRA-A4
HRA-B2
HRA-B3
HRA-D2
HRA-E1
PRM-B1 1

Final post-fire safe shutdown actions have not been defined
and appropriate procedures revised to include the actions to
be credited in the Fire PRA. Complete the identification of new
fire-specific safe shutdown actions which are credited in the
final Fire PRA and evaluate and document the HEPs
consistent with processes used for internal events HEPs.
Include consideration of fire effects on the operator action,
availability of cues, availability of time to complete the action,
feasibility of the credited actions given a fire, and potential 9218 impacts for both screening values and detailed HEP
development.
Also, complete operator reviews and/or talk-throughs when the
procedure updates are completed to ensure that the
interpretation of the actions is consistent with the operator's
understanding and training.

This F&O has been resolved.
A review of the mapping of Level 1 sequences to the
plant damage states in the LERF model was
reviewed. No new accident progressions that
required modification of the LERF model were
identified.

__........

......

___________

This F&O has not been resolved.
The FPRA includes various actions that are being
included as required plant changes in the NFPA 805
LAR. The development and implementation of
related procedures has not yet been initiated as it is
part of the overall integrated process associated
with transition to an NFPA 805 license basis.
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F&O

6-4 and 6-11.
(This F&O originated from SR HRA-A2)

II

SR

IBasis and Recommendation

Finally, consider expanding the discussion of sources of model:
uncertainty related to the HRA to include consideration of the
accuracy and completeness issues noted in NUREG-6850,

2, Appendix V.

_______Volume

D~ependency between multiple altered events representing
new HFEs in the same cutset and between action
represented by the altered events and other HFEs in the
same cutset has not been assessed based on the
assumption that the dependency effects are bounded by the
application of conservative screening values. However,
there is no documented assessment to support this
assumption. There are cases where complete dependency
between events may be appropriate. For example, cutsets
4,0 - 45 in the provided Aggregate CDF aggregate.cut file
contain altered events MAVC4200A11.00E-01 and
VMAVC446O_1 .00E-02 in each cutset. The product of these
two events is therefore 1.00E-03. However, since both
e=vents involve failure to isolate the letdown line, it could be
assumed that there is complete dependence between the
e=vents since they would share a common cue.
This F&O supersedes 2010 Peer Review F&O 6-16.

7-8

____

____

8-5

This F&O originated from SR HR-H3)
Attachment U - internal Events PRA Quality (DRAFT),
document applicability of Internal Events F&Os to internal
e=vents PRA, but not to Fire PRA. There was no evidence
that the review of F&O disposition status addressed the
qluestion of whether the disposition that was taken would
adversely affect the development of the fire PRA.
This F&O is derived from 2010 Fire PRA peer review F&O
4-4.

8-3

IDisposition in Fire PRA uPdate

HR-Ht3
HR-12
HRA-D2
PRM-B11I

The dependency associated with operator actions applied
This F&O has been resolved.
using the altered events method has not been addressed.
The use of altered events as a surrogate for a
Address dependency between multiple altered events
recovery action has been significantly reduced as
representing new H-FEs and between the altered events and
noted previously. Those remaining instances are
other H-EPs in the same cutset. If detailed dependency
addressed by modifications to the recovery rule file
analysis is not performed, provide a justification supporting the lso that only a single instance of this use would exist
assumption that the values chosen for the altered events
in any cutset. This eliminates the potential for
bounds dependency effects.
multiple surrogate recovery events to appear
together in the same cutset.

_____

PRM-B2

The potential effect of internal events F&O disposition on
development of the FIRE PRA was not addressed. Review
internal events F&Os and provide documentation as to how
disposition of those F&Os may impact development of the Fire
PRA.

This F&O has been resolved.
The internal events PRA model F&Os that have not
been resolved/closed have been reviewed and
found to have no negative impact on Fire PRA
results or this application.

H-RA-B1
H-RA-B3
PRM-B5
PRM-B7

The standard requires a review of the fire-induced initiating
events accident sequences, and success criteria included in
the internal events model, to identify new accident sequence
progressions or success criteria due to unique aspects of fires.
This review will help assure that there are no revised actions
where the screening multipliers are not appropriate,
Conduct and document a review of the fire-induced initiating
events accident sequences, and success criteria included in
the internal events model, to identify new accident sequence
progressions or success criteria due to unique aspects of fires.

This F&O has been resolved.

This F&O originated from SR PRM-B2)...
The Fire PRA model changes were constructed so as to
allow credit for the current internal events PRA model
structure using existing accident sequence progression,
success criteria and timing. The internal events HRAs are
mnodified with a screening modifier. Travel paths are
considered in the human failure evaluation report.
HIowever, there is no indication that a review was performed
to identify accident sequences that may require modification
based on unique aspects of the plant fire response
procedures. For example, RWST draindown may affect the
evaluation of timing for aligning sump recirculation, which is
not presently represented in the non-LOCA transient event
tree accident sequences used for the majority of the fire
scenarios.
A review should be performed for possible changes to
success criteria, particularly due to model changes from the
MSO evaluation.
This F&O is derived from 2010 Fire peer review F&O 6.3.

(ThisF&O originated from SRPRM-B5)________________________________

The review of results and cutsets that were
performed did identify a number of instances such
as that specifically identified in the F&O. In all
instances, it was determined that the existing model
structure was appropriate and that opportunities for
recovery actions were limited either because of a
lack of appropriate cues or insufficient timing to gain
any meaningful benefit via recovery. The analysis
documentation of the HIFE treatment was updated to
address the internal events PRA model human
actions that are used in the FPRA. The
documentation addresses the applicability,
numerical adjustment, and availability of necessary
cues.
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IDiscussion
Several portions of the analysis are not documented for Unit
3. Specific examples include:
Unit 4 significant contributors are identified in
0)493060006.005, Rev. 2. Unit 3 significant contributors are
available, but not fully documented.
Unit 4 Fire Scenario information is presented in
0)493060006.004, Rev. 2, but the equivalent Unit 3
informnation (Attachment D and E) is not provided.
____

8-10

9-1

19-4

SR
FSS-E3
PRM-A3
PRM-CI

IBasis and Recommendation
Unit 3 results not fully documented, although they are
available for inspection using the quantification software.
Document Unit 3 results consistent with the Unit 4 results.

Disposition in Fire PRA update
This F&O has been resolved.
The U3 results have been added to the analysis
documentation.

HRA-C1
PRM-B11I

This appears to have a significant non-conservative impact to
PRA results. Given the actions in the altered events report are
being added to the model as needed recoveries in order to
ensure risk is low, and given the resulting recovery actions do
not show up in the results in most cases, there appears to be
a disconnect between the addition of new actions to the
procedures and the quantification of these actions in the
FPRA. It appears part of the disconnect is that the logic
modeling, as modified by the altered events table, results in
the recovery values being screened from the results. Due to
the complexity of this methodology, it seems a difficult task to
review and address for these masking issues. Perhaps a more
systematic and comprehensive approach, with an independent
review, could provide confidence that these nonconservatisms
are addressed. Adding new HEP basic events, consistent with
the approach used for internal events, would address this
issue.
No basis for the screening criteria is described. Since no MCA
scenarios are developed, there is no way to determine if the
exceeded (yet applied) screening criteria are significant,
Provide a basis for the 1E-07/yr screening criteria including
additional information required when the criteria are included.
The basis for the screening criteria should ensure the
frequency is not too high, thereby potentially masking
significant MCA scenarios.
Evaluate impact of exceeded screening criteria; for example, a
qualitative analysis of the expected CCDP based on known
targets in the exposing and exposed compartments.

This F&O has been resolved.
The use of '0'; has been eliminated in the Altered
Events table. Instead, events are set to nominal. In
the case of the application calculations for NFPA
805, the 'compliant' case is determined by using a
'0, value which would under-estimate the
compliance case risk and thereby provide a
conservative estimate of the risk increase for the
application.

This F&O originated from SR PRM-A3)
2010 FPRA peer review F&O 1-44 finds issues with
mnasking fire effects by setting basic events to 0 in the
Altered Events table. This has partially been addressed by
setting these events to 'nominal' in the Altered Events table
and for reviewing cases where the nominal value is on one
side of an AND gate and the modified HEP value is on the
other side. However, there are still cases where fire impacts
are masked when the nominally adjusted event is on both
sides of an AND gate or the HEP event is on one side of an
AND gate and nominally adjusted events are on the other
side. Scenarios 030 PTB and 067E PTB are two examples.
T-his old F&O is converted to a new F&O 8-10.
(This F&O originated from SR HRA-C1)

A general screening based on the ability to form a
FSS-G2
This F&O has been resolved.
dlamaging HGL in an exposing compartment was
FSS-G3
The existing HGLIMCA analysis includes a number
developed. If no damaging HGL could form in an exposing
FSS-G6
of occurrences where the simplified screening
compartment then there was no possible associated MC
approach was found to generate over-conservative
scenario.
results. Incrementally enhanced treatments were
/hen a damaging HGL could form, a second screening
applied to confirm that these locations had a very
was performed whereby the frequency of developing the
low likelihood of creating or causing formation of
H{GL was determined, If the frequency was less than 1EHGL conditions and consequently a possible multi07/yr, then the scenario could be eliminated. However,
compartment scenario
there was no basis provided for the 1E-07/yr criteria, nor
was the criteria adhered to; in fact, the criteria was
exceeded, yet still applied, in over 150 different scenarios.
Some of the screened scenarios were slightly over the 1E0)7/yr threshold, while others ranged as high as nearly 6E0)7/yr.
The impact of exceeding the criteria cannot be determined
as no specific MCA scenarios were ever developed;
therefore, it is not known if the scenarios would be
significant. For example, if it is assumed that 10 of the
scenarios with a frequency of 5E-07 had CCDPs of 1.0, this
would result in an increase in total CDF of 5E-O6 which is
!about 10% of the total fire CDF.
....
_
l(This F&O originated from SR FSS-G2)________________________________
i'he multi-compartment analysis assumes a bounding value
FSS-G4 jSystematic generic assessment of active fire barrier elements IThis F&O has been resolved.
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9-5

9-6

Ioiscussion
of 7.4E-3 for evaluation of active fire barrier elements.
Actual fire barrier elements are not considered; instead the
failure probability of a fire door is assumed for active barrier
element failure because this failure probability represents
the highest single probability of a single barrier failure. This
method ignores the potential for multiple fire barrier
elements.
Per NUREG/CR-4840 (source document for NUREG/CR6850 Table 11-3, "Barrier Types and Their Failure
Probabilities") the total barrier failure rate is a union of the
probabilities of the individual failure rates. Therefore, a
value of 7.4E-03 may be conservative or non-conservative.
This is based on 2010 FPRA peer review F&O 1-35.
(This F&O originated from SR FSS-G5)
The screening criteria are defined in the Turkey Point Hot
Gas Layer and Multi-Compartment Analysis, (Report
H0493060006.006) methodology. Compartments that don't
screen are retained for further analysis.
A concern identified with the screening criteria involves the
use of a standard fire scenario for each analysis rather than
determining the most challenging fire scenario inherent to
the analyzed compartment. This approach potentially masks
the potential for forming an HGL in the exposing
compartment.
For example, in zones 67 and 68 the standard fire scenario
is non-conservative due to the potential for HEAF in 4kV
switchgear. The damage time of 5 minutes is nonconservative for HEAF scenarios (should use 0 minutes).
This F&O supersedes 2010 FPRA peer review F&O 3-11.
(This F&O originated from SR FSS-G2)
The system unavailability records for the plant have not
been reviewed in crediting fire detection and suppression
systems.
This F&O supersedes 2010 FPRA peer review F&O 2-26
(This F&O originated from SR FSS-D7)

______

9-10

SR ,
FSS-G5

FSS-G2

FSS-D7

Basis and Recommendation
IDisposition in Fire PRA update
may lead to non-conservative results. If a screening value is
The update of the analysis to incorporate a barrier
desired, NUREG/CR-6850 Section 11.5.4.4 suggests using a failure probability that integrates all possible barrier
screening value of 0.1 for active fire barrier elements. This
elements was found to result in a value of
value is much more likely to encompass multiple fire barrier
approximately double the current value. However,
elements. For scenarios that do not screen out, actual fire
since the entire analysis approach involves a
barrier elements identified during walkdowns (or document
screening strategy, additional analysis refinements
review) can be used to develop a more realistic barrier failure are possible. An assessment of the use of a higher
probability.
barrier failure probability to account for failure of
multiple barrier elements found that the overall
conclusion that MCA scenarios are not risk
significant and need not be explicitly included in the
FPRA was confirmed. However, the analysis
documentation has not yet been updated ot reflect
these results and insights.
Use of a standard fire scenario may be non-conservative for
This F&O has been resolved.
some zones.
The use of the 5 minute delay to combustible cable
Review zones to ensure that the standard fire scenario is
ignition is considered realistic. Other conservatisms
actually the most challenging scenario inherent to the
in the analysis ensure the overall conservatism of
analyzed compartment. For zones where the standard fire
the MCA/HGL evaluation.
scenario is not the most challenging, determine the most
challenging scenario and evaluate accordingly.

This is a systematic issue. The intent for Capability Category II This F&O has been resolved. The fire protection
is to additionally require a review of plant records to determine system availability data for PTN has been reviewed
ifthe generic unavailability credit is consistent with actual
and no outlier behavior has been identified.
system unavailability. Outlier experience would be any
experience indicating that actual system is unavailable more
frequently than would be indicated by the generic values.
Consider performing and documenting the review of plant
records to determine ifthe generic unavailability credit is
consistent with actual system unavailability. Outlier experience
would be any experience indicating that actual system is
unavailable more frequently than would be indicated by the

_____________________________________generic values.

Section 3.1 of the FSS Report (0493060006.004, Rev. 2)
states: "For the electrical panel fires, the scenarios are
developed similar to scenarios involving electrical panel
fires outside the Control Room and are adequately
described in Attachment A. Fire spread to adjacent panels
was determined for these scenarios based on a walkdown
of the control room during which panels with potential
... barriers for spread of fire were opened to confirm the

FSS-A6
FSS-H7

Assumption made that no cabinet/panel fires in the MCR will
ever spread to an adjacent cabinet even if the cabinets are
open to one another. This incorporates an implied assumption
that every MCR panel/cabinet fire will be extinguished prior to
spread. Identify adjacent MCR cabinets/panels which could
result in fire spread given failure of suppression. Apply
NUREG/CR-6850 Appendix L, S or other relevant document to
address the potential for fire spread.

This F&O has been resolved.
Panels with communication between adjacent
panels are to be provided with incipient detection to
ensure early identification of fire to preclude spread
between panels.
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existence of such barriers. For MOB fires, the method from
NUREG/CR-6850 Appendix L is applied. NUREG/CR-6850
Appendix L defines a non-suppression probability applicable
to the MOB. From Figure L-1 of NUREG/CR-6850, for nonqualified cables, and for a bounding distance of 0 meters
(,assuming that the cables terminating at the individual MOB
are in very close proximity), a non-suppression frequency of
8.30E-3 is used for the MOB."
However, based on discussion with FPLIERIN staff, this
was not done. Essentially, no fire spread for any cabinet in
the MOR was assumed. For panels with incipient detection,
success of the detection results in no damage as it is
assumed operators isolate the circuit prior to additional
damage in the cabinet, If insipient detection fails, the MOB
panel fails completely, but never spreads another cabinet.
For all other cabinets/MOB panels without incipient
detection, full burnout of the cabinetlpanel is assumed, but
again, no spread to adjacent cabinets is assumed even if
ithe cabinets are open to one another (e.g., walkthrough
;MOB).
_____(This

9-1

10-1

SR

IBasis and Recommendation
Ensure documentation is consistent with the process actually
used in the analysis.

(Disposition in Fire PRA update

F&O originated from SR FSS-A6)________________________________

Several entries in Table 3-1 of Report H0493060006.006
Isays 'W#alkdown required to confirm no combustibles within
the 383 ZOI" when the cables are not iEEE-383 qualified,
lBased on discussions with FPL and contractors, it is
3elieved that this is a typo, and the correct damage criteria
Nere actually applied.
i(hsF&O originated from SR FSS-G2)
T-he 2010 peer review identified that "Fire modeling was
conducted via generic fire modeling from which Zones-OfInfluence (ZOI) for specific initiator types was generated.
The ZOls were used to define bounding fire characteristics
for each fire scenario. Characteristics that are used to
bound potentially risk contributing fire events are identified
in Attachment B of the Fire Scenario Report, (Report
0493060006.004). Based on the use of a bounding
approach this SR is judged to be met at 00 I. Significant fire
scenarios should be developed with 2-point fire modeling."
Since this review, FP&L has stated that "The use of a panel
!split fraction to differentiate between fires impacting the
panel and components with cables terminating at the panel
iversus panel fires impacting cables outside of the panel
provides an equivalent and more useful two point fire
mnodel."
iThe Panel Split fraction is developed from a supplemental
report (ERIN report, Supplemental Fire PRA Methods,
dated February 2010). This document was submitted to the
EPRI Fire PRA Methods Review Panel. This review is not
complete as of the date of this peer review.
Use of the split fraction method is based on industry events

raterthneitr

secfihfreigitonsouce adparetcific__

FSS-G2

FSS-C1
FSS-G1

It was not confirmed during the peer review that this was just a
documentation issue. Therefore, this is classified as a finding
because it could affect the analysis results. Verify that the
damage criteria used is consistent with non-383 cable damage
and revise the documentation as required. If it is discovered
that the incorrect damage criteria were applied, update the
analysis with the correct criteria.
The present analysis provides a bounding approach for fire
severity in most cases, since the 98th percentile fire heat
release rate is used.
However, use of the split fraction method is based on industry
events rather than site specific fire ignition sources and target
configurations. Therefore, this could result in non-conservative
frequency estimates of target damage. Perform 2-point fire
modeling, when applicable, for risk significant fire scenarios,

This F&O has been resolved.
Itwas confirmed that the lower damage threshold
associated with thermoplastic materials was used
for the analysis. The typographical error has been
corrected.

This F&O has been resolved.
The recommended resolution action in the F&O was
assessed in the context of the dominant fire risk
contributors. This assessment concluded that further
refinements such as that described in the F&O
would not substantively change the results of the
analysis. The existing treatment retains some
conservatism which results in this SR meeting 00 i.
This is adequate for the 4b application, as this
conservative bias would tend to over-estimate the
risk.
The issue regarding the ERIN panel split fraction is
addressed in the disposition for F&O 10-3.

_______re___ignition__________sources________and_____target_____
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!]
configurations and therefore, could result in noncon__j(hseFOrigtinatreqedcfroimatsR
ofSCitaed
ae
conservtiv frequencytestirmatSR
oFS-)
tagtdmae.
10-2
The 2010 review of PTN Tasks 8 and 11 Report
0493060006.004, identified that 'no hydrogen fires other
than turbine/generator have been postulated.' (Previously
F&O 5-16)
Since this Finding was identified, FP&L has determined that
'Miscellaneous Hydrogen piping at PTN is limited to
hydrogen supply to the VCT tanks. The associated piping is
located in the charging pump rooms (Fire Zones 45 and 55).
Fires in these fire zones are assumed to impact all
components in the fire zone. The associated risk is low
gliven the availability of thermal barrier cooling for ROP
seals and HHSI pumps. Allocation of the IGF associated
with miscellaneous hydrogen fires to these fire zones would
result in an increase in the ignition frequency for these
zones by less than a factor of 3. Given the low risk
significance of these zones this will have a negligible impact
on overall plant risk and the charging pump rooms will
remain low risk contribution fire zones.
Incorporation of this ignition frequency into the associated
documentation will be incorporated in a future revision to
the documentation.'
Hlydrogen fires are also being developed for H2 piping and
valves in Compartments 82 and 87 (scenarios 82-P and 87E). However, since these do not appear yet in the Fire
Scenario Report, action is required.
This finding is currently being addressed and appears to be
resolved once the new H2 fires are included in the model
and documentation is updated.
_____(This F&O originated from SR FSS-A1)
10-3
FSS-C4 requires severity factors to be independent of other
factors. Fire severity factor as discussed in Section 7.1.2 for
electrical cabinets is not developed or applied consistently
with the NUREEG/CR-6850 methods. This is developed from
a supplemental report (ERIN report, Supplemental Fire PRA
Methods, dated February 2010). This document was
submitted to the EPRI Fire ERA Methods Review Panel.
This review is not complete as of the date of this peer
review.
Using this method, fire propagation outside of the electrical
cabinets is dependent on the nonsuppression probability,
Therefore, some dependency exists in this data if used in
conjunction with a non-suppression factor. Due to this
derivation of the conditional probabilities for fire propagation
outside of the cabinets, the conditional probabilities thus
developed (and applied in the FRANC model) could
potentially be non-conservative.
The severity factors are developed using generic fire events
data from the EPRI fire events database. Given the fire data:

SR

IBasis and Recommendation

FSS-A1

Including the fire frequency and associated fire scenarios from
hydrogen fires will have impact to the ODE and LERF results.
Incorporate the hydrogen fire scenarios being developed into
the model, and update documentation as necessary.

FSS-C4
FSS-D5
FSS-G1

severitY factor (panel split fraction) is used extensively in the
Fire PRA. Use the severity factor method described in
NUREG/CR-6850, or develop an accepted industry approach
(presently being discussed by EPRI). Develop fire severity
factors based on the likely HRR and location of overhead
cables or location of equipment. For example, if cable is 7 feet
overhead, the severity factor would be based on the minimum
HRR that would damage the cable at that distance.
Additionally, the growth time can be used in determining nonsuppression time.

IDisposition in Fire PRA update

This F&O has been resolved.
Miscellaneous hydrogen fires have been
incorporated in the Fire PRA in the charging pump
room fire areas where the hydrogen lines associated
with VCT cover gas are routed.

__________________________
The FERA quantification uses the panel factors
consistent with the latest guidance from the EPRI
Methods Review panel. A sensitivity study has been
performed to address the impact of elimination of
the credit for the panel factors. The results of this
evaluation indicate that the delta ODF/LERF would
exceed the Reg Guide 1.174 guidelines should
these factors be completely eliminated (the 1E-5/1 E6 delta CDF/delta LERF limits would be exceeded
but the conservatively calculated delta risk would be
less than 2E-5/2E-6). Further refinements of this
sensitivity evaluation are possible to reduce the
calculated delta risk. Credit for additional Defense In
Depth measures may be taken in areas of concern
as necessary to compensate for the increased delta
risk.

L-20136-006, Attachment A
Page 64 of 79

Table 2 - Fire PRA F&Os
JF&O

jDiscussion
dluration and damage is a result of multiple factors (growth,
suppression, severity, location, etc.), and given the fire data
often does not have sufficient information to make a
reasonable determination of either the fire size or whether a
fire propagated outside the cabinet, the severity factor used
(panel split fraction) may not necessarily bound the
conditions of the specific fire scenarios under analysis.

•10-4

One situation was identified for which credit of fire wrap is
taken in Compartment 96 for ignition source 3B04, which is
a480V load center. This fire wrap protects PB3319,
P•B3813, PB7022, and PB7521. The wrap appears as being
credited in a HEAF scenario. No justification for crediting
this wrap assuming mechanical damage and direct flame
impingement from the HEAF is provided. Similar issue for
3B03 also in Compartment 96.
Thermo-lag is also seen as credited in some scenarios,
,hich would require justification due to issues with this
particular type of cable barrier.
(This F&O originated from SR FSS-C8)
Treatment for transient fire damage to targets is measured
from the compartment floor rather than the height of the
transient fuel package that is typically considered,
Discussion with FP&L during the review provided some
basis for the damage height (indicating that transient fires
above the floor will have an overall lower average surface
HRR). However, the supplemental discussion was still
considered inconsistent with past events and existing
guidance on analysis of transient fires, and could lead to
non-conservative estimates of transient fire damage to
targets.
Transient fire evaluations conducted as described in the
Fire Scenario Report result in screening fire damage to

(This F&O originated from SR FSS-C4)

10-6

targets that are located

>

SR

IBasis and Recommendation

IDisposition in Fire PRA update

_____

FSS-C8

This finding is based on identification of credit for a wrap in
Attachment A of the Fire Scenario Report, (Report
0493060006.004). Any credited fire wrap should be addressed
and the wrap integrity should be established with respect to
fire resistance, mechanical protection, and potential fire
related exposure to which the wrap may be exposed (direct
flame impingement, HEAF, etc.).

FSS-D6

Many transient fire scenarios have been screened during
This F&O has been resolved.
detailed scenario analysis. The results of the FPRA are
Supplemental walkdowns were performed to retherefore potentially non-conservative for the analyzed
assess the treatment of transient fires. These
detailed scenarios. The transient fires should be considered to walkdowns focused on two key attributes -the
be above the floor level in the analysis.
appropriateness of the selected HRR
characterization and the location of the postulated
fire scenarios. With respect to this specific F&O, the
placement (elevation) of the assumed fire was
based on the physical features of the location. The
fires were not artificially elevated in the absence of a
physical feature.

This F&O has been resolved.
A qualitative assessment has been performed to
assess the potential impact of this F&O.
The hose stream test imposed on the fire barrier
qualification subsequent to fire exposure is
considered to provide a comparable level challenge
to the thermolag barrier as would the HEAF force
applied at the onset of fire exposure.

7.3' above the floor which is

believed to be non-conservative for developed fires
involving ordinary combustible fuel packages such as a
t.rash can or trash bag. In response to this concern it was
pointed out that the thermal plume component relies on
e:mpirical relationships between the source strength and the
dlistance between the virtual origin of the fire and the target.
The fire plume begins to entrain air at the lowest point of
burning, which defines the base of the fire; normally at the
floor. However this argument ignores the potential that a fire
could begin burning at the top of a fuel package thus
e:levating its
base. At a minimum, during the initial period of burning,
dlamage temperatures generated by the fire would likewise
be elevated. Over time the base of the fire may change due
to collapse of the fuel package or burning away of the fuel,
however the empirical model presented did not present

suficenf bsicfressuin tatthsbseofthefie satssuming

_______that_____the_____base_____of____the_____fire_______s___at_
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F&O
10-8

10-9

10-11

the floor for its
IDiscussion

entire duration.
(hsF&O originated from SR FSS-D6)
Ambient conditions are assumed in the Generic Fire
Modeling Treatment Report (prepared by Hughes). Ambient
temperature is assumed to be 68°F for all calculations. No
technical discussion or justification is provided in the Fire
Scenario Report to substantiate that this is a reasonable
value for the compartments where this was applied,
(This F&O originated from SR FSS-D4)

The 2010 peer review identified that 'Except for the MCR
fire scenarios, no other fire scenario has used the NonSuppression Probability (NSP) in PTN fire model at this
time.' Since this review, FP&L has taken credit for
suppression (both automatic and manual) in the MultiCompartment/Hot Gas Layer evaluation. However, this
e=valuation does not include an assessment of the fire
protection system effectiveness.
Of particular concern is that fire detection and/or
suppression timing (i.e., thermal response of the detector
and/or sprinkler) was not calculated and subtracted from the
time considered for manual suppression when using the
FAQ-0050 process. In addition, fire detection reliabilities are
not included in the assessment. If the detection system
does not function as intended, the time to detection to
initiate fire brigade response would be substantially longer.
(This F&O originated from SR FSS-D8)
The 2010 peer review identified that "fire scenario
e=valuation tools were developed based on the Generic Fire
Modeling Treatments. These walkdown/evaluation tools are
based on bounding fires that are assumed to cause target
damage at a height above the base fire with the fire burning
at peak intensity and without burnout times. Because these
t.ools assume a fire burning at peak intensity and without
burnout, this SR is considered met at CC I."
Since the review, FP&L has stated that "The use of a panel
split fraction to differentiate between fires impacting the
panel and components with cables terminating at the panel
versus panel fires impacting cables outside of the panel
provides an equivalent and more useful two point fire
mnodel... The application of the two point treatment to
individual fire scenarios is carried through to the MCANHGL
e=valuation which addresses the impact of each scenario on
MCA."
The Panel Split fraction is developed from a supplemental
report (ERIN report, Supplemental Fire PRA Methods,
dated February 2010). This document was submitted to the

II

jBasis and Recommendation

IDisposition in Fire PRA update

FSS-D4
FSS-H4

Underestimating the ambient conditions could result in nonconservative estimations of zones of influence and targets
considered to be fire damaged. Assess areas where elevated
ambient temperatures could be experienced and justify the
acceptability of the models used. Otherwise, incorporate
elevated ambient temperatures into the zone of influence
calculations,

FSS-D8

The method currently employed could result in optimistic times
for suppression activation or fire brigade response. Assess
and document the effectiveness of suppression with respect
to:
System design complies with applicable codes and standards,
and current fire protection engineering practice,
The time available to suppress the fire prior to target damage,
Specific features of physical analysis unit and fire scenario
under analysis (e.g., pocketing effects, blockages that might
impact plume behaviors or the "visibility" of the fire to detection
and suppression systems, and suppression system coverage),
and
Suitability of the installed system given the nature of the fire
source being analyzed.

This F&O has been resolved.
A qualitative assessment has been performed to
assess the potential impact of this F&O.
The sensitivity of the ZOI dimensions to the ambient
temperature is relatively low as described in the
original Hughes Generic Fire Modeling treatments
report, in particular for IEEE-383
qualified/Thermoset cables. In the case of an initial
ambient temperature of 35°C, the expected affect on
the ZOI dimensions is within the measurement
uncertainty in the field.
A qualitative assessment has been performed to
assess the potential impact of this F&O.
The HGL and MCA analyses credit both automatic
suppression system and fire brigade actions. In the
context of the HGL and MCA, the fire brigade action
of interest is fire control as that would terminate the
possibility for HGL formation. However, the only
readily available numeric credit is fire suppression
credit. To reduce the conservatism introduced into
the analysis, fire detection time is ignored for the
HGL and MCA. The timeframe associated with
detection and suppression is significantly less than
the timeframe required to reach a hot gas layer
temperature which would impact the HGL analysis.

FSS-C2
FSS-C3
FSS-G1

The present analysis provides a bounding approach in most
cases, since the 98th percentile fire heat release rate is used
from fire initiation without growth and burnout,
However, use of the split fraction method is based on industry
events rather than site specific fire ignition sources and target
configurations. Therefore, this could result in non-conservative
frequency estimates of target damage. Include fire growth and
decay for risk significant fire scenarios,

SR

This F&O has been resolved.
The recommended resolution involves the crediting
of growth and decay in the modeling of the
postulated fire. The existing analysis does not take
credit for these variables. A review of the dominant
fire scenarios found that the risk benefit that might
be gained is minimal. Therefore, this refinement was
not performed. The resulting categorization of the
related SR is CC 1. Since the approach results in
some conservatism being retained in the results,
this CC is judged to be adequate for the NFPA 805
applications as the conservative bias would tend to
result in the over-estimation of the risk metrics used
for this application.
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IF&O

10-12

10-1 3

___

I10-14

IDiscussion
SR
jBasis and Recommendation
IDisposition in Fire PRA update
EPRI Fire PRA Methods Review Panel. This review is not
complete as of the date of this peer review.
Use of the split fraction method is based on industry events
rather than site specific fire ignition sources and target
configurations and therefore, could result in nonconservative frequency estimates of target damage.
(This F&O originated from SR FSS-C2)
The 2010 peer review identified that "The PTN FPRA
"FSS-D9
This appears to be a documentation issue, but FP&L should
This F&O has been resolved.
methodology generally does not include postulation or
confirm that smoke damage has been considered and
An analysis of the impact of smoke damage has
evaluation of smoke damage. Additional review shows that
document accordingly. Confirm that smoke damage has been been completed and documented in the PTN FPRA
the smoke issues do not affect the FPRA results
considered and document accordingly.
Scenario Report.
significantly. However, the FPRA does not include a
qualitative evaluation of smoke damage to FPRA
e=quipment."
Since the 2010 review, FP&L stated, "Section 6.2 of the
Scenario Report was added to address this concern."
However, section 6.2 provides a high level discussion and
methodology including the statement that "Exposure time
plays a key role in the likelihood of failures from smoke. As
aresult, damage from short term smoke exposure will only
result from severe conditions .... Instruments, control
components and all high voltage powered components are
exceptionally vulnerable to circuit bridging as a result of
airborne smoke and deposited particulates."
However, there is no documented discussion of the smoke
dlamage assessment results, and none of the targets in the
scenarios indicated smoke damage as the failure mode.
NIUREG/CR-6850 recommends considering smoke damage
to banks of interconnected panels, and this should be
considered.
(This F&O originated from SR FSS-D9)
A, credit for incipient detection is taken for MCB fires (nonFSS-A6
This appears to be a documentation issue, but since the
This F&O has been resolved.
suppression probability of 0.02). There is no documentation
FSS-D7
system is not yet installed, there could be an impact to the
The credit taken for incipient detection is consistent
to justify this value. Per discussion with FP&L the approach
FSS-H7
assumptions made within the Fire PRA. Document the basis
with that specified in FAQ-08-0046.
appears to be in agreement with FAQ-08-0046. The
for probability of non-suppression value assumed in analysis.
approach also does not use the NUREG/CR-6850 Appendix
When the incipient system is installed, the FPRA should be
Lfactor for panels that credit incipient detection.
reviewed and updated accordingly.
Secondly, the incipient detection system is not yet installed,
and therefore, the Fire PRA should be reviewed and
updated as needed to reflect any differences between the
assumed and as-built conditions of the system.
hi(TisFs rgiatdfrmORFSoriginated___________________from_________
SR______FSS-A___________)_
Beyond the Generic Fire Modeling Treatments, the Fire
FSS-A5
For risk significant fire scenarios, detailed fire modeling should This F&O has been resolved.
PRA did not include additional detailed fire modeling for
be performed to ensure you are not masking the "true risk
The current analysis is consistent with a Capability
most fire compartments.
significant fire areas". Without detailed fire modeling for
Category I analysis. This provides a degree of
Nlote 4 (under FSS-A5 of the ASME Standard) states that
significant fire scenarios, the results are conservative,
conservatism in the analysis which would also tend
'once a fire scenario has been 'selected,' this implies that
Consider performing additional detailed fire modeling to
to over-estimate the change in risk which is reported
the scenario will eventually be evaluated and/or quantified
provide "reasonable assurance that the fire risk contribution of for the NFPA 805 application. A review of the results
at a level of detail commensurate with the risk significance
each unscreened physical analysis unit can be characterized." of the application analyses indicates more rigorous

of the scenario."

_______________________________analyses

consistent with CC IIor CC Ill would not
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IF&O

I
10-15

10-16

{Discussion

(hsF&O originated from SR FSS-A5)
PTN credits multiple suppression paths for MCA/HGL
evaluation. However, the dependencies have not been
evaluated and modeled. For example, fixed suppression
and fire brigade response may both rely on a single
detection system.
(This F&O originated from SR FSS-C7)
Review of fire modeling in single compartments does not
consider the addition of HRR from secondary combustibles.
It is acknowledged that secondary combustibles were
considered for the MCAIHGL evaluation,
Fire spread and additional HRR due to the resulting cable
tray fire and adjacent cabinets would increase the total fire
size and the subsequent zone of influence. Compared to
the NUREG/CR-6850 guidance for flame spread along PVC

cable (flame spread

10-17

=

SR

{]

_______alter

FSS-C7
FSS-G1
FSS-H7

FSS-C1
FSS-D3
FSS-G1

Beasis and Recommendation

IDisposition in Fire PRA update
the conclusions of the analyses.
Lack of dependency analysis could lead to an optimistic
This F&O is resolved.
estimate of suppression probability. When multiple
A review of the credited suppression systems in the
suppression paths are credited, perform a review and address Multi-Compartment/Hot Gas Layer analysis has
any dependencies between suppression and detection
confirmed that no dependency exists between the
systems credited in the MCAIHGL calculation,
suppression systems and detection systems.
Detection in the zones with suppression systems is
associated with an independent detection system.
Discounting of secondary combustibles when considering
This F&O has been resolved.
localized fire damage could lead to non-conservative results. Supplemental walkdowns have been performed to
Include secondary combustibles in the heat release rates used identity and address the potential for fire spread for
for zone of influence estimates,
scenarios where the non-383 cables are not
protected by Flammastic material. The analysis has
been updated to include these scenarios as
appropriate.

0.9 mm/sec) the estimation of HRR

for thle applied scenarios is non-conservative. Realistic
estimation of the scenario HRR is necessary to ensure the
full impact of the fire on exposed targets is presented and
that the effects of a damaging HGL may also be estimated.
FP&L has stated that walkdowns are in progress to include
fire spread to cable trays and incorporate this into the fire
iscenarios.
i(This F&O originated from SR FSS-C1)
=The 2010 peer review identified that Attachment B of the
Fire Scenario Report (Report 0493060006.004) generic fire
modeling treatments do not account for the effects of hot
gas layer (HGL) on the zones of influence. The limitation
indicates that because HGL is not considered that these
correlations should not be used in enclosed ar~eas with
small volumes where a significant HGL thickness may form.
Because this relationship is not considered plume
temperatures may be underestimated because it is
assumed that ambient temperature air is being entrained
into the plume, resulting in cooler plume temperatures,
rather than heated air from the hot gas layer. Entrainment of
heated air into the fire plume results in higher damage
heights because the plume remains hotter at higher
elevations.
Since this review, FP&L states that "The impact of a hot gas
layer on the zone of influence is evaluated for all fire
zones/scenarios in the MCAJHGL evaluation." A review of
this evaluation confirms that HGL effects on ZOI were in
fact considered for the generic treatments; however, there is
not sufficient documentation in Attachment A to the Fire
Scenario Report to determine which zone of influence was
applied to which scenario, and whether it was applied
correctly to consider the effects of HGL. The Generic
treatments include several iterations and combinations of

_____

FSS-D1

This F&O has been resolved.
The MCA/HGL evaluation has been modified to
address the concern noted in the F&O. The potential
for a larger zone of influence is addressed via new
fire scenarios added to the fire PRA.
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IF&O

IDiscussion
{variables, including opening percentage of the
compartment. The fire scenario documentation at the time
of this review did not provide sufficient information on
opening percentage to confirm that the ZOI was applicable
to the compartment.
___
T his F&O originated from SR FSS-D1)
10-18
In at least two cases, transient fire scenarios have not been
included in the fire modeling for some compartments (e.g.,
fire compartments 67 and 68). Per discussion with FP&L the
transients may have been excluded based on the
dominance of the frequency of fixed scenarios. However,
transients should only be excluded when precluded by
dlesign. Based on the size of these rooms, and the presence
of secondary combustibles, transient fires could lead to fire
growth and eventually HGL, and therefore should be
analyzed.
___(This
F&O originated from SR FSS-A1)
10-19
F-or fire modeling analysis of transient fires, FP&L
implements a floor area weighting factor. However, the
documentation does not include a graphical representation
of the assumed transient locations and boundaries. It is
therefore not possible to review (or update) transient fires,

!1

SR

FSS-A1

IBasis and Recommendation

The exclusion of transients in some compartments may lead to: This F&O has been resolved.
a non-conservative estimate of CDE and LERF. Include
Supplemental walkdowns were performed to retransient scenarios in all compartments where fire modeling
assess the treatment of transient fires. These
has been employed.
walkdowns focused on two key attributes - the
appropriateness of the selected H RR
characterization and the location of the postulated
fire scenarios. The postulated location for the
treatment of transient fires was based on where a
transient ignition source might reasonably occur.
The results of these walkdowns were incorporated

the FPRA analysis.

_____into

FSS-H1

Lack of documentation on transient fire locations and
boundaries will present a challenge for updates and peer
reviews. Update documentation to include a graphical
representation of transient fire locations and boundaries,

Also during review of transient weighting factors it appears

This F&O has been resolved.
The specific instance noted in the F&O was
corrected. In addition, supplemental walkdowns
were performed to re-assess the overall treatment of
transient fires. These walkdowns focused on two

key attributes

to have been double counted in some compartments (e.g.,
c.ompartment 63). Based on discussion with FP&L this was
dlue to an error in the Excel based spreadsheet tool for
transient frequency quantification. This appears to be an
isolated case and will be corrected.
(This F&O originated from SR FSS-H1)

.-.

the appropriateness of the selected

HRR characterization and the location of the
postulated fire scenarios. However, the
documentation that was generated did not
specifically produce graphical representations.
Instead, the information was incrementally
enhanced to provide a spatial reference to a location
with in the space. The need for special depiction of
transient fire scenario locations will be addressed in
conjunction with the development of procedures for
________

________________________________________)ost transition configuration control.

T-he fire modeling analysis of the Turbine Generator (T/G)
FSS-Al
Lack of consideration of the catastrophic T/G fire may lead to
fires is performed in accordance with Appendix 0 to
a non-conservative estimate of ODE and LERF. Perform a
NUREG/CR-6850. However, there is no discussion
review of the catastrophic T/G fire in accordance with
regarding the lack of analysis of the catastrophic T/G fire
Appendix 0 to NUREG/CR-6850, or document the justification
e=vent, which should consider blade ejection, oil line rupture,
for excluding this event at PTN.
and hydrogen explosion. Per discussion with FP&L, the
catastrophic fire was discounted since the T/G is located
outdoors. While this may not result in hot gas layer
formation and structural collapse, a review of the guidance
iswarranted, and inclusion of this event frequency should
as a minimum map to the loss of the T/G and if suppression
fails, all equipment within the T/G structure.
____(This
F&O originated from SR FSS-A1)________________________________
10-21i The supplemental generic Fire Model Treatments: Transient: FSS-C3
The current approach results in many transient fire scenarios
Ignition Source Strength includes an assumption for
FSS-GI
being screened during detailed scenario analysis. The results
~transient burnout of 12 minutes. This burnout time is based FSS-H2 of the FPRA are therefore potentially non-conservative for the
~on an assumed fire loading and the 317kW heat release
analyzed detailed scenarios. Provide additional justification for
10-20

IDisposition in Fire PRA update

This F&O has been resolved.
The analysis documentation has been updated to
address catastrophic T/G fires that may lead to
building collapse or other significant widespread
damage. The results of this update did not identify
any new risk significant contributors or insights.

This F&O has been resolved.
Supplemental walkdowns were performed to reassess the treatment of transient fires. These
walkdowns did not identify any instances where an
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F&O

SR

rate, and appears to be optimistic given the uncertainty in
transient fire loading. The burnout is then used to develop a
zone of influence for thermoplastic targets, based on the
thermal response tables in Appendix H to NUREGICR-6850
for thermoplastic cable at 26000. Since this resultant
vertical zone of influence is used to screen transient
scenarios from impacting secondary targets higher than 7.3
feet from the floor, additional justification is needed to
demonstrate that a 12 minute fire, and subsequent use of
26000 damage threshold is appropriate for screening
purposes.
Also noted is that Attachment B to the Fire Scenario Report
zone of influence does not reflect the same values
recommended by the Generic Fire Model Treatment, As an
example, the differentiation between transient Severe and
Non-Severe categories is not based on a 317kW fire. This
appears to be a documentation issue only.
____(This

10-22

F&O originated from SR FSS-C3)

_______________________________approach.

[Disposition in Fire PRA update
altering of the transient fire duration had any
material impact on the HGL and MCA. The
documentation has also been updated to address
the criteria used for selecting the characteristic
transient fire HRR. The approach is consistent with
the recently issued guidance from the EPRI/NRC
review panel. The results of these walkdowns were
incorporated into the FPRA analysis.
The twelve minute fire corresponds to the 317 kW
fuel package only and represents ~ 35 lb of Class A
material. Additional discussion is provided in Rev. 0
of Supplement 3 of the Hughes Generic Fire
Modeling treatments that examines the fire
durations and test durations of all NUREG/CR 6850
tests. It is shown that the method used to determine
a 12 minute fire predicts or overestimates the fire
duration in all cases and is therefore a sound
-

Per NUREG/CR-6850, appendix H, temperature sensitive

FSS-C6

For smaller volume rooms, estimates of equipment damage

equipment should be considered to fail at

FSS-GI

may be non-conservative. Apply the appropriate hot gas layer The consideration of sensitive electronics was

650C.

Supplemental Generic Fire Model Treatments: Hot Gas
Layer Tables includes new zone of influence and hot gas
layer treatments for temperature sensitive equipment.
However, per discussion with FP&L these have not been
implemented in the fire scenarios.
____(This

10-23

[Basis and Recommendation
the applied transient fire analysis as a screening approach.
Consider increasing the burnout time and using the
NUREG/CR-6850 recommended damage threshold to 20500
to bound uncertainties in fuel loading for
transient fires.

and zone of influence for temperature sensitive equipment
where applicable.

This F&O has been resolved.
addressed in a qualitative fashion in the Scenario
Report.

F&O originated from SR FSS-C6)________________________________

The PTN FSS report 0493060006.004, Rev 2, section 6
discusses the damage criteria for thermal, smoke, and

sensitive equipment. However, suppression effects do not
appear to have been considered for the potential to damage,
equipment.
(This F&O originated from SR FSS-C5)

FSS-C5

Equipment damaged by suppression activities may impact
estimates of CDF and LERF for some scenarios. Perform an

rater

This F&O has been resolved.
The specific issue raised in the F&O is beyond the
scope of the associated SR. In addition, no known

assessment of electrical equipment that may be vulnerable to
intrusion from suppression activities (or thermal shock consensus method exists for treatment. A qualitative

from gaseous systems), and include any additional failed
equipment, not already considered damaged by fire, in
scenarios as appropriate.

assessment, based on other guidance for evaluation
of potential impact of suppression effects was
performed which indicated that no specific change in
the analysis is needed.
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SR
IE-C14

jASM

ateor.-

Inthe ISLOCA frequency analysis,
INCLUDE the following features of
plant and procedures that influence

BIet? B1ommehts
N]o

j.......
F&Os

The ISLOCA analysis PTN-BFJR-07- IE-C14-01 (F), IE003 addresses these features.
C14-02 (F), IEC14-03 (F), IE-

the ISLOCA frequency:

C14-04 (F), IE-

(a) configuration of potential

C14-05 (F), IE-

pathways including numbers and
types of valves and their relevant

C14-06 (S), IE-

failure modes and the existence, size,
and positioning of relief valves
(b) provision of protective interlocks
(c) relevant surveillance test
procedures
(d) the capability of secondary system

C14-0J7 (S)

-

SRs Not Met

}FPR Comments
This SR is not met.
(a) The PTN ISLOCA evaluation considers the configurations of the potential pathways. However,
several F&Os were identified to improve the evaluation and allow IE-C14 to be met.
(al) Pen. #43 - The TBCCW penetration evaluation is performed for one thermal barrier cooler,
yet there are three RCPs, each with a TB cooling coil. The IE frequency for the TBCCW should
address the total frequency from all three TB cooling coils (refer to F&O EI-C14-1).
(a2) Pen. #43 - The evaluation of this penetration includes credit for a local manual operator
action to isolate the penetration. This action should not be credited without demonstrating the
time available and habitability for success (refer to F&O EI-C14-2).
(a3) Pen. #3 - The thermal barrier cooling supply line was screened from detailed evaluation
without a proper basis. This penetration should be evaluated further as a potential ]SLOCA

piping
(e) isolation capabilities given high
flow/differential pressure conditions

pathway (refer to F&O IE-C14-3).
(a4) Pen. #1 - Accident sequence cutsets for the small ISLOCA involving the RH R SDC suction line
did not consider that the common suction piping beyond the RHR pumps could affect the
reliability of HHSI and RWST, which are credited for mitigation. These sequences should be reassessed without credit for the associated Unit HHSI and RWST (refer to F&O IE-C14-4).

that might exist following breach of
the secondary system

(aS) Pen. # 58/59/60/18 -These penetrations are screened from detailed evaluation based on
equivalency to screening criterion (c). The basis for this screening should be strengthened (refer
to F&O IE-C14-5).
(a6i)The updated analysis was performed in the 2007-2008 timeframe end does not take
advantage of some of the latest industry practices (refer to F&O IE-C14-6).
(a7) Table 1 "Potential ISLOCA Flow Paths" of the ISLOCA evaluation should include more detail
relative to screening, particularly for penetrations #13 and #14 (refer to F&O IE-C14-7).
(b)Section xx of the evaluation describes the protective interlocks available for control of the
PlVs- particularly for RHR (Pen. #1). These interlocks and controls reduce the likelihood of
spurious opening and are considered in the IE evaluation. No issues identified.
(c) Section xx of the evaluation describes the relevant surveillance test procedures that control
testing and alignment of the PIVs considered in the IRevaluation. No issues identified.
(d) The capability of secondary system piping is explicitly included in the IE evaluation. The pipe
failure frequencies used to model secondary pipe failure were reviewed and judged reasonable
and defendable for modeling these failures. No issues identified.
SThe isolation capabilities given high flow/differential pressure conditions was verified. The only
valve isolation mitigation credited is MOV-*-626. According to the CCW DBD, this valve is
dlesigned to close under full RCS shutoff dp. No issues identified.
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DA-D6

Documentation of the CCF data
DA-D6-01 (F), DA- This SR is not met.
for the PTN model is included in 06-02 (F)
The revised CCF model uses appropriate alpha factor values from the NRC website, "CCF
PTN calculation PTN-BFJR-08-012.
Parameter Estimations, 2007 Update", http://nrcoe.inl.gov/resultsI

common cause failure probabilities in

Generic alpha factors are used to

CCF/ParamEst2OO7/ccfparamest.htm, September 2008. The CCF probabilities are evaluated

a manner consistent with the

generate the common cause

component boundaries,

failure probabilities. The CCF data

consistent with the component boundaries. However, two findings were identified that are
significant enough so that this SR is not met.
Two F&Os were identified: the absence of a documented review of plant failure data for

PRA component boundaries,

REVIEW a sampling of nonsignificant

Nlo

LE-F1

aedetermine
phsclthey
maningreasonable arand

PERFORM a quantitative evaluation
of the relative contribution to LERF
from plant damage states and

common cause events (see DA-DE-01), and the absence of CCFs in system initiating event
models (see DA-D6-02).

This has been done for the PTN
PSA model quantification results,

accident cutsets or sequences to
____

SRs Not Met

USE generic common cause failure
Nlo
probabilities consistent with available
plant experience. EVALUATE the

is applied consistent with the

QU-D5

-

Ad utrevie formallyno
otedocumented.moeupa.__________________________________________________

No

Section 5.2 of the Level 2
calculation PTN-BFJR-99-010.

LE-Fi-01 (F)

significant LERF contributors from

SR Met: (CC I).
Reviewed PTN-BJFR-99-010, Rev. 1, specifically, Section 5.2. Endstate frequency totals are given
in TableS5. And results by release category are given in Table 6. However, results using the Plant
Damage State definitions of Section 4.2 are not provided. Strictly speaking by the letter of the
SR, CC II is not met because relative contribution to LERF by PDS is not shown, although

Table 2-2.8-3.

information is available to provide such data.
LE-G3

DOCUMENT the relative contribution
of contributors (i.e., plant damage
states, accident progression
sequences, phenomena, containment
challenges, containment failure
modes) to LERF.

N•o

Section 5.2 of the Level 2
calculation PTN-BFJR-99-010.

LE-F1-01 (F)

SR Met: (CC I)
Reviewed PTN-8JFR-99-010, Rev. 1. Endstate frequency totals are given in TableS5. And results by
release category are given in Table 6. However, results using the Plant Damage State definitions
of Section 4.2 are not provided. Strictly speaking by the letter of the SR, CC II is not met because
relative contribution to LERF by PDS is not shown, although information is available to provide
such data. So, similar to F&O LE-F1-01, strictly speaking by the letter of the SR, CC II is not met
because contribution to LERF by PDS is not documented.
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SR
LE-G5

ASMECatego._,,
1
IDENTIFY limitations in the LERF
analysis that would impact
applications.

tMetillcomments
Nlo

Section 5.2.1. of the Level 2
calculation PTN-BFJR-99-010.

F&Os
LE-GS-01

-

SRs Not Met

fRCmet
SR Not Met.
Reviewed PTN-BJFR-99-01O, Rev. 1 Section 5.2. The only limitation cited regarding the impact on
applications is with respect to low Fusseil-Vesely (FV) and risk achievement worth (RAW) values.
That does not meet the intent or letter of this SR. There can be potentially large sources of
uncertainty on physical phenomena such as thermally induced SGTR, and the break size and
location in piping for ISLOCA. Additionally, there are uncertainties in the determination of
radionuclide release fractions and the assignment of CET endstates. The Level 2 LERF analysis is a
representation of known severe accident phenomena, but uncertainties in the LERF results may
impact certain applications such as the use of RG 1.174.

[

F&
o SR Leovel Issue

DA-D5-01

DA-D5

F

Ba..
osisforsignificance

PossibleResoluton

For several CCF groups, a "global
common cause event" (as described

The missing CCF contribution from the 5- Two alternatives. The missing CCF terms
of-6 term (or the 2-of-4 and 3-of-4) should !could be added to the CAFTA fault trees

at the end of Section 4.2 of PTNBFJR-2008-012, Rev. 0) is used.

not be significant since the 6-of-6 term (or and CCF basic events calculated for the
new terms. A simpler alternative is to
4-of-4 term) is included and should

While this is a reasonable

dominate the CCF contribution,

revise the calculation of the rt6 term to

Init*ialComment

Could not find guidance regarding
adding o5 to at6 to approximate the 5/6
combinations in I NEL-94/0064, but it
makes sense. Does the reviewer have a
specific reference (document and page

simplification, the global common

include the missing ct5 value. Thus, ct6' = number) for this?

cause event needs to account for the
common cause combinations that

aSL+ az6.This overestimates the a5
icontribution, since it is applied to the

are not included explicitly. However,
for several 6-component groups

case where all 6 components fail, but
this should be a small and conservative

(AFW AOVs FTO, AFW CVs FTO, AFW

approximation. (Similar correction for

MOVs FTO), the 5-of-S term was not

the 4-component group, ct4'

included and the 6-of-6 term was
not adjusted. A similar issue appears
to be present for SG SVs FTO (4-

a4).

=

a2 + aL3+

component group), where only the
4-of-4 term is included (the 2-of-4
and 3-of-4 terms are missing and the
4-of-4 term was not adjusted).
DA-D6-01

DA-D6

F

The CCF notebook did not include a

The SR includes a check to assure the CCF

Review plant-specific component failure

This needs to be done to meet the

review of plant failure data for

parameters are consistent with available

e=vents from the most recent data

Standard, but I don't expect to find any

common cause events,

plant-specific experience,

update to identify any common cause

plant-specific CCFs.

failures, If CCFs are identified, verify that
the CCF is modeled for the specific
component and failure mode. If this data
indicates a significantly larger fraction of
ifailures are CCFs than the generic CCF
parameters would predict, plant-specific
CCF parameters should be calculated. If
the data is limited (one or two failures in
iaspecific component group), this would
!not be sufficient evidence to justify
plant-specific CCF parameters.
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L-2016-006, Attachment A
Page 74 of 79

Table 3 - Turkey Point PRA Model

DA-D6-02

DA-D6

F

Section 3.0 of the CCF Notebook
includes the assumption that CCFs

-

CCFs may be significant contributors to
system initiating events,

SRs Not Met

are not included in fault tree

Provide a basis for excluding CCFs from CCFs are included for the components
system initiating events and include CCFs in the initiating event fault trees. For
where a basis for exclusion cannot be
e=xample, in the CCW system where 2/3

initiating events with year-long

established. For example, include CCF in

pumps are normally running, there are

mission times due to excessive
conservatism in applying CCF factors

system initiating event models only for
active components that are in the same

AND gates with a single FTR event of
one of the normally running pumps

that are developed for 24-hr mission
time. However, this is not sufficient

configuration (i.e., between normally
operating pumps in the same system but
not between operating and standby
pumps in the same system).

with an 8760-hour mission time and
CCF events for the other 2 running

basis for excluding CCFs for fault tree
IEmodels.

pumps with mission times equal to the
MlTR of the pumps. There is not a CCF
for all 3 pumps with a mission time of
8760 hours, nor should there be; all 3
pumps are not normally running at the
same time, and certainly not for 8760
hours.

IE-C14-01

IE-C14

F

CP TBHX rupture probability - The
IEfrequency for tube rupture is
based on a Reference 5 value of
3.48E-08/hr (peer review did not

Depending on the application of the tube
rupture data, the thermal barrier heat
e=xchanger ISLOCA initiator frequency and
associated core damage results appear to

Assess the tube rupture original source WVill assess.
dlata and whether it is applicable to each

verify this reference) for "HX Tube

be low by a factor of three because the

any changes or basis accordingly.

External Leak Large >50 gpm". This

ISLOCA event could occur at each RCP.

hourly frequency is multiplied by

This should not have a significant effect on
8760hr/yr for an annual IE frequency t"he overall ISLOCA results given that
!of 3.05E-D4/yr. Depending on the
rBCCW ISLOCA sequences are of very low
!application of the data, this It
frequency.
frequency could be applied at each
RCP, thus event tree top event "RCP
TBHX Tubes Intact?" would be
multiplied by a factor of
3. Applicability of the TBHX data to
one or all RCPs should be
examined/documented for impact
on the total %ZZISLTBCCW
initiator/results.

thermal barrier cooler/RCP. Revise
initiator %ZZISLTBCCW and document
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F&
IE-C14-02

R Lvl{su
IE-C14

F

Mlanual operator action is credited
f'or local manual closure of MOV-*-

-

{ai o infcnc

Psi

BICCW isolation is credited in the ISLOCA
e=valuation. Success of isolation is

Evaluate and document whether the
operator action should be credited and

626 (should it fail to close) and/or to important because it both mitigates the
local closure of manual valve *-.736.

SRs Not Met

remove credit for the action if it cannot

ISLOCA event and maintains CCW function be justified

Operator success ensures that the

'or cooling of essential equipment. The
CCW piping remains intact. Although basis for the operator action (adequate

!eouto
nta omn
rhe fact that the pressure increase in
the CCW system due to the TBHX tube
rupture would be mitigated by the CCW
surge tank expansion volume and the
relief valve RV-3/4-707 opening at 50
pasg are obviously the reason some

the HEP for the local action is0.5,
the time window basis should

time and habitability) should be
demonstrated or no credit should be given

credit is given to closing a valve to
isolate the leak. The time available for

dlocument to ensure that the

for the local manual action.

performing the isolation will depend

operator has sufficient time to

upon the size of the rupture as well as

perform these actions before the
CCW piping boundary fails.

other factors. Need to find
WVestinghouse letter FPL 88-757. Since
the HEP is already high at 0.5, this may
be more trouble than it's worth.
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F&O

SR

lE-C14-03

IE-C14

Level LIsue
F

jBasis for Significance

-

SRs Not Met
jPossible Resolution

:

Thermal Barrier ISLOCA IE Frequency This TBCCW penetration could
- RCP Thermal Barrier CCW Supply
significantly contribute to the existing

Evaluate and document the TBCCW
supply penetration for possible ISLOCA

Penetration #3 - This penetration is

initiating events. Should also assess the

TBCCW ISLOCA CDF sequences•

not evaluated for potential ISLOCA

impact on CCW return line from RCP

contribution, This penetration is

motor cooling and lifting of RV-729 if V-

protected by two normally open,

712A fails open. Ensure that these

active check valves (717 and

penetrations are also identified in Table

721LA/B/C) inside containment and

1, list of penetrations.

two normally open MOVs (716A/B)
outside containment. The
associated piping inside containment
appears to be designed for full RCS
pressure. However, given a thermal
barrier tube breach, the active check
valves could fail to close (w/CCF).
The active failure of the outboard
MOVs (also w/CCF) may be highly
unreliable due to low differential
pressure design capability and lack
of relevant closure signals, and there
might not be sufficient time for
manual action. Failure of this
penetration should be assessed for
possible contribution to the TBCCW
ISLOCA event frequency and
sequences.

,,

a Cmmn
Will examine these penetrations for
ISLOCA potential.
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IE-C14-04

IE-C14

F

-

SRs Not Met

ISLOCA assessment of Penetration 1 Current RHR Small ISLOCA event

Evaluate and document the RHR small

(RHR SDC suction line) did not
consider that the common suction

sequences improperly credit the
mitigation capability of the associated

ISLOCA sequences taking no credit for
associated Unit HHSI pumps and RWST.

piping beyond the RHR pumps could
be affected by the over-

Unit's HHSI pumps and RWST. Removing
credit for HHSI and RWST will increase

Good catch. Will be making this change.

pressurization event. This would
some of the RHR small ISLOCA event
impact the function of the high head contribution by 3 orders of magnitude;
SI pumps and the RWST (and
from the range of E-12/yr to E-O9/yr. Even
Containment Spray pumps, which
are not important in ISLOCA
scenarios). As a result, the current

with this significant increase, these
sequences will still contribute only a small
amount to the overall ISLOCA risk.

RHR small ISLOCA event sequences
apply too much credit for the
associated Unit's RWST and HIHSI
pumps.
IE-C14-05

IE-C14

F

Penetrations 58/59/60: (HHSI cold
leg injection) - These penetrations
are qualitatively screened from
further detailed evaluation on the
basis that ... "h

combination of
three check valves is equivalent to
three locked/closed isolation

These penetrations have been

Review these penetrations and provide
qualitatively screened, however it is not
further basis for screening.
clear that their physical configurations are
equivalent to the intended configuration
defined in the screening criterion.
Additional basis is needed to justify the
screening or perform a detailed evaluation

valves", for meeting NUREG/CR-5928: of these penetrations.
criterion (c), systems isolated by
redundant normally closed and
locked manual valves that are
independently verified to be closed
and locked before plant startup".
This comment is also applicable to
Penetration 18. Additional basis is
needed to support this equivalency
assertion for screening these
penetrations.

I assume the issue here is that 3 closed
check valves are not believed to be
e•quivalent to 3 manually isolated
manual valves. Still, the probability of 3
closed check valves opening against
pressure is likely to be adequately low
For screening.
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IE-C14-O6

IE-C14

S

-

SRs Not Met

The PTN ISLOCA analysis is based on This is not a significant F&O. In general,
early NUREG information and
the ISLOCA evaluation method and
industry practice, which continue to
provide a reasonable source of

Consider updating the ISLOCA evaluation Will likely update the ISLOCA model
to current industry practice and
with the benefit of the latest guidance
notebook documentation could benefit by reference material. It is noted that there when resources permit.
reviewing/consulting aspects of the latest are limitations in the WCAP-17154,

inputs/practice for consideration in

ISLOCA industry information and best

Revision 1 methodology and its

ISLOCA modeling. In general

practices including WCAP-17154, Revision

complete adoption is not recommended.

however, the evaluation might

1, "ISLOCA Risk Model"

benefit from aspects of the latest
industry ISLOCA best
practice/methodology presented in
WCAP-17154, Revi..
IE-C14-07

IE-C14

S

Table 1 "Potential ISLOCA Flow

Improve documentation of ISLOCA scope
Paths" - Consider adding more detail and screening.
in the ISL Screening Results column.
For example, Penetrations 1.3 and 14
(Letdown and Charging) may not
cleanly screen. Both systems
interface with low pressure systems
(letdown-purification piping and
charging-pump suction). Typically
there are redundant isolation means

to isolate - thus IEfrequency should
be low. However, this cannot be
concluded from the table details.
Also, Penetration 3, "RCP CCW
Supply" indicates that this
penetration was screened based on
"not connected to the RCS".
However, this penetration provides
the CCW supply to RCP thermal
barrier cooling and should be
assessed (refer to F&O IE-C14-2).

Consider updating the ISLOCA report to
improve the details in Table 1, primarily
the column information under "ISL
Screening Results"

OK.
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LE-65-O1

LE-G5

F

-

SRs Not Met

There is no discussion of limitations

Does not meet the intent of providing a

Provide a discussion of possible

of severe accident understanding
and modeling. This includes such

discussion regarding limitations on the
understanding of severe accident

limitations of the LERF analysis based on,
for example, limitations on the state of

matters as the impact of uncertainty phenomenology, and how the Level 2
severe accident understanding and level
regarding thermally induced SGTR
modeling uncertainties could impact L=ERF2 PRA analysis. Briefly describe how key
on quantification, the uncertainty of quantification and potential risk-informed uncertainties in the LERF quantification
ISLOCA break size and location on
timing and source term, and the
assignment of CET to endstates.
Conservative treatment of some
phenomena can affect LERF
quantification, which in turn impacts
LERF and delta LERF results when
applying RG 1.174 guidelines in riskinformed changes to the licensing
basis, for example.

applications,

could impact risk-informed changes to
the licensing basis under RG :1.174, for
example.

Will add discussion.

