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ABSTRACT 

This safety evaluation report (SER) documents the technical review of the Shearon Harris 
Nuclear Power Plant (HNP), Unit 1, license renewal application (LRA) by the United States (US) 
Nuclear Regulatory Commission (NRC) staff (the staff). By letter dated November 14, 2006, 
Carolina Power & Light (CP&L) Company, doing business as Progress Energy Carolinas, Inc., 
submitted the LRA in accordance with Title 10, Part 54, of the Code of Federal Regulations, 
"Requirements for Renewal of Operating Licenses for Nuclear Power Plants." CP&L requests 
renewal of the Unit 1 operating license (Facility Operating License Number NPF-63) for a period 
of 20years beyond the current expiration at midnight October 24, 2026, for Unit 1. 

HNP is located approximately 16 miles southwest of Raleigh, NC., and 15 miles northeast of 
Sanford, NC. The NRC issued the construction permit for Unit 1 on January 27, 1978, and 
operating license on January 12, 1987. Unit 1 is of a dry ambient pressurized water reactor 
design. Westinghouse supplied the nuclear steam supply system and Daniel International 
originally designed and constructed the balance of the plant with the assistance of its agent, 
Ebasco. The Unit 1 licensed power output is 2900 megawatt thermal with a gross electrical 
output of approximately 900 megawatt electric. 

This SER presents the status of the staff's review of information submitted through July 
21, 2008, the cutoff date for consideration in the SER: The staff identified an open item and two 
confirmatory items that were resolved before'the staff made a final determination on the 
application. SER Sections 1.5 and 1.6 summarizes these, items and their resolution. Section 
6.0 provides the staffs final conclusion on the review of the HNP LRA. 
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4.2.5.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
low-temperature overpressure limits analysis in LRA Section A.1.2.1.4. On the basis of its 

. review of the FSAR supplement, the staff concludes that the summary description of the 
applicant's actions to address the low-temperature overpressure limits analysis is adequate. 

4.2.5.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR54.21(c)(1)(ii), that the analyses have been projected to the 
end of the period of extended operation that the effects of aging on the intended function(s) will 
be adequately managed for the period of extended operation. The staff also concludes that the 
FSAR supplement contains an appropriate summary description of the TLAA evaluation, as 
required by 10 CFR 54.21 (d). 

4.3 Metal Fatigue 

By letter dated August 31,2007, the applicant revised LRA Section 4.3 to summarize several 
thermal and mechanical fatigue analyses of plant mechanical components presented as TLAAs . 
addressed in the following subsections. 

4.3.1 
4.3.1.1· 

4.3.1.2 
4.3.1.3 
4.3.1.4 
4.3.1.5 
4.3.1.6 
4.3.1.7 
4.3.2 

4.3.2.1 
4.3.2.2 
4.3.3 
4.3.4 
4.3.5 
4.3.5.1 
4.3.5.2 

Explicit Fatigue Analyses (Nuclear Steam Supply System (NSSS) Components) 
Reactor Vessel 
Reactor Vessel Internals 
Control Rod Drive Mechanism 
Reactor Coolant Pumps 
Steam Generators 
Pressurizer 
Reactor Coolant Pressure Boundary Piping (ASME Class 1) 
Implicit Fatigue Analysis (ASME Class 2, Class 3, and American National Standards 
Institute (ANSI) B31.1 Piping) 

. -ASME Class 2 and Class 3 Piping 
ANSI B31.1 Piping 
Environmentally-Assisted Fatigue Analysis 
RCS Loop Piping Leak-Before-Break Analysis 
Cyclic Loads that Do Not Relate to RCS Transients. 
Primary Sample Lines 
Steam Generator Blowdown Lines 

4.3.1 Explicit Fatigue Analyses (NSSS Components) 

The applicant submits the latest design fatigue analyses for each NSSS component within the 
reactor coolant pressure boundary (RCPB) to demonstrate that the design analyses will remain 
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bounding through the period of extended operation. Components within the scope of this review 
include nonpressure-boundary reactor internals components . 

. Original fatigue design calculations assumed a large number of design transients from relatively 
severe system dynamics over the original 40-year design life. In general, actual plant 
operations have resulted inonly a fraction of the originally expected fatigue duty. 

A review to establish the current design basis for the major NSSS components showed that the 
use of transients from the steam generator replacementluprating analysis is reasonable and 
limiting for the primary equipment except the pressurizer surge line and portions of the 

. pressurizer lower head analyzed separately (LRA Subsections 4.3.1.6 and 4.3.1.7); therefore, 
the governing transients, "NSSS Design Transients," are those from the steam generator 
replacementluprating analysis. Table 4.3-2 presents 40-year design cumulative usage factor 
(CUF) values compiled from design documents including the recent steam generator 
replacementluprating analysis. 

The next evaluation factored the effects of the reactor water environment on fatigue. The 
evaluation of NSSS components demonstrated compliance with 10 CFR 54.21(c)(1) by a 
combination of methods under 10 CFR 54(c)(1 )(ii) and (iii). 

The following' sections summarize the results for each of the major NSSS components 
evaluated. 

4.3.1.1 Reactor Vessel 

4.3.1.1.1 Summary of Technical Information in the Application 

LRA Section 4.3.1.1 summarizes the reactor vessel evaluation for the period of extended 
operation. There are TLAAs for several reactor vessel sUbcomponents. The use of transients 
from the steam generator replacementluprating analysis is reasonable and limiting for the 
primary equipment with the exceptions of the pressurizer surge line and portions of the 
pressurizer lower head analyzed separately. Forty-year design CUF values were also parts of 
the steam generator replacementluprating analysis. The reactor vessel fatigue analysis 
demonstrated that, if reactor vessel components were exposed to a bounding set of postulated 
transient cycles, their CUF values would not exceed 1.0. 

The applicant stated that for the component parts of the reactor vessel, the highest 40-year 
design fatigue usage value is 0.37 for the closure studs. Multiplying this fatigue usage by 1.5 to 

, account for 60 years of operation yields a CUF of 0.56. This value does not exceed the design 
limit of 1.0 and is, therefore, acceptable. This 60-year fatigue usage bounds the maximum 
environmentally-adjusted usage factor of 0.1740 for the reactor vessel outlet nozzles in LRA 
Table 4.3-3; therefore, the analysis has been projected to the period of extended operation per 
10 CFR 54.21 (c)(1) (ii). 
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4.3.1.1.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.1.1 to verify pursuant to 10 CFR 54.21 (c)(1 )(ii) thatthe 
analysis has been projected to the end of the period of extended operation. ' . 

The staff reviewed LRA Table 4.3-1 for an adequate list of the assumed transients. 

During the audit, the staff asked the applicant to address following questions: 

(1) Describe the method for estimating the number of cycles for 60 years of operation for 
the transients listed in LRA Table 4.3-1 and explain why the cycles to date and the 
cycles projected for 60 years can be zero. 

(2) The staff reviewed FSAR Table 3.9-1 ("Summary of Limiting Reactor Coolant Design 
Transients") and determined that LRA transients loop out of service shutdown, loop out 
of service startup, and inadvertent startup of an inactive loop may not be present at 
HNP. Why are those transients cycles in LRA Table 4.3-1? 

(3) Does HNP address the inadvertent auxiliary spray cooling transient in FSAR 
Table 3.9-1? 

On the first question, it was unclear why the applicant addressed the 60-year projected cycle of 
zero based on 18 years (cycles to date) operation. The applicant responded, "The cycle 
projections will be removed from the License Renewal Application. Cycle projections will not be 
used to justify acceptability of fatigue-related TLAAs by 10 CFR 54.21 (c)( 1 )(i) - the analyses 
remain valid for the period of extended operation." 

On the bases that the staff reviewed all metal fatigue TLAAs to confirm that the applicant will 
not use cycle projections to justify fatigue-related TLAAs under 10 CFR 54.21 (c)(1 )(i), that the 
analyses remain valid for the period of extended operation, and that the applicant's LRA 
Amendment 2 by letter dated, August 31,2007 deleted cycle projections from the LRA, the staff 
finds this response acceptable. 

On the second question, the applicant responded, 

Normal Transients 13, 14, and Upset Transient 8 were included in the qualifications 
performed by WCAP-14778, Revision 1, "Carolina Power and Light Harris Nuclear Plant 
Steam Generator ReplacementlUprating Analysis and Licensing Project NSSS 
Engineering Report," September 2000. As noted in the license renewal basis document, 
Normal Condition transients 13 and 14 (Loop Out of Service) are not applicable to the 
current HNP license'. HNP is notcurrently licensed to operate with N-1 loops. The Loop 
Out of Service transients were included in the Westinghouse System Standard Design 
Criteria 1.3, Revision 2 so that the components are designed in case the plant is 
licensed to operate with N-1 loops. It was recommended by Westinghouse that the 
"Loop Out of Service" transients continue to be considered for the SGR/Uprating 
Project; therefore, the transients we~e carried forward to the License Renewal fatigue 
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evaluation. This also applies to Upset Transient 8 (Inadvertent Startup of an Inactive 
Loop). 

The staff reviewed Westinghouse Commercial Atomic Power (WCAP)-14778 to confirm 
consideration of those loop out of service transients in the design analysis. On the basis that 
consideration of additional transients in the fatigue analysis generates conservative design 
results, the staff finds the use of transients from the steam generator replacementluprating 
analysis for reactor vessel components acceptable. 

On the third question, the applicant responded; 

The inadvertent auxiliary spray transient is a subcategory of the umbrella transient 
Inadvertent RCS Depressurization. The Inadvertent RCS Depressurization has 20 
cycles with 10 of those cycles being the postulated as inadvertent auxiliary spray events. 
The inadvertent auxiliary spray events were not specifically listed, since the inadvertent 
auxiliary spray events were already included in the Inadvertent RCS Depressurization 
transients. 

The staff reviewed the transient definition from the basis document, "Westinghouse System 
Standard Design Criteria 1.3," to confirm that the inadvertent auxiliary spray transient could be 
enveloped by the umbrella transient inadvertent RCS depressurization. On this basis, the staff 
finds this response acceptable. 

The staff reviewed LRA Table 4.3-2 to confirm the 40-year design maximum reactor vessel 
CUF of 0.3744 for closure studs. The CUF value 0.562 accounts for th~ additional 20 years of 
extended operation by multiplying the 40-year design CUF of 0.3744 by 1.5. On this basis, the 
staff concluded that the analyses have been projected to the end of the period of extended 
operation per 10 CFR 54.21 (c)(1) (ii). 

4.3.1.1.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of the 
reactor vessel in LRA Section A 1.2.2.1. On the b~sis of its review of the FSAR supplement, the 
staff concludes that the summary description of the applicant's actions to address the reactor 
vessel is adequate. 

4.3.1.1.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(ii), that, for, the analyses have been projected to 
the end of the period of extended operation. The staff also concludes that the FSAR 
supplement contains an appropriate summary description of the TLAA evaluation, as required 
by 10 CFR 54.21 (d). 
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4.3.1.2 Reactor Vessel Internals 

4.3.1.2.1 Summary of Technical Information in the Application 

-
LRA Section 4.3.1.2 summarizes the evaluation of reactor vessel internals for the period of 
extended operation. There is a TLAA for the reactor vessel internals. TheNSSS design 

. transients are those shown in the steam generator replacementluprating analysis, in which 
40-year design CUF values also were determined. The reactor vessel internals fatigue analysis 
demonstrated that, if exposed to a bounding set of postulated transient cycles, reactor vessel 
internals component CUF values would not exceed 1.0. 

For the reactor vessel internals, the 40-year design fatigue usage value is 0.52 for the core 
internals. Multiplying this fatigue usage by 1.5 to account for 60 years of operation yields a CUF 
of 0.78. This value does not exceed the design limit of 1.0; therefore, the analysis has been 
projected to the period of extended operation per 10 CFR 54.21 (c)( 1) (ii). 

4.3.1.2.2 Staff Evaluation 

The staff reviewed the applicant's basis document WCAP-16353-P, "Harris Nuclear Plant 
Fatigue Evaluation for License Renewal," and confirmed the core internal CUF of 0.52 for the 
40-year design life. The staff accepted the projection of the 60-year CUF of 0.78 by multiplying 
the 40-year CUF of 0.52 by 1.5. 

On this basis, the staff concluded the a'1alysis has been projected to the end of the period of 
extended operation per 10 CFR 54.21(c)(1) (ii). 

4.3.1.2.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of the 
reactor vessel internals in LRA Section A.1.2.2.2. On the basis of its review of the FSAR 
supplement, the staff concludes that the summary description of the applicant's actions to 
address the reactor vessel internals is adequate. 

4.3.1.2.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(ii), that, for reactor vessel internals, the 
analyses have been projected to the end of the period of extended operation. The staff also 
concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21(d). 
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4.3.1.3 Control Rod Drive Mechanism 

4.3.1.3.1 Summary of Technical Information in the Application 

LRA Section 4.3.1.3 summarizes the evaluation of the control rod drive mechanism for the 
period of extended operation. There are TLAAs for several Control Rod Drive Mechanism 
(CRDM) sUbcomponents. The NSSS design transients are those shown in the steam generator 
replacemenUuprating analysis, in which 40-year design CUF values also were determined. The 
CRDM fatigue analysis demonstrated that, if exposed to a bounding set of postulated transient 
cycles, CRDM component CUF values would not exceed 1.0. 

For the CRDM, the highest 40-year design fatigue usage value is 0.99 for the "Lower Joint 
Canopy Area" (LRA Table 4.3-2). Multiplying this fatigue usage by 1.5 to account for 60 years 
of operation yields a CUF of 1.49. This value exceeds the design limit of 1.0 and, therefore, 
requires an AMP. The Reactor Coolant Pressure Boundary Fatigue Monitoring Program will 
keep fatigue usage within the design limit or take appropriate re-evaluation or corrective action 
to manage the effects of fatigue on the CRDM for the period of extended operation in 
accordance with 1 0 CFR 54.21 (c)(1 )(iii). 

4.3.1.3.2 Staff Evaluation 

The GALL Report recommends a fatigue monitoring program to manage metal fatigue 
according to 10 CFR 54.21 (c)(1 )(iii). The staff has evaluated the applicant's AMP B3.1 ,"Reactor 
Coolant Pressure Boundary Fatigue Monitoring Program," for monitoring and tracking the 
number of critical thermal and pressure transients for RCS components, determined that this 
program is acceptable to address metal fatigue of RCS components according to 
10 CFR 54.21 (c)(1)(iii), and documented its evaluation and acceptance in SER Section 3.0. On 
the basis that the applicant's action is consistent with the GALL Report recommendation, the 
staff finds that management of the effects of aging on intended functions will be adequate for 
the period of extended operation. 

4.3.1.3.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of the 
CRDM in LRA Section A.1.2.2.3. On the basis of its review of the FSAR supplement, the staff 
concludes that the summary description of the applicant's actions to address the CRDM is 
adequate. 

4.3.1.3.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1)(iii), that the effects of aging on the intended 
function(s) will be adequately managed for the period of extended operation. The staff also 
concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21 (d). 
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4.3.1.4 Reactor Coolant Pumps 

4.3.1.4.1 Summary of Technical Information in the Application 

LRA Section 4.3.1.4 summarizes the evaluation of RCPs for the period of extended operation. 
The RCPshave been designed and analyzed to meet the ASME Code of record. The original 
design fatigue analysis used fatigue waiver requirements and showed the pumps as having a 
TLAA. The RCP fatigue analysis demonstrated that, if the RCPs were exposed to a bounding 
set of postulated transient cycles, the fatigue waiver would remain valid. 

The current design fatigue analysis for the RCPs used the ASME Code NB-3222.4(d) waiver of 
fatigue requirements; therefore, determination of a 40-year or 60-year fatigue usage factor for 
the RCPs was unnecessary. Using the general approach described in LRA Section 4.3.1, the 
applicant made 60-year fatigue cycle projections for license renewal. Based on the projections, 
the fatigue waiver remains valid for 60 years of operation. 

4.3.1.4.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.1.4,ASME Code Section III and NB-3222.4(d), which 
defines components not requiring analysis for cyclic service, and concluded that there is no 
significant cyclic change in temperature, pressure, or mechanical loading. The conditions 
addressed in NB-3222.4(d), remain valid for the period of extended operation; therefore, the 
fatigue waiver remains valid for the period of extended operation. 

4.3.1.4.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAAevaluation of the 
RCPs in LRA Section A.1.2.2.4. On the basis of its review of the FSAR supplement, the staff 
concludes that the summary description of the applicant's actions to address the RCPs is 
adequate. 

4.3.1.4.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(i), that, for the RCPs, the analyses remain valid 
for the period of extended operation. The staff also concludes that the FSAR supplement 
contains an appropriate summary description of the TLAA evaluation, as required by 
10'CFR 54.21(d). 

4.3.1.5 Steam Generators 

4.3.1.5.1 Summary of Technical Information in the Application 

LRA Section 4.3.1.5 summarizes the evaluation of steam generators for the period of extended 
operation. There are TLAAs for several steam generator subcomponents. The use of transients 
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from the steam generator replacementluprating analysis is reasonable and limiting for the 
primary equipment with the exceptions of the pressurizer surge line and portions of the 
pressurizer lower head analyzed separately; therefore, the NSSS design transients are those 
shown in the steam generator replacementluprating analysis, in which 40-year design CUF 
values also were determined. The steam generator fatigue analysis demonstrated that, if steam 
generator subcomponents were exposed to a bounding set of postulated transient cycles, 
component CUF values would not exce,ed 1.0 with the exceptions of the secondary manway 
bolts and the 4-inch inspection port bolts addressed in more detail below. 

Other than those for the secondary manway bolts and the 4-inch inspection port bolts, the 
highest 40-year design fatigue usage value is 0.98 for minor shell taps. Multiplying this fatigue 
usage by 1.5 to account for 60 years of operation yields a CUF of 1.47. This value exceeds the 
design limit of 1.0, and, therefore, requires an AMP. 

The Reactor Coolant Pressure Boundary Fatigue Monitoring Program will keepJatigue usage 
within the design limit or take appropriate re-evaluation or corrective action to manage the 
effects of fatigue on the steam generator (other than the secondary manway bolts and the 
4-inch inspection port bolts) for the period of extended operation in accordance with 
10 CFR 54.21 (c)(1 )(iii). 

The steam generator secondary manway bolts and 4-inch inspection port bolts have 40-year 
design fatigue usage factors over 1.0. These components were "to be replaced based on a 
replacement schedule;" however, the applicant reanalyzed the steam generator secondary 
manway cover bolts and 4-inch inspection port bolts to remove unnecessary conservatism. The 
update changed only the number of unit loading and unit unloading transient cycles in the 
previous design analysis. Each transient was to occur 2000 times over the life of the plant, a 
number still greater than the best estimate number in the previous design analysis. Reanalysis 
of the usage factor for the secondary manway bolts and the 4-inch inspection port bolts used 
40-year design cycles for all transients except the unit-loading and unit-unloading transients. 
These transients were limited to 2,000 cycles each compared to the 18,300 cycles for normal, 
condition transients 3 and 4. The calculated usage for the bolts based on this transient set is as 
follows: 

Secondary Manway Cover Bolts: Fatigue Usage = 0.83 
4-inch inspection port bolts: Fatigue Usage = 0.81 

Multiplying this fatigue usage by 1.5 to account for 60 years of operation yields: 

Secondary Manway Cover Bolts: Fatigue Usage = 1.245 
4-inch inspection port bolts: Fatigue Usage = 1.215 

These values exceed the design limit of 1.0 and, therefore, require an AMP. The Reactor 
Coolant Pressure Boundary Fatigue Management Program will maintain the design allowable 
cycles for all transients (except unit-loading and unit-unloading) and the reduced number of unit 
loading and unit unloading transients or take appropriate re-evaluation or corrective action to 
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manage the effects of fatigue on the secondary manway bolts and the 4-inch inspection port 
bolts for the period of extended operation in accordance with 10 CFR 54.21 (c)(1 )(iii). 

4.3.1.5.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.1.5 to verify, pursuant to 10 CFR 54.21 (c)(1 )(iii), that 
management of the effects of aging on intended functions will be adequate for the period of 
extended operation. 

During audit and review, the staff confirmed that steam generator components will be managed 
under a cycle-based fatigue monitoring program. The staff also confirmed that analysis of the 
steam generator secondary manway cover bolts and 4-inch inspection port bolts fatigue 
evaluations was based on design transient cycles except the number of unit-loading and 
unit-unloading transient cycles assumed to occur 2000 times over the life of the plant; therefore, 
the enhanced Fatigue Management Program will track these cycles with a limit of 2000 cycles 
and an alarm limit of 1500 cycles. In the applicant's letter dated August 31,2007, 
Commitment 32 stated that the enhanced fatigue monitoring program will address corrective 
actions through the Corrective Action Program for components exceeding alarm limits, including 
a revised fatigue analysis or repair or replacement of the component. In this letter, the applicant 
also set the cycle/transient alarm limit at around 75 percent of the design basis cycle/transient 
and provided an adequate time frame for corrective actions. On these bases, the staff 
concluded that the applicant's alarm limit for the cycle-based fatigue management program is 
adequate. 

The GALL Report recommends a fatigue monitoring program to manage metal fatigue 
according to 10 CFR 54.21 (c)(1 )(iii). The staff has evaluated the applicant's AMP B3.1, 
"Reactor Coolant Pressure Boundary Fatigue Monitoring Program," for monitoring and tracking 
the number of critical thermal and pressure transients for RCS components, determined that 
this program is acceptable to address metal fatigue of RCS components according to 
10 CFR 54.21(c)(1)(iii), and documented its evaluation and acceptance in SER Section 3.0. On 
the basis that the applicant's action is consistent with the GALL Report recommendation, the 
staff finds that management of the effects of aging on intended function will be adequate for the 
period of extended operation. 

4.3.1.5.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
steam generators in LRA Section A.1.2.2.5. On the basis of its review of the FSAR supplement, 
the staff concludes that the summary description of the applicant's actions to address steam 
generators is adequate. 

4.3.1.5.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(iii), that the effects of aging on the intended 
function(s) will be adequately managed for the period of extended operation. The staff also 
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concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21 (d). 

4.3.1.6 Pressurizer 

4.3.1.6.1 Summary of Technical Information in the Application 

LRA Section 4.3.1.6 summarizes the evaluation of the pressurizer for the period of extended 
operation. There are TLAAs for several pressurizer subcomponents. The use of transients from 
the steam generator replacementluprating analysis is reasonable and limiting for the primary 
equipment with the exceptions of the pressurizer surge line and portions of the pressurizer 
lower head analyzed separately; therefore, the NSSS design transients are those shown in the 
steam generator replacementluprating analysis, in which 40-year design CUF values also were 
determined. 

The pressurizer fatigue analysis demonstrated that, if pressurizer subcomponents were 
exposed to a bounding set of postulated transient cycles, CUF values would not exceed 1.0 for 
all components; however, certain pressurizer lower head locations are not bounded by the 
original design fatigue analysis because it did not consider insurge/outsurge transients 
discovered subsequently. 

For the pressurizer (other than the lower head and surge line nozzle), the highest 40-year 
design fatigue usage value is 1.00 for the "Trunnion Bolt Hole" (LRA Table 4.3-2). Multiplying 
this fatigue usage by 1.5 to account for 60 years of operation yields a CUF of 1.50. 

The applicant used Westinghouse Owners Group (WOG) recommendations to address 
operational pressurizer insurgeloutsurge transients by reviewing plant operating records in 
sufficient detail to determine pressurizer insurgeloutsurge transients for past operation, 
updating pressurizer lower head and surge nozzle transients to reflect past and projected future 
operations, and evaluating the impact of the updated transients on the structural integrity of the 
pressurizer. The WOG also recommended operating strategies that may be useful in 
addressing the insurge/outsurge issue. On January 20, 1994, the applicant adopted the 
modified operating procedures recommended by the WOG to mitigate pressurizer 
insurge/outsurge transients. 

The applicant used plant data from hot functional testing to January 20, 1994, to establish 
pre-modified operating procedure transients that represent past plant heat-up and cool-down 
operations and collected and processed plant data from July 19, 1999, to October 18, 2004, for 
post-modified operating procedures operations. The 5.26 years of data history with the 
pre-modified operating procedure transients was projected to predict 60-year fatigue usage 
based on current operating practices. 

Fatigue evaluations of the pressurizer lower head and surge line nozzle used the online 
monitoring and Westinghouse proprietary design analysis features of the WESTEMS™ 
Integrated Diagnostics and Monitoring System. The fatigue evaluations follow the procedures of 

4-25 



ASME Code, Section III, NB-3200. Calculations of stress ranges, cycle pairing, and fatigue 
usage factors were by use of WESTEMS™ consistent with the ASME Code and WOG 
recommendations. 

The fatigue evaluations at critical locations of the pressurizer lower head (including the 
pressurizer surge line nozzle) and of the surge line RCS hot leg nozzle were based upon 
pre-modified operating procedure transients with the post-modified operating procedure , 
transients that include the effects of insurge/outsurge and surge line stratification. These 
transients were developed based upon plant-specific data and WOG information and 
guidelines. The predicted fatigue usage was determined assuming future operations following 
current operating procedures. 

For 40 years of plant life, the pressurizer lower head has the highest fatigue usage of 0.36 at 
the inside surface of the lower head at the heater penetration region. Multiplying this fatigue 
usage by 1.5 to account for 60 years 'of operation yields a fatigue usage of 0.54. Evaluation of 
this location also accounted for the effects of reactor water environment on fatigue. The 60-year 
fatigue usage for this location is 1.35 as shown in LRA Table 4.3-3. 

For the pressurizer, the maximum fatigue usage for 60 years of operation is 1.35. This value 
exceeds the design limit of 1.0 and, therefore, requires an AMP. The Reactor Coolant Pressure 
Boundary Fatigue Monitoring Program will maintain the design limit fatigue usage or take 
appropriate re-evaluation or corrective action to manage the effects of fatigue on the 
pressurizer for the period of extended operation in accordance with 10 CFR 54.21 (c)(1 )(iii). 

4.3.1.6.2 Staff Evaluation 

During audit and review, the staff asked the applicant what components are in the stress-based 
fatigue monitoring portion of the HNP program. The applicant responded as follows: 

The HNP Fatigue Evaluation for License Renewal (WCAP-16353-P) resulted in the 
following locations recommended for inclusion into the program. 

Pressurizer Lower Head 
• Pressurizer Surge Line 
.' CVCS Piping and Heat Exchanger 

Based on the Westinghouse recommendations, the HNP fatigue monitoring program will 
, be enhanced to include the above components by monitoring fatigue usage for these 
locations using online fatigue monitoring software. 

In this letter, the applicant also indicated its stress-based fatigue monitoring locations and 
stress-based alarm limit of 0.9. On the basis that the 0.9 alarm limit will provide adequate time 
for actions, the staff concluded that the applicant's stress-based alarm limit is adequate. For all ' 
other locations managed through a cycle-based monitoring program, the applicant also 
provided its alarm limit. Commitment 32 states that the enhanced program will address 
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corrective actions through the Corrective Action Program for components exceeding alarm 
limits, including a revised fatigue analysis or repair or replacement of the component. 

LRA Amendment 2 states that the applicant used plant data from July 19, 1999, to 
October 18, 2004, to predict 60-year fatigue usage based on current operating practices. The 
staff does not agree with this prediction, which used 5.26 years of data to determine the next 40 
years of operation transients; however, the applicant, by letter date January 17, 2008, 
committed to a stress-based fatigue monitoring program to manage those components. On this 
basis, the staff finds this LRA amendment acceptable. Therefore the applicant projections will 
not be used. The applicant will manage the effects of aging for the period of extended 
operation. 

LRA Amendment 2 also states that the pressurizer lower head heater penetration region has 
the highest fatigue usage (0.36) for the 40 years of plant life. LRA Table 4.3-2 lists a design 
fatigue usage factor of 0.909 for this location. The staff asked the applicant to address the 
difference. This item was confirmatory item (CI) 4.3 and needed the applicant's docketed 
response to complete the staff's review. 

In letter dated April 23, 2008, the applicant stated that HNP will update the piping design 
specification to reflect the current design basis operational transients used in the Time-Limited 

. Aging Analyses for the reactor coolant pressure boundary (See Commitment No. 37). The 
applicant also amended LRA FSAR Supplement Section A.1.2.2.2.1 0 to indicate that the TLAA 
on metal fatigue of the charging nozzle, surge line, and pressurizer lower head and surge 
nozzle will be managed in accordance with the 10 CFR 54.21(c)(1)(iii). This is consistent with 
the applicant's TLAA on metal fatigue of the Class 1 piping components (as provided in LRA 
Section 4.3.5), which indicates that the Fatig_ue Monitoring Program will be used to manage the 
effects of aging for these components in accordance with the TLAA acceptance criterion 
requirementin 10 CFR 54.21 (c)(1)(iii). 

Based on this review, the staff finds that the applicant has appropriately addressed the staff's 
confirmatory item on the TLAA on metal fatigue of the reactor coolant pressure boundary. 
Confirmatory Item 4.3 is closed. 

During the audit and review, the staff asked the applicant to explain the input of stresses to 
apply the stress transfer function of fatigue analysis software, WESTEMSTM, to the stressed 
components or the stress intensity and asked for input and results of any benchmarking 
problems for pressure, temperature, or moment loadings. 

The applicant's response is in pages 67 to 93 of Enclosure 3 of LRA Amendment 2 by letter 
dated August 31,2007. 

The staff reviewed the applicant's response explaining the method for the stress transfer' 
function of fatigue analysis software WESTEMS. On the basis of its review, the staff confirmed 
that the applicant superimposed stress at the component stress level for each time step and for 
each applied loading type. The staff concluded that the method is in accordance with ASME 
Section III, Division 1, NB-3200 criteria. 
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The applicant also stated, 

The verification of fatigue analysis software thermal and mechanical stress calculations 
have been performed in the programs verification and validation documentation. 
However, each application verification of the finite element model and of the final 
thermal transfer function databases should be performed in order to show applicability to 
the problem being modeled. To do this for mechanical loads, Westinghouse verifies the 
finite element model results by comparing them to the expected theoretical values. For 
the time varying thermal results, the applicant performs thermal stress analyses using 
both the finite element program and WESTEMSTM.n 

On the basis that verified fatigue analysis software stress results had the theoretical values and 
traditional finite element analysis, the staff finds the applicant's transfer function method for 
evaluating stress results acceptable. 

The staff also reviewed the applicant's benchmark verification results plotted in Figures 8-1 
through 8-11 and additional results of samples 1 and 2 all indicating that the stress results 
generated from fatigue analysis software and those generated from traditional finite element 
ANSYS analysis have negligible differences. On this basis, the staff concludes that stress 
evaluation by fatigue analysis software is acceptable. 

The GALL Report recommends a fatigue monitoring program to manage metal fatigue 
according to 10 CFR 54.21 (c)(1 )(iii). The staff has evaluated the applicant's AMP 83.1, 
"Reactor Coolant Pressure 80undary Fatigue Monitoring Program," for monitoring and tracking 
the number of critical thermal and pressure transients for RCS components, determined that 
this program is acceptable to address metal fatigue of RCS components according to 
10 CFR 54.21 (c)(1)(iii), and documented its evaluation and acceptance in SER Section 3.0. On 
the basis that the applicant's action is consistent with the GALL Report recommendation, the 
staff finds that management of the effects of aging on intended functions will be adequate for 
the period of extended operation. 

4.3.1.6.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description, as amended by letter dated 
April 23, 2208, of its TLAA evaluation of the pressurizer in LRA Section A.1.2.2.6. On the basis 
of its review of the FSAR supplement, the staff concludes that the summary description of the 
applicant's actions to address pressurizer is adequate. 

4.3.1.6.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(iii), that management of the effects of aging on 
intended functions will be adequate for the period of extended operation. The staff also 
concludes that the FSAR supplement is an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21 (d). . 
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4.3.1.7 Reactor Coolant Pressure Boundary Piping (ASME Class 1) 

4.3.1.7.1 Summary of Technical Information in the Application 

LRA Section 4.3.1.7 summarizes the evaluation ofHCPB piping (ASME Class 1) for the period 
of extended operation. There are TLAAs for RCPB piping components. The use of transients 
from the steam generator replacemenUuprating analysis is reasonable and limiting for the 
primary equipment with the exceptions of the pressurizer surge line and portions of the 
pressurizer lower head analyzed separately; therefore the NSSS design transients are those 
shown in the steam generator replacemenUuprating analysis, in which 40-year design CUF 
values also were determined. The RCPB piping fatigue analysis demonstrated that, if the RCPB 
piping components were exposed to a bounding set of postulated transient cycles, their CUF 
values would not exceed 1.0; however, the pressurizer surge line is not bounded by the original 
design fatigue analysis. 

In response to NRC Bulletin 88-11, "Pressurizer Surge Line Thermal Stratification," the 
applicant evaluated the pressurizer surge line stratification transients separately for 40 years of 
operation. 

For component parts of the RCPB piping, the highest 40-year design fatigue usage value is 
0.98 for the pressurizer spray piping (LRA Table 4.3-2) before evaluation of the effects of 
reactor water environments on fatigue (LRA Subsection 4.3.3). Multiplying this fatigue usage by 
1.5 to account for 60 years of operation yields a CUF of 1.47. 

Accounting for the effects of reactor water environments on fatigue, the highest 60-year fatigue 
usage is 2.120 for the pressurizer surge line as shown in LRA Table 4.3-3. 

As these values exceed the design limit of 1.0, they require an AMP. The Reactor Coolant 
Pressure Boundary Fatigue Monitoring Program will maintain the design limit fatigue usage o~ 
take appropriatere-evaluation or corrective action to manage the effects of fatigue on the 
pressurizer for the period of extended operation in accordance with 10 CFR 54.21 (c)(1 )(iii). 

4.3.1.7.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.1.7 and LRA Table 4.3-2, which lists design fatigue usage 
factors. Section 4.3.1.7 addresses the pressurizer spray piping and surge line piping fatigue 
management only and not other Class 1 piping fatigue management. The staff requested from 
the applicant clarification addressing all the Class 1 piping. 

In a letter dated January 17, 2008, the applicant clarified that the basis for aging management 
in LRA Section 4.3.17 should have applied to the entire scope of the Class 1 piping for HNP, 
and should not have been limited to only pressurizer spray piping and surge line piping. In this 
response, the applicant amended its LRA to state that: 
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Therefore, the effects of fatigue on the reactor coolant pressure boundary piping will be 
managed for the period of extended operation in accordance with 10 CFR 54.21 (c)(1 )(iii). 

This LRA amendment expands the scope of the applicant's metal fatigue assessment in LRA 
Section 4.3.1.7 to the entire Class 1 piping in the reactor coolant pressure boundary and 
addresses the staff's issue. 

The staff noted that Footnote C ofLRA Table 4.3-3 had indicated thatthe design basis 
transients for the surge line, charging nozzle, and pressurizer lower head and surge nozzle had 
been redefined. The staff's position is that an ASME design report should follow design 
specification and that if the design conditions change, an updated design specification should 
reflect the change(s). In a supplemental question (followup question), the staff asked the 
applicant to: (1) clarify what the redefined transients are that had been mentioned in Footnote C 
of LRA Table 4.3-3 and (2) clarify whether the piping design specification had been updated to 
address the redefined transients mentioned in this footnote. 

The applicant responded to the staff's followup question by letter dated January 17, 2007. In 
this letter (Audit Question LRA 4.3.3-5 [Followup] Response in Enclosure 1), the applicant 
provided a summary of the transients that were redefined for the surge line, charging nozzle, 
and presswizer. The applicant stated that the design specification had not been updated to 
reflect the redefined transients for the surge line, charging nozzle, and pressurizer lower head 
and surge nozzle. 

The staff position is that an ASME design report should follow design specification. If design 
conditions change, an updated design specification should reflect the change(s). The applicant 
has not updated the piping design specification. The LRA does not currently include a 
commitme'nt to update the design specification for the surge line, charging nozzle, and 
pressurizer lower head and surge nozzle based on the reanalyses that were performed by the 
applicant (as discussed in the followup response to Question 4.3.3-6). Thus, the issue on 
whether the applicant currently reflects the redefined transients in the design basis CUF 
calculations for the surge line, charging nozzle, and pressurizer lower head and surge nozzle 
remains a confirmatory item. This was CI 4.3. 

, In letter dated April 23, 2008, the applicant stated that HNP will update the piping design 
specification to reflect the current design basis operational transients used in the Time-Limited 
Aging Analyses for the reactor coolant pressure boundary (See Commitment No. 37). The 
applicant also amended LRA FSAR Supplement SectionA.1.2.2.2.10 to indicate that the TLAA 
on metal fatigue of the charging nozzle, surge line, and pressurizer lower head and surge 
nozzle will be managed in accordance with the 10 CFR 54.21 (c)(1)(iii). This is consistent with 
the applicant's TLAA on metal fatigue of the Class 1 piping components (as provided in LRA 
Section 4.3.5), which indicates that the Fatigue Monitoring Program will be used to manage the 
effects of aging for these components in accordance with the TLAA acceptance criterion 
requirement in 10 CFR 54.21 (c)(1 )(iii). 

Based on this review, the staff finds that the applicant has appropriately addressed the staff's 
confirmatory item on the TLAA on metal fatigue of the reactor coolant pressure boundary. 
Confirmatory Item 4.3 is closed. 
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4.3.1.7.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
RCPB Piping (ASME Class 1) in LRA Section A.1.2.2.7 stating that the effects of fatigue on the 
pressurizer will be managed for the period of extended operation. The staff asked the applicant 
to clarify whether all Class 1 piping will be managed instead of the pressurizer only. 

By letter dated January 17, 2008, the applicant clarified that the basis for aging management in 
LRA Section 4.3.1.7, should have applied to the entire scope of the Class 1 piping for HNP, and 
should not have been limited to only pressurizer spray piping and surge line piping. In this 
response, the applicant amended LRA Section A. 1.2.2.7 to state that: 

Therefore, the effects of fatigue on the reactor coolant pressure boundary piping will be 
managed for the period of extended operation. 

This amendment of LRA Section A.1.2.2.7 expands the scope of the applicant's FSAR 
supplement on the metal fatigue assessment in LRA Section 4.3.1.7 to the entire Class 1 piping 
in the reactor coolant pressure boundary. 

In SER Section 4.3.1.7, the staff determined that the applicant had redefined the design basis 
transients for the surge line, charging nozzle, and pressurizer lower head and surge noZzle but 
had not updated the design specification for these components to reflect the redefined 
transients used in the fatigue assessment for these components. The applicant, in a 
teleconference, agreed to add Commitment No. 37 to update, prior to the period of extended 
operation, the design specifications to reflect current design I;>asis transients. This is to be 
formalized in a docketed correspondence. This was CI 4.3. 

In letter dated April 23, 2008, the applicant stated that HNP will update the piping design 
specification to reflect the current design basis operational transients used in the Time-Limited 
Aging Analyses for the reactor coolant pressure boundary (See Commitment No. 37). The 
applicant also amended LRA FSAR Supplement Section A.1.2.2.2.1 0 to indicate that the TLAA 
on metal fatigue of the charging nozzle, surge line, and pressurizer lower head and surge 
nozzle will be managed in accordance with the 10 CFR 54.21(c)(1)(iii). This is consistent with 
the applicant's TLAA on metal fatigue of the Class 1 piping components (as provided in LRA 
Section 4.3.5), which indicates that the Fatigue Monitoring Program will be used to manage the 
effects of aging for these components in accordance with the TLAA acceptance criterion 
requirement in 10 CFR 54.21 (c)(1)(iii). 

Based on this review, the staff finds that the applicant has appropriately addressed the staff's 
confirmatory item on the TLAA on metal fatigue of the reactor coolant pressure boundary. 
Confirmatory Item 4.3 is closed. 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the applicant's actions to address RCPB piping (ASME Class 1) is inadequate. 
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4.3.1.7.4 Conclusion 

On the basis of its review, as discussed above, with the resolution of the confirmatory item, the 
staff concludes that the applicant has demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(iii), that 
the effects of aging on the intended function(s) will be adequately managed for the period of 
extended operation. The staff also concludes that the FSAR supplement contains an 
appropriate summary description of the TLAA evaluation, as required by 10 CFR 54.21 (d). 

4.3.2" Implicit Fatigue Analysis (ASME Class 2, Class 3, and ANSI 831.1 Piping) 

4.3.2.1 ASME Class 2 and 3 Piping 

, 
4.3.2.1.1 Summary of Technical Information in the Application 

LRA Section 4.3.2.1 summarizes the evaluation of ASME Classes 2 and 3 piping for the period 
of extended operation. Auxiliary piping designed to ASME Section III, Code Classes 2 and 3 
requirements required no explicit fatigue evaluation. Instead, for such piping the code implicitly 
treats fatigue using a stress range reduction factor (f), which is a function of the total number of 
thermal expansion stress range cycles, equal to 1.0 for up to 7,000 cycles. For greater numbers 
of cycles, f may be reduced further, reducing the thermal expansion range stress allowable. 
The applicant'sfatigue evaluation for Classes 2 and 3 piping shows the original design 
evaluations for Classes 2 and 3 components remain valid for 60 years. 

The affected Classes 2 and 3 piping are effectively extensions of the adjacent Class 1 piping; 
therefore, the cycle count depends closely on reactor operating cycles and can be estimated by 
a review of the limiting reactor cool~nt system design transients in FSAR Table 3.9.1-1. Of 
those listed normal conditions likely to produce full-range thermal cycles in a 40-year plant 
lifetime are the 200 heatup and cooldown cycles. The assumption that all upset conditions lead 
to full-range thermal cycles adds 980 cycles for a total of 1180 occurrences. The 980 cycles are 
equal to the summation of upset condition transients 1 through 12 plus five operating-basis 
earthquakes at 10 cycles each. For the 60-year period of extended operation, the .number of 
full-range thermal cycles for these piping analyses would be increased proportionally to 1770, 
only a fraction of the 7000 full-range thermal cycles for a stress range reduction factor of 1.0; 
therefore, the analysis for Classes 2 and 3 piping has been projected to the period of extended 
operation per 10 CFR 54.21(c)(1) (ii). 

4.3.2.1.2 Staff Evaluation 

During the audit and review, the staff asked the applicant why the Class 1 piping thermal 
transients are relevant to Classes 2 and 3 piping. LRA Amendment 2 dated August 31,2007, 
states, "The CL 2 & 3 piping are the extension of Class piping and subject to same cycle 
counting; therefore, the cycle count depends closely on reactor operating cycles." 

The staff sought supplement information on this response and, in a supplemental (followup) 
question, asked the applicant to clarify whether the LRA amendment in LRA Amendment 2 
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postulates that the Class 2 and 3 piping is subject to the same design transients as that for 
Class 1 piping. 

In its response dated January 17, 2008, the applicant clarified that the assessment of the 
Class 2 and 3 piping is based on an assessment of the number of full thermal transient cycles 
(full temperature cycles) that the piping is projected to be subjected to. This is consistent with 
the staff's basis for evaluating ASME Code Class 2 and 3 piping in SRP-LR Sections 4.3.2.1.2 
and 4.3.2.1.4, and is acceptable. The staff's supplemental question on the Class 2 and 3 piping 
is resolved. 

In LRA Amendment 2 dated August 31,2007, the applicant clarified how its projections of the 
full thermal transient cycles for the Class 2 and 3 piping was performed. In this response, the 
applicant clarified that the full thermal transient cycles for the Class 2 and 3 piping are 
considerably less frequent and of a smaller temperature range than those analyzed for the 
plant's heatups and cooldowns of the reactor coolant pressure boundary (Le., for the Class 1 
pressure boundary components) and that as a result, the applicant uses the heatups and 
cooldowns as a conservative basis for estimating the full thermal transients that are applicable 
to the Class 2 and 3 piping components. The applicant also clarified that it conservatively 
included all assumed upset transients for the plant in 60-year projections of the full thermal 
transients for the Class 2 and 3 piping components and that it applied a factor 1.5 (Le. a factor 
of 60/40) to these 40-year totals, arriving at a .60-year full thermal transient projection of . 
1770 cycles for the Class 2 and 3 piping components. The applicant stated that, based on this 
projection, the number of full thermal transient cycles for the Class 2 and 3 piping over.a 
60-year life is still less 7000 cycles and that, based on this number, the maximum allowable 
stress range for the Class 2 and 3 piping would not need to be reduced and that the original 
design basis fatigue calculation for these components remains valid for. the period of extended 
operation. The staff finds this to be acceptable because it is in conformance with the staff's 
metal fatigue criteria for evaluating these components in SRP-LR Sections 4.3.2.1.2 
and 4.3.2.1.4. . 

On this basis, the staff finds the Class 2 and 3 piping fatigue analyses to be acceptable 
because: (1) the applicant has used a conservative basis for estimating the 60-year projections 
for full thermal transients that apply to the Class 2 and 3 piping components, (2) based on these 
projections, the applicant has demonstrated that design basis fatigue analysis for the . Class 2 
and 3 piping components will remain valid for the period of extended operation, and (3) 
applicant's basis for evaluating the fatigue analysis for the Class 2 and 3 is in conformance with 
the staff's criteria in SRP-LR Sections 4.3.2.1.2 and 4.3.2.1.4. 

On the basis of this review, the staff concludes that the applicant has demonstrated that the 
fatigue analysis for the Class 2 and 3 piping remains valid for the period of extended operation 
in accordance with the criterion in 10 CFR 54.21 (c)(1 )(i). 

In the applicant's response dated January 17, 2008, the applicant also amended LRA 
Section 4.3.2.1 to verify that the metal fatigue Class 2 and 3 piping was determined to be 
acceptable in accordance with the criterion in 10 CFR 54.21(c)(1)(i), in that the current TLAA 
analysis has been determined to be valid for the period of extended operation. 
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4.3.2.1.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
ASME Classes 2 and 3 piping inLRA Section A.1.2.2.B. 8y letter dated January 17, 200B, the 
applicant amended the LRA to indicate that the fatigue analysis for the Class 2 and 3 piping 
would be dispositioned and found acceptable in accordance with the criterion ,in 
10 CFR 54.21 (c)(1 )(i) in that the applicant has provided a valid basis for demonstrating that the 
number of full thermal transient cycles for the Class 2 and 3 piping will be less than 7000 cycles 
over a 60-year licensed plant life. The staff also verified that the amendment of the LRA in the 
applicant's response dated January 17, 200B, included an amendment of FSAR supplement 
Section A.1.2.2.B to reflect the change in the LRA. 

In SER Section 4.3.2.1.3, the staff provided its basis for concluding that the applicant had 
provided an acceptable basis for accepting the TLAA on metal fatigue of the Class 2 and 3 
piping in accordance with the TLAA acceptance criterion in 10 CFR 54.21(c)(1)(i). On the basis 
of this review, the staff concludes that FSAR supplement Section A.1.2.2.9 with respect to the 
applicant'sTLAA on metal fatigue of the Class 2 and 3 piping, as amended in the applicant's 
response dated January 17, 200B, is adequate. 

4.3.2.1.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(i), that, for ASME Code Class 2 and 3 piping, 
the analyses remain valid for the period of extended operation. The staff also concludes that 
the FSAR supplement contains an appropriate summary description of the TLAA evaluation, as 
required by 10 CFR 54.21 (d). 

4.3.2.2 ANSI 831.1 Piping 

4.3.2.2.1 Summary of Technical Information in the Application 

LRA Section 4.3.2.2 summarizes the evaluation of ANSI 831.1 piping for the period of extended 
operation. In addition to ASME Classes 2 and Class 3 piping, the scope of license renewal 
includes nonsafety-relatedpiping designed to ANSI 831.1. Auxiliary piping designed to 
ANSI 831.1 requirements required no explicit fatigue evaluation. Instead, for ANSI 831.1 

, piping, the "power piping" code implicitly treats fatigue using a stress allowable reduction factor 
(f), which is a function of the total number of thermal expansion stress range cycles, equal to 
1.0 for up to 7,000 cycles. For greater number of cycles, f may be reduced further, reducing the 
thermal expansion range stress allowable. 

For the main feedwater system and associated systems (e.g., condensate system) and main 
steam system and associated systems (e.g., steam generator system), anticipated thermal 
cycles correspond to heatup and cooldown cycles. For the 60-year period of extended 
operation, the number of full-range thermal cycles for these piping analyses would be increased 
proportionally to 300; therefore, main feedwater and main steam system components will not 
experience 7000 cycles during the period of extended operation. 
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The auxiliary feedwater system supplies feedwater to the secondary side of the steam 
generators when the normal feedwater system is not available to maintain the heat sink 
capabilities of the steam generator. The system is an alternative to the feedwater system during 
startup, hot standby, and cooldown and also functions as an engineered safeguards system. 
HNP relies directly on the auxiliary feedwater system to prevent core damage during plant 
transients caused by loss of normal feedwater flow, steam line rupture, main feedwater line 
rupture, loss of coolant accidents (LOCAs), loss of offsite power, or any combination of these 
causes by supplying feedwater to the unaffected steam generators to maintain their inherent 
heat sink capability. The total numbers of cycles projected for 40 years of operation are as 
follows: 200 heatup and cooldown cycles, 2000 cycles of feedwater cycling at hot standby, 980 
cycles for all upset conditions, 240 cycles of quarterly auxiliary feedwater pump tests in 

. accordance with ASME Code Section XI, and 40 cycles of tests per plant technical 
specifications for a total of 3460 cycles. For the 60-year period of extended operation, the 
number of full-range thermal cycles for these piping analyses would increase proportionally to 
5,190; therefore, auxiliary feedwater components will not experience 7000 cycles . 
during the period of extended operation. 

The diesel generators in the emergency diesel generator system undergo monthly surveillance 
tests in accordance with plant technical specifications. For the 60-year period of extended 
operation, the number of full-range thermal cycles for these piping analyses would increase 
proportionally to 720; therefore, the emergency diesel generator diesel exhaust piping will 
experience significantly fewer than 7000 equivalent full-temperature cycles during the period of 
extended operation. 

The diesel generator in the security power system undergoes a monthly surveillance test to 
satisfy fire protection program surveillance requirements. For the 60-year period of extended 
operation, the number of full-range thermal cycles for these piping analyses would increase 
proportionally to 720; therefore, the security diesel generator diesel exhaust piping will 
experience significantly fewer than 7000 equivalent full-temperature cycles during the 
period of extended operation. 

The diesel-driven fire pump in the fire protection system undergoes a monthly test to satisfy fire 
protection program surveillance requirements. For the 60-year period of extended operation, 
the number of full-range thermal cycles for these piping analyses would increase proportionally 
to 720; therefore, the diesel-driven fire pump piping will experience significantly fewer than 7000 
equivalent full-temperature cycles during the period of extended operation, and 
the analysis for ANSI 831.1 piping has been projected to the period of extended operation 
using per 10 CFR 54.21(c)(1) (ii). 

4.3.2.2.2 Staff Evaluation 

The staff reviewed the technical information in LRA Section 4.3.2, pertaining to the non-Class 1 
fatigue analysis of piping, against the criteria contained inSRP-LR Section 4.3.2.1.2 and 
documented the results in the Audit Report. 

4-35 



SRP-LR Section 4.3.2.1.2. t states that for piping designed or analyzed to ANSI 831.1 
standards, the acceptance criteria is the existing fatigue strength reduction factors remain valid 
because the number of cycles would not be exceeded during the period of extended operation. 
Although ANSI 831 .1 Code does not require explicit fatigue analysis, it considers fatigue 
implicitly in the design calculation by applying an allowable stress range reduction factor. 
Fatigue also can depend on the number of design thermal expansion cycles. 

The staff reviewed the applicant's basis document which provided the basis' and calculations for 
the metal fatigue. In the basis document, the applicant discussed the operating cycles for the 
piping, piping components, or piping elements in 831.1 piping systems, including but not limited 
to those in the main steam system, main feedwater system, condensate system, auxiliary 
feedwater system, and steam generator system. This also includes 831 .1 piping components 
associated with the diesel generators in the emergency diesel generator system and the 
security power system and associated with the diesel-driven fire pump in the fire protection 
system. For these 831.1 piping systems, the applicant concluded that 831.1 piping, piping 
components, and piping elements will experience less than 7000 full thermal transient cycles for 
60-years of licensed operation and that, based on this determination, the maximum allowable 
stress range for these components would not need to be reduced. . 

8y letter dated August 31,2007), the applicant supplemented the LRAand clarified that the 
number of startups and shutdowns for the Class 1 piping in the reactor coolant pressure 
boundary (i.e., 300 cycles) could be used as a conservative basis for estimating the number of 
full thermal transients that are projected for the 831.1 piping, piping components, and piping 
. elements in the main steam, main feedwater, condensate, and steam generator systems 
through 60-years of licensed operations. . 

The staff finds this to be a valid basis for projecting the number of full thermal transient cycles 
for these 831.1 piping, piping components, and piping elements through 60-years of licensed 
operations because: (1) the full temperature range for startup/shutdown cycling of the reactor 
coolant pressure boundary is bounding for the full temperature ranges associated with 
operational/isolational cycling of these 831.1 systems, and (2) over the life of the plant, the 
number of times the reactor coolant pressure boundary is thermally cycled during plant 
startup/shutdowns will exceed the number of operational/isolational cycles that occur in these 
831 .1 systems. Thus, the staff concludes that the applicant has provided an acceptable basis 
for concluding that the number of full thermal transients for the 831.1 piping in these systems 
will be less 7000 cycles through 60 years of licensed operations and that the metal fatigue 
analysis for these systems will remain valid for the period of extended operation. This is 
acceptable because it is in conformance with the recommendations in SRP-LR 
Se~tion 4.3.2.1.2.1. 

8y letter dated August 31, 2007,the applicant supplemented the LRA and provided its basis for ' 
concluding that 5190 cycles represents a conservative estimate of the number of full thermal 
transients that are projected for the 831.1 piping, piping components, and piping' elements in 
the auxiliary feedwater system through 60 years of licensed operations. The applicant has 
based its 60-year full thermal transient projection for the auxiliary feedwater system piping on 
the number of plant startups and shutdowns that are projected to occur through 60 years of 
operation, as well as on the number of upset transients, the number of feedwater cycles during 
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hot standby, the number of auxiliary feedwater pump tests thatare required by the plant's -
inservice testing program (1ST) program, and the number of auxiliary feedwater system 
functional tests that are required by technical specifications that are projected to occur through 
60 years of operation. -

The staff finds this to be an acceptable basis because: (1) the applicant's 60-year projection for 
the auxiliary system 831.1 piping is based not only the projected number of plant startups and 
shutdowns, but also on the number of auxiliary system actuations that are projected to occur 
during anticipated operational transients, required system testing, and system operation during 
hot standby, and (2) the applicant's projection includes a margin of 1.5 on the cycle projection 
to account for the period of extended operation. Thus, the staff concludes that the applicant has 
provided an acceptable basis for concluding that the number of full thermal transients for the 
831.1 piping in the auxiliary feedwater system will be less than 7000 cycles through 60 years of 
licensed operations and that the metal fatigue analysis for this system will remain valid for the 
period of extended operation. This is acceptable because it is in conformance with the 
recommendations in SRP-LR Section 4.3.2.1.2.1. 

The 831.1 piping associated with the emergency diesel generator system; security power 
system, and diesel-driven fire protection pump are not normally in service, but undergo a 
monthly system test in accordance plant technical specifications. The applicant estimated that 
the number of full thermal transients associated with these systems corresponds to the number 
of monthly actuations that are projected to occur in the system tests through 60 years of 
licensed operation (Le., 720 full thermal cycle actuations). 

The staff was of the opinion that the applicant should have included the number of time these 
systems were projected to actuate during system operational transients or other testing. 
However, the staff determined that, even if the number of plant trips represented in LRA 
Table 4.3-1 for upset conditions were accounted for in the projection with a safety factor of two 
(Le., bringing the total to 1140), the number of full thermal transients for these systems would 
still be less than 7000 full thermal transient cycles. Thus, the staff concludes that the applicant 
has provided an acceptable basis for concluding that the metal fatigue assessment for the 
831.1 piping, piping components, and piping elements associated with the emergency diesel 
generator system, security power system, and diesel-driven fire protection pump will remain 
valid fofthe period of extended operation. This is acceptable because it is in conformance with 
the recornr:nendations in SRP-LR Section 4.3.2.1.2.1. 

8ased on this assessment, the staff concludes that: .( 1 ) the applicant has provided an 
acceptable basis to demonstrate that the number of full thermal transients for the 831.1 piping, 
piping components, and piping elements associated with the main steam, main feedwater, 
condensate, steam generator, auxiliary feedwater, emergency diesel generator, and security 
power systems, and with the diesel-driven fire protection pumps will be less than 7000 full 
thermal transient cycles through 60 years of licensed operation, and (2) this is acceptable 
because it is in conformance with the staff's criterion for acceptance in SRP-LR 
Section 4.3.2.1.2.1. On the basis of its audit and review, the staff concludes that the applicant 
has demonstrated that the metal fatigue analyses for these ANSI 831.1 piping systems will 
remain valid for the period of extended operation, as required by 10 CFR 54.21 (c)(1 )(i) . . 
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· 8y letter d~ted January 17, 2008, the applicant amen~ed the LRA to indicate that the fatigue 
analysis for the ANSI 831.1 piping would bedispositioned and found acceptable in accordance 
with the criterion in 10 CFR 54.21 (c)(1 )(i) in that the number full thermal transient cycles for the 
ANSI 831.1 piping are projected to be less than 7000 over a 60-year licensed plant life. The 
staff has verified that the applicant has used a conservative estimate of the number of full 
thermal transient cycles that are projected to occur in the ANSI 831.1 piping components 
through 60 years of licensed operations. 8ased on this assessment, the staff concludes that the 
applicant has provided an acceptable basis for accepting the TLAA on metal fatigue fo the 
ANSI 831.1 piping in accordance with 10 CFR 54.21 (c)(1)(i). 

4.3.2.2.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
ANSI 831.1 piping in LRA Section A.1.2.2.9. 8y letter "dated January 17, 2008, the applicant 
amended the LRA to indicate that the fatigue analysis for the ANSI 831.1 piping would be 
dispositioned and found acceptable in accordance with the criterion in 10 CFR 54.21(c)(1)(i) in 
that the applicant has provided a valid basis for demonstrating that the number of full thermal 
transient cycles for the ANSI 831.1 piping will be less than 7000 cycles over a 60-year licensed 
operating period. The staff also verified that the amendment of the LRA in the applicant's letter 
dated January 17, 2008, included an amendment of FSAR supplement Section A.1.2.2.9 to 
reflect the change that the applicant is accepting this TLAA in accordance with the TLM 
acceptance criterion in 10 CFR 54.21 (c)(1)(i). 

In SER Section 4.3.2.2.3, the staff provided its basis for concluding that the applicant had 
provided an acceptable basis for accepting the TLAA on metal fatigue of the ANSI 831.1 piping 
in accordance with the TLAA acceptance criterion in 10 CFR 54.21(c)(1)(i). 8ased on this 
assessment, the staff concludes that the applicant has provided an acceptable basis for 
accepting the TLAAon metal fatigue fo the ANSI 831.1 piping in accordance with 
10 CFR 54.21 (c)(1 )(i). On the basis of this review, the staff concludes that FSAR supplement 
Section A.1.2.2.9 on the applicant's TLAA on metal fatigue of the ANSI 831.1 piping, as 
amended in the applicant's letter dated January 17, 2008, is adequate. 

4.3.2.2.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(i), that, for ANSI 831.1 piping, the analyses 
remain valid for the period of extended operation. The staff also concludes that the FSAR 
supplement contains an appropriate summary description of the TLAA evaluation, as required 
by 10 CFR 54.21(d). 

4.3.3 Environmentally-Assisted Fatigue Analysis 

4.3.3.1 Summary of Technical Information in the Application 

LRA Section 4.3.3 summarizes the evaluation of environmentally-assisted fatigue analysis for 
the period of extended operation. Reactor water environment effects on fatigue were evaluated 
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for a subset of representative components selected based upon the evaluations in 
NUREG/CR-6260, "Application of NUREG/CR-5999 Interim Design Curves to Selected Nuclear 
Power Plant Components." Because the Class 1 piping was designed in the more recent history 
of Westinghouse plant design, locations selected corresponded to the Westinghouse newer 
vintage plant. Representative components evaluated are as follows: 

Reactor Vessel Shell and Lower Head 
• Reactor Vessel Inlet and Outlet Nozzles 

Pressurizer Surge Line 
• Charging Nozzle 
• Safety Injection Nozzle 
• Residual Heat Removal (RHR) System Class 1 Piping 

In addition to these representative NUREG/CR-6260 locations, locations in the pressurizer 
lower head potentially subject to insurge/outsurge transients also were evaluated for reactor 
water environmental effects. . 

The methods for evaluating environmental effects on fatigue were based on NUREG/CR-6583, 
"Effects of LWR Coolant Environments on Fatigue Design Curves of Carbon and Low Alloy 
Steels," NUREG/CR-5704, "Effects of LWR Coolant Environments on Fatigue Design Curves of 
Austenitic Stainless Steels," and NUREG/CR-6717, "Environmental Effects of Fatigue Crack 
Initiation in Piping and Pressure Vessel Steels." The applicant used environmental fatigue life 
correction factors to obtain adjusted cumulative fatigue usage, which includes the effects of 
reactor water environments. 

For the charging nozzle, additional analyses for several "partial cycle" transients accounted for 
transients much less severe than design so they would not be counted as full design cycles. 
The ANSI B31.1 Power Piping Code, 1967 Edition, Section 102.3.2, provides the following 
equation and methodology for the mathematical determination of the number of equivalent full 
temperature range changes from the number of lesser temperature range changes: 

Where: N = the number of equivalent full temperature cycles, 
NE = number of cycles at full temperature change for 

which expansion stress has been calculated, 
N1 , N2 ... Nn = number of cycles at lesser temperature changes, 
r1 , r2 ... rn = ratio of lesser temperature cycles to the cycle for 

which the expansion stress has been calculated. 

4.3.3.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.3 to verify (1) pursuant t01 0 CFR 54.21 (c)(1 )(ii) that the 
analyses have been projected to the end of the period of extended operation or (2) pursuant to 
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10 CFR 54.21(c)(1)(iii) that the effects of aging on the intended function(s) will be adequately 
managed for the period of extended operation. 

The staff reviewed LRA Section 4.3.3 against SRP-LR Section 4.3.3.2, "Generic Safety Issue." 
The SRP-LR recommends that license renewal applicants address Generic Safety Issue 190. 
To assess the impact of the reactor coolant environment on a sample of critical components, 
the SRP-LR states that applicants should address the recommendations as follows: 

(1) The critical components include, as a minimum, those sele~ted in NUREG/CR-6260. 

(2) Evaluation of the sample of critical components has applied environmental correction 
factors to the ASME Code fatigue analyses. 

(3) Formulas for calculating the environmental life correction factors are those in 
NUREG/CR-6583 for carbon and low~alloy steels and in NUREG/CR-5704 for austenitic 
stainless steels or approved technical equivalents. 

In LRA Table 4.3-3, the applicant has evaluated the sample of critical componehts by applying 
environmental correction factors to the ASME Code fatigue analysis. 

The staff confirmed that the critical components include those selected in NUREG/CR-6260 
and that calculations of environmental life correction factors us~ NUREG/CR-6583 formulas for 
carbon and low-alloy steels a!1d NUREG/CR-5704 formulas for austenitic stainless steels; 
therefore, the staff confirmed that the applicant has followed staff recommendations to assess 
the impact of the reactor coolant environment consistently with the SRP-LR. 

The methodology described in ANSI 831.1 Power Piping Code, 1967 Edition, Section 102.3.2 
for partial cycle counting does not apply to ASME Code Class 1 components and 
that ANSI 831.1 power piping thermal qualification does not consider the ranges of pressure, 
temperature, and moment as for Class 1 piping. The staff asked the applicant to justify use of 
the ANSI 831.1 code method for cycle reduction. In LRA Amendment 2, the applicant 
responded that an independent ASME Code Section III, Division I, Subsection N8 fatigue 
evaluation has established a quantitative basis for application of the ANSI 831.1 cycle reduction 
methodology to cycle counting of HNPcharging nozzle transients. The staff reviewed the result 
of the CUF evaluation. On the basis that the applicant's calculation results demonstrate a 
conservative fatigue usage factor, the staff finds this approach acceptable for this location and 
specific transient reduction only. 

During the review of LRA Amendment 2, dated August 31,2007, the staff noted that Column C 
of LRA Table 4.3-3 states that for the surge line, charging nozzle, and pressurizer lower head at 
heater penetration the CUF evaluation used redefined transients. The staff asked the applicant 
which transients had been redefined for the environmental fatigue analyses for these 
component locations and whether the design specification for these component locations had 
been updated based on the redefined transients for these components. 
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The applicant responded to the staff's follow-up question by letter dated January 17, 2007. In 
this letter (refer to the Audit Question LRA 4.3.3-5 [Followup] Response in Enclosure 1), the 
applicant provided a summary of the transients that were redefined for the surge line, charging 
nozzle, and pressurizer. In its response, the applicant also indicated that the design 
specification had not been updated to reflect the redefined transients for the surge line, 
charging nozzle, and pressurizer lower head and surge nozzle. 

The staff position is that an ASME design report should follow design specification and that if 
design conditions change, an updated design specification should reflect the change(s). The 
applicant has not updated the piping design specification to reflect the redefinition of the design 
transients that are applicable to the surge line, the charging nozzle, and the pressurizer lower 
head and surge nozzle. The LRA does not currently include a commitment to update the design 
specification for these components based on the reanalyses that were performed by the 
applicant (as discussed in the followup response to Question 4.3.3-5). Thus, the issue on . 
whether the applicant currently reflects the redefined transients in the design basis and 
environmental CUF calculations for the surge line, charging nozzle, and pressurizer lower head 
and surge nozzle was not properly addressed in the applicants response. 

The applicant, in a teleconference, agreed to add Commitment No. 37 to update, prior to the 
period of extended operation, the design specifications to reflect current design basis 
transients. This is to be formalized in a docketed correspondence. This was CI 4.3. 

In letter dated April 23, 2008, the applicant stated that HNP will update the piping design 
specification to reflect the current design basis operat,onal transients used in the Time-Limited 
Aging Analyses for the reactor coolant pressure boundary (See Commitment No. 37). The 
applicant also amended LRA FSAR Supplement Section A.1.2.2.2.1 0 to indicate that the TLAA 
on metal fatigue of the charging nozzle, surge line, and pressurizer lower head and surge 
nozzle will be managed in accordance with the 10 CFR 54.21(c)(1)(iii). This is consistent with 
the applicant's TLAA on metal fatigue of the Class 1 piping components (as provided in LRA 
Section 4.3.5), which indicates that the Fatigue Monitoring Program will be used to manage the 
effects of aging for these components in accordance with the TLAA acceptance criterion 
requirement in 10 CFR 54.21(c)(1)(iii). 

Based on this review, the staff finds that the applicant has appropriately addressed the staff's 
confirmatory item on the TLAA on metal fatigue of the reactor coolant pressure boundary. 
Confirmatory Item 4.3 is closed. 

The staff reviewed LRA Table 4.3-3 to confirm that the applicant has evaluated bottom head 
junction, reactor vessel nozzles, and RHR piping CUFs by multiplying environmental correction 
factors by design fatigue usage factors and further multiplying by 1.5 to account for 60 years. 
Based on this review, the staff concluded that reactor vessel lower head and nozzles fatigue 
TLAAs have been projected through the period of extended operation in accordance with 
10 CFR 54.21 (C)(1 )(ii). The other four components, surge line, charging nozzle and pressurizer 
lower head at heater penetration, will be within the scope of the applicant's Reactor Coolant 
Pressure. Boundary Fatigue Monitoring Program to manage environmentally-assisted metal 
fatigue of the surge line, charging nozzle, safety-injection nozzle, and pressurizer lower head 
and surge nozzle in accordance with 10 CFR 54.21(c)(1)(iii). LRA Amendment 2, as provided in 
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the applicant's letter dated August 31,2007, does not indicate the method for management of 
the fatigue effects. The applicant, in a teleconference, agreed to provide the method of 
management for these components. 

By letter dated January 17, 2008, the applicant clarified that the TLAA on 
environmentally-assisted metal fatigue of the surge line, charging line, safety injection nozzle, 
and pressurizer lower head in accordance with the TLAA acceptance criterion in 
10 CFR 54.21 (c)(1 )(iii) and that the Reactor Coolant Pressure Boundary Fatigue Monitoring 
Program is credited to manage environmentally-assisted metal fatigue in these components for 
the period of extended operation. 

The GALL Report recommends a fatigue monitoring program to manage metal fatigue in 
accordance with 10 CFR 54.21 (c)(1 )(iii). The staff has evaluated the applicant's AMP B3.1, 
"Reactor Coolant Pressure Boundary Fatigue Monitoring Program," for monitoring and tracking 
the number of critical thermal and pressure transients (cycle-based monitoring) for RCS 
components and for evaluating stress-based fatigue, determined that this program is 
acceptable to address metal fatigue of RCS components according to 10 CFR 54.21 (c)(1 )(iii), 
and documented its evaluation and acceptance in SER Section 3.0. On the basis that the 
applicant's action is consistent with the GALL Report recommendation, the staff finds that 
management of the effects of aging on intended functions will be adequate for the period of 
extended operation. 

4.3.3.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
environmentally-assisted fatigue analysis in LRA Section A.1.2.2.1 O. The staff has determined 
that the current version of FSAR supplement Section A.1.2.2.1 0 indicates that the TLAA on 
environmentally-assisted metal fatigue of reactor coolant pressure boundary components was 
found acceptable for the period of extended operation. However, the staff has verified that the 
applicant has credited its Reactor Coolant Pressure Boundary Fatigue Monitoring Program to 
manage environmentally-assisted metal fatigue in the HNP surge line, charging nozzle, and 
pressurizer lower head and surge nozzle in accordance with 10 CFR 54.21(c)(1)(iii). Thus, 
FSAR Supplement Section A.1.1.38 and Commitment No. 32 are also applicable to the 
evaluation of this TLAA and the summary description in FSAR Supplement Section A.1.2.2.1 0 
does not reflect this information. 

The staff has verified that the applicant's Reactor Coolant Pressure Boundary Fatigue 
Monitoring Program, as enhanced in Commitment No. 32 is an AMP that is consistent with the 
staff's recommended program element criteria in GALL AMP X.M1, "Metal Fatigue of the 
Reactor Coolant Pressure Boundary." The staff has verified that the applicant included this. 
acceptance criterion in FSAR Supplement Section A.1.1 :38 and has included its commitment to 
manage the effects of aging in the surge line, charging nozzle, and pressurizer lower head and 
surge nozzle within the scope of Commitment No. 32, as provided in the applicant's letter dated 
January 17, 2008: 

Based on this assessment, the staff concludes that the summary description in FSAR 
Supplement Section A.1.1.38 and the applicant's enhancement of the Reactor Coolant 

4-42 



Pressure Boundary Fatigue Monitoring Program, as given in LRA Commitment No. 32, tie in 
appropriately to tl1e applicant's basis for accepting the TLAA on environmentally-assisted metal 
fatigue of the surge line,· charging nozzle, and pressurizer lower head and surge nozzle. This is 
an acceptable basis for accepting the TLAA on environmentally-assisted metal fatigue, as 
assessed relative to the surge line, charging nozzle, and pressurizer lower head and surge 
nozzle, because it is in compliance with the staff acceptance basis in 10 CFR 54.21(c)(1}(iii). 
The staffs evaluation of the Reactor Coolant Pressure Boundary Fatigue Monitoring Program is 
given in SER Section 3.0.3.2.26. 

In CI 4.3, the staff requested additional information to ensure that the applicant would provide a 
design specification for the surge line, the charging nozzle, and the. pressurzier lower head and 
surge nozzle that was based on the redefined transients for these components, as discussed in 
the applicants follow-up response to Audit Question 4.3.3-5, dated January 17, 2008. The CI 
included a request to update FSAR supplement Section A.1.2.2.1 0 to reflect that the applicant 
is crediting its Reactor Coolant Pressure Boundary Fatigue Monitoring Program to manage 
environmentally-assisted metal fatigue in the HNP surge line, charging nozzle, and pressurizer 
lower head and surge nozzle in accordance with 10 CFR 54.21 (c)(1 )(iii). The staffs resolution 
of CI 4.3 on the acceptability of FSAR supplement Section A.1.2.2.10 was pending formalized 
docketed correspondence. 

In letter dated April 23, 2008, the applicant stated that HNP will update the piping design 
specification to reflect the current design basis operational transients used in the Time-Limited 
Aging Analyses for the reactor coolant pressure boundary (See Commitment No. 37). The 
applicant also amended LRA FSAR Supplement Section A.1.2.2.2.1 0 to indicate that the TLAA 
on metal fatigue of the charging nozzle, surge line, and pressurizer lower head and surge 
nozzle will be managed in accordance with the 10 CFR 54.21 (c)(1)(iii). This is consistent with 
the applicant's TLAA on metal fatigue of the Class 1 piping components (as provided in LRA 
Section 4.3.5), which indicates that the Fatigue Monitoring Program will be used to manage the 
effects of aging for these components in accordance with the TLAA acceptance criterion 
requirement in 10 CFR 54.21 (c}(1)(iii). 

Based on this review, the staff finds that the applicant has appropriately addressed the staff's 
confirmatory item on the TLAA on metal fatigue of the reactor coolant pressure boundary. 
Confirmatory Item 4.3 is closed. 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the appiicant's actions to address environmentally-assisted fatigue analysis is 

_adequate. 

4.3.3.4 Conclusion 

On the basis of its review, the staff concludes that, pursuant to 10 CFR 54.21 (c)(1 )(ii), the 
applicant has demonstrated that the analyses have been projected to the end of the period of 
extended operation and, that pursuant to 10 CFR 54.21(c)(1)(iii), with resolution ofCI4.3, the 
applicant has demonstrated that the effects of aging on the intended function(s) will be 
adequately managed for the period of extended operation. The staff also concludes that with 
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resolution ofCI 4.3, the FSAR supplement contains an appropriate summary description of the 
TLAA evaluation, as required by 10 CFR 54.21(d). 

4.3.4 ReS Loop Piping Leak-Before-Break Analysis 

4.3.4.1 Summary of Technical Information in the Application 

LRA Section 4.3.4 summarizes the evaluation of the RCS loop piping leak-before-break 
analysis for the period of extended operation. In accordance with the CLB, a leak-before-break 
(LBB) analysis showed that any potential leak that develops in the RCS loop piping can be 
detected by plant leak monitoring systems before a postulated crack causing the leak would 
grow to unstable proportions during the 40-year plant life. LBB evaluations postulate a surface 
flaw at a limiting stress location and demonstrate that a through-wall crack will not be the result 
of exposure to a lifetime of design transients. A separate evaluation assumes a through-wall 
crack of sufficient size for the resultant leakage to be detected easily by the existing leakage 
monitoring system and then demonstrates that, even under maximum faulted loads, the crack is 
much smaller (with margin) than a critical flaw size that could grow to pipe failure. The aging 
effects to be addressed during the period of extended operation include thermal aging of the 
primary loop piping components and fatigue crack growth. 

WCAP-14549-P, Addendum 1, "Technical Justification for Eliminating Large Primary Loop Pipe 
Rupture as the Structural Design Basis for the Harris Nuclear Plant for the License Renewal 
Program," is a new LBB calculation applicable to large-bore RCS piping and components with 
allowances for reduction of fracture toughness of cast austenitic stainless steel due to thermal 
embrittlement during a 60-year operating period, concluded that: 

• Stress corrosion cracking is precluded by use of fracture-resistant materials in the piping 
system and controls on reactor coolant chemistry, temperature, pressure, and.flow 
during normal operation. An Electric Power Research Institute material reliability 
program is underway to address the Alloy 82/182 primary water stress corrosion 
cracking issue for the industry due to the V. C. Summer cracking incident; however, per 
calculations for Alloy 82/182 locations this material is not bounding. 
Water hammer should not occur in the RCS piping because of system design, testing, 
and. operational considerations. 
The effects of low- and high-cycle fatigue on primary piping integrity are negligible. The 
fatigue crack growth evaluated is insignificant. 
There is a· margin of 10 between the leak rate of small stable leakage flaws and the 
capability (1 gpm) of the RCS pressure boundary leakage detection System. 

• There is a margin of two or more between the small stable leakage flaw sizes and the 
larger critical stable flaws. 

The new analysis meets LBB requirements required by 10 CFR Part 50, Appendix A, General 
Design Criterion 4 and uses the recommendations and criteria from the NRC Standard Review 
Plan for LBB evaluations; therefore, the RCS primary loop piping LBB analysis has been 
projected to the end of the period of extended operation. When the EPRI Materials Reliability 
Program methodology described in MRP-140, "Materials Reliability Program: -
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Leak-Before-Break Evaluation for PWR Alloy 82/182 Welds," is reviewed and approved by the 
staff, the applicant will review its plant-specific calculation for consistency with the approved 
approach. 

4.3.4.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.4, to verify pursuant to 10 CFR 54.21(c)(1)(ii), that the 
analyses have been projected to the end of the period of extended operation. 

The staff reviewed the final licensing basisl::BB document, WCAP-14549-P, Addendum 1, 
"T echnical Justification for Eliminating Large Primary Loop Pipe Rupture as the Structural 
Design Basis for the Harris Nuclear Plant for the License Renewal Program," and confirmed the 
use of saturated material fracture toughness in the LBB analysis. The staff also confirmed the 
fatigue crack growth evaluation for 60 years that no through-wall crack will occur. No flaw 
growth evaluation due to primary water stress corrosion cracking was considered but the 
applicant monitors for such cracking and will address the issue under current licensing 
requirements. In LRA Amendment 2, Commitment 35 states that when the EPRI Materia]s 
Reliability Program methodology described in MRP-140, "Material Reliability Program: 
Leak-Before-Break Evaluation for PWR Alloy 82/182 Welds," is reviewed and approved by the 
staff, the applicant will review its plant-specific calculation for consistency with the approved 
approach. On this basis, the staff finds the applicant's analysis acceptable. 

4.3.4.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
RCS loop piping in LRA Section A.1.2.2.11. On the basis of its review of the FSAR supplement 
and Commitment 35, the staff concludes that the summary description of the applicant's actions 
to address RCS loop piping is adequate. 

4.3.4.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1 )(ii), that, for the RCS loop piping LBB analysis, 
the analyses have been projected to the end of the period of extended operation. The staff also 
concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21 (d). 

4.3.5 Cyclic Loads That Do Not Relate to RCS Transients 

This section addresses components listed with t~ermal fatigue TLAAs where the number of 
thermal cycles may not correspond to Class 1 component transient cycles. These components 
were designed originally in accordance with ASME Section III, Class 2 or Class 3 or the 
ANSI B31.1 Power Piping Code, which requires instead of explicit CUF values, implicit fatigue 
analyses using stress range reduction factors. These design codes account for cyclic loading 
by reducing the allowable stress for the component if the number of anticipated cycles exceeds 
certain limits. It requires the designer to determine the overall number of anticipated thermal 
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cycles for the component and apply stress range reduction factors if this number exceeds 
7,000. This implicit fatigue analysis method effectively reduces the allowable stress for the 
component to keep the applied loads below the endurance limit for the material. 

The basic strategy in the following subsections considers the number of transient cycles 
postulated for 40 years and for license renewal determines whether the number of cycles for 60 
years would require a reduction in stress beyond that applied during the original design 
process. These determinations can be made by a comparison of the design cycles projected for 
60 years against the 7,000-cycle criterion for a stress range reduction factor. If the total number 
of cycles projected for 60 years does not exceed 7,000, then the original design considerations 
remain valid. 

4.3.5.1 Primary Sample Lines 

4.3.5.1.1 Summary of Technical Information in the Application 

LRA Section 4.3.5.1 summarizes the evaluation of primary sample lines for the period of 
extended operation. System equipment in the scope of this TLAA are system piping and valves 
(a) parts of the RCPB and (b) normally or automatically isolated from the RCPS. Part (a) is the 
portions of piping upstream of the piping anchor for the outboard isolation valves for 
penetrations M-78A, B, and C. These portions are essentially the safety-related system piping 
component and a small portion of the nonsafety-related tubing up to the first anchor. Part (b) is 
the portion of piping downstream from the anchor on the nonsafety-related tubing is not 
relevant to the applicant for safety determinations. There are three sample line penetrations 
involved: RCS hot legs (M-78A), pressurizer liquid space (M-78B), and pressurizer steam space 
(M-78C). The following analyses determined the number of cycles to which the equipment 
would be subject and compared it to the implicit fatigue analysis acceptance criterion of 7,000 
cycles. The applied cycles are determined on the manner of equipment use. 

Penetration M-78A:- RCS hot legs: The piping downstream of M-78A has three parallel branch 
lines that supply the post-accident sample panel in the post-accident sampling system, the 
primary sample panel in the reactor coolant sample system, and the gross failed fuel detector in 
the gross failed fuel detection system. The gross failed fuel detector operates continuously 
during reactor startup, operation, and shutdown and the base load follows the reactor thermal 
cycles; however, as a result of this configuration, the safety-related portion of the reactor 
coolant sample lines may experience additional thermal cycles whenever flow through the 
detector is interrupted. 

This experience would occur when the containment isolation valves are closed, when flow is 
swapped between RCS Hot Leg 2 and Hot Leg 3, or when flow to the letdown line, volume 
control tank, and boron thermal regeneration system is isolated. The cyclic operation of the 
primary sample panel has no effect on the thermal cycles experienced by the flow through 
Penetration M-78A due to the continuous flow through the gross failed fuel detector. 
Interruption of flow through the detector from downstream equipment would require isolation of 
the letdown line, volume control tank, and boron thermal regeneration system. This latter 
possibility happening is very rare and a negligible contributor to the consideration of the number 
of cycles. 
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Based on this consideration, the total number of cycles experienced by the RCS hot leg sample 
lines can be estimated by adding to the number of RCS thermal cycles the number of times the 
hot leg is swapped and the number of cycles caused by Penetration M-78A isolations of­
sufficient duration to permit cool-down of the sample lines. This evaluation conservatively 
considers a penetration isolation lasting more than 10 minutes while the RCS hot leg 
temperature exceeds 500°F one thermal cycle. 

Currently ReS flow is swapped between Hot Legs 2 and 3 on an approximate monthly 
schedule. Even though this swap results in six cycles on each supply from the hot legs, this 
evaluation conservatively considers twelve cycles each year and simplifies the evaluation. Over 
60 years of operation with shutdowns ignored the result is 720 cycles. Rounding up this number 
to 1,000 cycles accounts for uncertainty in early plant operating practice. 

The estimated number of cycles due to reactor shutdowns and the number of Penetration 
M-78A isolations that would result in a thermal cycle were based on plant data over a period of 
approximately 6.75 years when there were 9 cycles due to reactor shutdowns and 30 thermal 
cycles due to penetration isolat.ion valve closure. A ratio of 60 to 6.75 years yields 8.88 rounded 
up t09 multiplied by 9 shutdown cycles and 30 penetration isolation cycles yields the following 
60-year projections: 

• 81 reactor thermal cycles 
270 thermal cycles due to penetration isolations 

Therefore, the total number of hot leg thermal cycles for penetration M-78A is 1,351 cycles, 
fewer than the requisite 7,000 cycles. As the total number of thermal cycles for the sample lines 
is fewer than 7,000 cycles, no reanalysis of the piping design calculations is necessary; 
therefore, an evaluation as required by 10 CFR 54.21 (c)(1) successfully demonstrated under 
10 CFR 54.21 (c)(1) (i) that the reactor coolant sample line design analyses of record remain 
valid for the period of extended operation (60 years). 

4.3.5.1.2 Staff Evaluation 

The staff reviewed LRA Section 4.3.5.1 to verify pursuant to 10 CFR 54.21 (c)(1 )(i), that the 
analyses remain valid for the period of extended operation. 

The staff confirmed design of these primary sample lines in accordance with ASME Code 
Classes 2 and 3. On the basis that the total number of thermal cycles for these lines is less 
than 7000 for 60 years, the staff concluded that the primary sample lines analyses remain valid -
for the period of extended operation in accordance with 10 CFR 54.21 (c)(1 )(i). 

4.3.5.1.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
primary sample lines in LRA Section A.1.2.2.12. On the basis of its review of the FSAR 
supplement, the staff concludes that the summary description of the applicant's actions to 
address primary sample lines is adequate. 
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4.3.5.1.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(i), that, for the primary sample lines fatigue 
analysis, the analyses remain valid for the period of extended operation. The staff also 
concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21(d). 

4.3.5.2 Steam Generator Slowdown Lines 

4.3.5.2.1 Summary of Technical Information in the Application 
. . 

LRA Section 4.3.5.2 summarizes the evaluation of steam generator blowdown lines for the 
period of extended operation. The steam generator blowdown lines included in this TLAA are 
listed in FSAR Table 3.2.1-1 as the system portion designed to ASME Section III, Class 2 and 
ANSI B31.1 codes. This FSAR table lists these components as (a) "the system piping and 
valves from the steam generator to and including outboard containment isolation valves," (b) 
"from containment isolation valves to RAB Wall," and (c) "Other." Components in the turbine 
building also may be designed to ANSI B31.1 as noted in the "Other" listing, but these have no 
bearing on equipment within the scope of license renewal.. 

Blowdown flow normally is maintained during operation to maintain steam generator water 
chemistry. A thermal cycle in the blowdown lines may result whenever blowdown flow to the 
flash tank is interrupted. There are many potential reasons for interruption of blowdown flow 
during periods of operation. For example, blowdown flow would be-interrupted by an auxiliary 
feedwater pump actuation signal, a safety injection signal, high-condenser hotwell level signal, 
steam generator flash tank hi-hi level, containment isolation, or other testing purposes. These 
interruptions could result in thermal cycles in addition to reactor heat-up and cool-down cycles. 

The method of estimating the number of cycles is to review data over a recent time period and 
count the number of cycles in which blowdown flow was interrupted. This number of cycles 
multiplied by a ratio based on years estimates the total number of cycles expected over 60 
years of operation. The potential to undercount comes from the assumption that the number of 
cycles counted for the period reviewed represents past and future operations. Additionally, no 
partial cool-down cycles are counted. To offset the potential undercount, a conservative count 
extrapolates the total number of cycles to 60 years. 

The conservative method counts one cycle when blowdown flow is interrupted for more than 30 
minutes. For the purposes of thermal fatigue, a complete thermal cycle is defined as a heat-up 
from ambient to operating temperature followed by a cool-down to ambient temperature. The 
thermal cycle counting is conservative because it includes interruptions of blowdown flow in 
which a significant decrease in temperature is not expected based on the operating practice for 
re-establishing blowdowri flow following a blowdown isolation valve closure. This operating 
practice states that if the isolation valves are closed for more than 30 minutes the downstream 
piping must be warmed up before the isolation valves are opened; therefore, an isolation valve 
closed for less than 30 minutes does not constitute a Significant cool-down period. 
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The number of cycles due to reactor shutdowns is included in the blowdown cycles counted. 
Based on plant data over a period of approximately 5.5 years; the estimated number blowdown 
flow interruptions that would result in thermal-cycles is 37 cycles. Application of a ratio for 60 
and 100 years yields 404 and 673 cycles, respectively. As the total number of thermal cycles for 
the steam generator blowdown lines is fewer than 7,000 cycles, no reanalysis of the piping 
design calculations is necessary; therefore, an evaluation as required by 10 CFR 54.21 (c)(1) 
successfully demonstrated under 10 CFR 54.21 (c)(1) (i) that the steam generator blowdown 
line design analyses of record remain valid for the period of extended operation (60 years). 

4.3.5.2.2 Staff Evaluation 

The staff reviewedLRA Section 4.3.5.2 to verify pursuant to 10 CFR 54.21 (c)(1 )(i), that the 
analyses remain valid for the period of extended operation. 

The staff confirmed design of the steam generator blowdown lines in accordance with ASME 
Code Class 2 and ANSI B31.1. On the basis that the total number of thermal cycles for these 
lines is less than 7000 for 60 years, the staff concluded that the steam generator blowdown 
lines analyses remain valid for the period of extended operation in accordance with 
10 CFR 54.21 (c)(1)(i). 

4.3.5.2.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
steam generator blowdown lines in LRA Section A.1.2.2.13. On the basis of its review of the 
FSAR supplement, the staff concludes that the summary description of the applicant's actions 
to address steam generator blowdown lines is adequate. 

4.3.5.2.4 Conclusion 

On the basis of its review, ~s discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(i), that, for steam generator blowdown lines, the 
analyses remain valid for the period of extended operation. The staff also concludes that the 
FSAR supplement contains an appropriate summary description of the TLAA evaluation, as 
required by 10 CFR 54.21 (d). 

4.4 Environmental Qualification of Electrical Equipment 

The 10 CFR 50.49 EO program is a TLAA for purposes of license renewal. The TLAA of the 
environmental qualification (EO) electrical components includes all long-lived, passive, and 
active electrical and instrumentation and control components that are important to safety and 
located in a harsh environment. The harsh environments of the plant are those areas subject to 
environmental effects by LOCAs or high-energy line breaks. EQ equipment comprises 
safety-related and O-list equipment, nonsafety-related equipment the failure of which could 
prevent satisfactory accomplishment of any safety-related function, arid necessary 
post-accident monitoring equipment. 
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As required by 10 CFR 54.21(c)(1), the applicant must provide a list of EQ TLAAs in the LRA. 
The applicant shall demonstrate thatfor each type of EQ equipment, one of the following is 
true: (1) the analyses remain valid for the period of extended operation, (2) the analyses have 
been projected to the end of the period of extended operation, or (3) the effects of aging on the 
intended function(s) will be adequately managed for the period of extended operation. 

4.4.1 Summary of Technical Information in the Application 

LRA Section 4.4 summarizes the evaluation of EQ of electrical equipment for the period of 
extended operation. Thermal, radiation; and cyclical aging analyses of plant electrical and 
instrumentation and control components required to meet 10 CFR 50.49 qualification are 
TLAAs. 

The NRC has established nuclear station EQ requirements in 10 CFR Part 50, Appendix A, 
General Design Criterion 4 and in 10 CFR 50.49, which specifically requires establishment of 
an EQ program to demonstrate that electrical components in harsh plant environments (plant 
areas that could be subject to environmental effects of LOCAs, high-energy line breaks, or 
post-LOCA radiation) are qualified to perform safety functions in such environments despite the 
effects of inservice aging. Section 50.49 requires EQ to address the effects of significant aging 
mechanisms. 

4.4.2 Staff Evaluation 

The staff reviewed LRA Section 4.4, to verify pursuant to 10 CFR 54.21 (c)(1 )(iii), that the 
effects of aging on the intended function(s) will be adequately managed for the periodof 
extended operation. 

The staff reviewed the program basis calculation for adequate information for 
10 CFR 54.21 (c)(1). For the electrical equipment shown in LRA Table 4.1-1, the applicant 
demonstrated per 10 CFR 54.21 (c)(1 )(iii) that the aging effects of EQ equipment will be 
adequately managed during the period of extended operation. The staff reviewed the 
Environmental Qualification (EQ) Program for whether it maintain electrical and instrumentation 
and control component performance of intended functions consistent with the CL8 for the 
period of extended operation. The staff's evaluation of the qualification of these components 
focused on how the Environmental Qualification (EQ) Program manages the.aging effects for 
10 CFR 50.49 requirements. 

The staff's audit of the information in LRA Section 83.2 and the program bases documents is 
documented in SER Section 3.0.3.1.13. On the basis of its audit, the staff finds that the 
Environmental Qualification (EQ) Program, for which the applicant claimed consistency with 
GALL AMP X.E1, "Environment Qualification of Electrical Components," is consistent with the 
GALL Report; therefore, the staff finds the program capable of programmatically managing the 
qualified life of components within the scope of license renewal. The continued implementation 
of the Environmental Qualification (EQ) Program reasonably assures management of the aging 
effects for continued performance by components within the scope of the program of intended 
functions for the period of extended operation. 
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4.4.3 FSAR Supplement 

, The applicant provided an FSAR supplement summary description of its TLM evaluation of EQ 
of electrical equipment in LRA Section A.1.2.3. On the basis of its review of the FSAR 
supplement .. the staff concludes that the summary description of the applicant's actions to 
address EO of electrical equipment is adequate. 

4.4.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c}(1 )(iii), that, for EO of electrical equipment, the 
effects of aging on the intended function(s) will be adequately managed for the period of 
extended operation. The staff also concludes that the FSAR supplement contains an 
appropriate summary'description of the TLM evaluation, as required by 10 CFR 54.21 (d). 

4.5 Concrete Containment Tendon Prestress 

4.5.1 Summary of Technical Information in the Application 

LRA Section 4.5 summarizes the evaluation of concrete containment tendon prestress for the 
period of extended operation. NUREG-1800 assigns TLM Section 4.5 to the issue of Concrete 
Containment Tendon Prestress. The Unit 1 containment structures have no prestressed 
tendons; ther.efore, this section is not applicable. 

4.5.2 Staff Evaluation 

The containment has no prestressed tendons; therefore, the staff finds this TLM not required. 

4.5.3 FSAR Supplement 

The staff concludes that no FSAR supplement is required because the containment building 
has no pre-stressed tendons. 

4.5.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes this TLM is not required. 

4.6 Containment Liner Plate, Metal, Metal Containments, and Penetrations 
Fatigue Analysis 

4.6.1 Containment Mechanical Penetration Bellows Fatigue 

4.6.1.1 Mechanical Penetration Bellows - Valve Chambers 
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4.6.1.1.1 Summary of Technical Information in the Application 

LRA Section 4.6.1.1 summarizes the evaluation of mechanical penetration bellows - valve 
chambers for the period of extended operation. The four mechanical penetration bellows 
addressed by this section are the containment spray and safety injection system recirculation 
valve chamber bellows (two each) for containment penetrations M-47 through M-50. These 
penetrations are illustrated in FSAR Table 6.2.4-1. Each line has motor-operated gate valves 
enclosed in valve chambers leak-tight at containment design pressure. Each line from the 
containment sump to the valve is enclosed in a separate concentric guard pipe also leak-tight. 
A seal keeps both the chamber and the guard pipe from connecting directly to the containment 
sump or to the containment atmosphere. -

Per plant specifications, the valve chamber bellows expansion joint design is in accordance with 
ASME Section III, Paragraph NC-3649.1 so no single corrugation is permitted to deflect more 
than its maximum allowable amount. Each bellows is designed to withstand over a lifetime of 40 
years a total of 7,000 expansion and compression cycles due to maximum normal operating 
conditions and 10 cycles of movement due to safe shutdown earthquake conditions. 

This TLAA addresses the requirement that the 40-year lifetime may be extended to 60 years 
without exceeding the design criterion of 7,000 expansion and compression cycles. The 10 
cycles of movement due to safe shutdown earthquake conditions are still available because no 
earthquake of such magnitude has been experienced. 

Operating cycles of expansion and compression due to maximum normal operating conditions 
are calculated conservatively by addition of RCS (Class 1) design cycles corresponding to 
containment heat-up and cool-down to the number of times the containment is pressurized 
during Type A integrated leak rate testing plus the number of Type B local leak rate tests. 

The expansion bellows is the barrier between the valve chamber and the reactor auxiliary 
building. The containment isolation valves for these chambers isolate the containment sumps 
from the containment spray and RHR systems and therefore normally experience no fluid flow. 
RHR operation during RCS cool-down would have a negligible impact on the bellows due to the 
piping configuration but is included because RHR operation typically corresponds to RCS 
(Class 1) cycles. 

The number of reactor thermal cycles projected over 60 years is 81. Containment integrated 
leak rate testing is infrequent (i.e., every 10 years). A conservative assumption of integrated 
leak rate testing every 5 rather than 10 years yields 12 cycles. In the Type B local leak rate test 
program the maximum test interval for this equipment is 24 months. A conservative assumption 
is a minimum of yearly with an additional 60 cycles and a total number of 153 cycles anticipated 
for 60 years. 

The total number of thermal cycles for the containment spray and safety injection system 
recirculation valve chamber bellows is fewer than7,000 so no reanalysis of the design 
calculations is necessary. An evaluation as required by 10 CFR 54.21 (c)(1) successfully 
demonstrated under 1 0 CFR 54~21 (c)(1 )(i) that the containment spray and safety injection 
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system recirculation valve chamber bellows design analyses of record remain valid for the 
period of extended operation. 

4.6.1.1.2 Staff Evaluation 

The staff reviewed LRA Section 4.6.1.1 to verify pursuant to 10 CFR 54.21 (c)(1 }(i), that the 
analyses remain valid for the period of extended operation. 

The staff confirmed design of the bellows in accordance with ASME Class 2 to withstand 7000 
cycles of thermal expansion and compression and 10 cycles of safe shutdown earthquake 
movement. The staff reviewed the applicant's conservative estimation of the thermal cycle for 
the bellows. On the basis that the total number of thermal cycles for these bellows is less than 
7000 for 60 years with 10 cycles of safe shutdown earthquake movement still available, the 
staff concluded that the bellows design analyses remain valid for the period of extended 
operation in accordance with 10 CFR 54.21(c)(1)(i). 

4.6.1.1.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
mechanical penetration bellows - valve chambers in LRA Section A.1.2.4.1. On the basis of its 
review of the FSAR supplement, the staff concludes that the summary description of the 
applicant's actions to address mechanical penetration bellows - valve chambers is adequate . 

. 4.6.1.1.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(i), that, for mechanical penetration bellows -
valve chambers the analyses remain valid for the period of extended operation. The staff also 
concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21(d). 

4.6.1.2 Mechanical Penetration Bellows - Fuel Transfer Tube Bellows Expansion Joint 

4.6.1.2.1 Summary of Technical Information in the Application 

LRA Section 4.6.1.2 summarizes the evaluation of mechanical penetration bellows - fuel 
transfer tube bellows expansion joint for the period of extended operation. The fuel transfer 
tube is essentially a tubular passageway connecting the transfer canal in the containment . 
building with that in the spent fuel pit building, Per plant specifications, the fuel transfer tube 
bellows-expansion-joint design is in accordance with ASME Section III, Paragraph NC-3649.1, 
with no single corrugation permitted to deflect more than its maximum allowable amount. Each 
bellows is designed to withstand a total of 7,000 cycles of expansion and compression over a 
lifetime of 40 years of maximum normal operating conditions and 10 cycles of movement due to 
safe shutdown earthquake conditions. 
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This TLM addresses the requirement that the 40-year lifetime extend to 60 years without 
exceeding the design criterion of 7,000 cyCles of expansion and compression. The 10 cycles of 
movement due to safe shutdown earthquake are stilLavailable as no earthquake of such 

. magnitude has been experienced. 

The expansion cycles would ·occur when the tube is flooded between the transfer canal in the . 
containment building and the fuel handling building. This operation typically occurs twice every . 
refueling outage; therefore, the maximum number of operating cycles projected over a 60-year 
period is 80 cycles. 

The total number of thermal cycles for the fuel transfer tube bellows expansion joint is fewer 
than 7,000 so no reanalysis of the design calculations is necessary. An evaluation as required 
by 10 CFR 54.21 (c)(1) successfully demonstrated that the fuel transfer tube bellows expansion 
joint design analyses of record remain valid for the period of extended operation (60 years). 

4.6.1.2.2 Staff Evaluation 

The staff reviewed LRA Section 4.6.1.2 to verify pursuant to 10 CFR 54.21 (c)(1 )(i), that the 
analyses remain valid for the period of extended operation. 

The staff confirmed design of the bellows in accordance with ASME Class 2 to withstand 7000 
cycles of thermal expansion and compression and 10 cycles of safe shutdown earthquake 
movement. The staff reviewed the applicant's conservative estimation of the thermal cycle for 
the bellows. On the basis that the total number of thermal cycles for these bellows is less than 
7000 for 60 with 10 cycles of safe shutdown earthquake movement still. available, the staff 
concluded that the bellows design analyses remain valid for the period of extended operation in 
accordance with 10 CFR 54.21(c)(1)(i). . 

4.6.1.2.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLM evaluation of 
mechanical penetration bellows - fuel transfer tube bellows expansion joint in LRA 
Section A.1.2.4.2. On the basis of its review of the FSAR supplement, the staff concludes that 
the summary description of the applicant's actions to address mechanical penetration bellows -
fuel transfer tube bellows expansion joint is adequate. 
4.6.1.2.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21(c)(1)(i), that, for mechanical penetration bellows - fuel 
transfer tube bellows expansion joint, the analyses remain valid for the-period of extended 
operation. The staff also concludes that the FSARsupplement contains an appropriate 
summary description of the TLM evaluation, as required by 10 CFR 54.21 (d). 
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4.7 Other Plant-Specific Time-Limited Aging Analyses 

4.7.1 Turbine Rotor Missile Generation Analysis 

4.7.1.1 Summary of Technical Information in' the Application 

LRA Section '4.7.1 summarizes the evaluation of turbine rotor missile generation analysis for the 
period of extended operation. 

According to 10 CFR Part 50, Appendix A, General Design Criterion 4, nuclear power plant 
safety-related structures, systems, and components must be protected appropriately against 
dynamic effects, including those of missiles. Failures of large steam turbines of the main turbine 
generator could eject large high-energy missiles that can damage plant structures, systems, 
and components. The overall safety objective is to protect safety-related structures, systems, 
and components adequately from potential turbine missiles. 

RG 1.115 describes methods acceptable to the staff for protecting safety-related structures, ' 
systems, and components against low-trajectory missiles from turbine failure by appropriate 
orientation and placement of the turbine generator set. The applicant complies with RG 1.115, 
Revision 1 with the exception of Position C.2. 

FSAR Section 3.5.1.3.2, "Probability of Turbine Missile Generation," describes a Westinghouse 
study based upon mechanics to obtain a rough estimate of turbine-generator reliability based 
on expected operating conditions. The study determined the number of cycles required to 
cause a crack (flaw) to grow larger and calculated as 140,000 the number of cold start-up 
cycles (worst-case stress environment) required for the undetectable flaw of maximum size to 
grow to 1/3 of the critical crack size. A estimated reasonable upper limit for the number of this 
type of stress cycle is five per year or 200 per 40 years plant life; thus; the maximum 
undetectable crack poses no threat to the integrity of a turbine-generator with the designed 
mechanical properties. 

The original analysis estimated five cycles per year for 40 years of plant operation. For the 
period of extended operation, the estimate of 5 cycles per year yields 300 cycles for 60 years of 
plant life, well below the 140,000 cycles required by the maximum size undetectable flaw to 
grow to 1/3 of the critical crack size; therefore, this analysis projects to the end of the period of 
extended operation. 

4.7.1.2 Staff Evaluation 

The staff reviewed LRA Section 4.7.1, to verify pursuant to 10 CFR 54.21 (c)(1 )(ii), that the 
analyses have been projected to the end of the period of extended operation. 

The staff reviewed FSAR Section 3.5.1.3.2. and the applicant's analyses in LRA Section 4.7.1 
to confirm that the number of projected cycles of 300 is well below the 140,000 required by the 
maximum undetectable flaw to grow to 1/3 of the critical crack size. On this basis, the staff 
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concluded that this analysis remains valid for period of extended operation in accordance with 
10 CFR 54.21(c)(1)(i). 

The applicant stated that the fracture mechanics crack growth analysis of the number of turbine 
start-up cycles that could result in critical flaw size is projected to the end of the period of 
extended operation. The staff noted that the fracture mechanics analysis remains valid but did 
not project to critical flaw size; therefore, the method should be that of 10 CFR 54(c)(1 )(i) 
instead of (ii). 

By letter dated January 17, 2008. In its response, the applicant agreed that the basis for 
accepting the TLAA on the turbine rotor missile generation analysis should have been 
dis positioned in accordance with the staff's acceptance criterion in 10 CFR 54.21 (c)(1 )(i), in that 
the existing analysis has been demonstrated to be valid for the period of extended operation. 
The applicant stated that an amendment of LRA Section 4.7.1 would be made to reflect this. 
The staff verified that the applicant included the appropriate amendment ofLRA Section 4.7.1 
in Enclosure 2 of the letter dated January 17, 2008. Thus, dispositioning this TLAA in 
accordance with the criterion in 10 CFR 54.21(c)(1)(i) and appropriately reflecting this in an 
amendment of LRA Section 4.7.1 is resolved. 

4.7.1.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
turbine rotor missile generation analysis in LRA Section A.1.2.5. On the basis of its review of 
the FSAR supplement, the staff concludes that the summary description of the applicant's 
actions to address turbine rotor missile generation analysis is adequate. 

By letter dated January 17, 2008, the applicant agreed that the basis for accepting the TLAA on 
the turbine rotor missile generation analysis should have been dispositioned in accordance with 
the staff's acceptance criterion in 10 CFR 54.21 (c)(1 )(i), in that the existing analysis has been 
demonstrated to be valid for the period of extended operation. The applicant stated that an 
amendment of FSAR supplement Section A.1.2.5 would be made to reflect this. The staff 
verified that the applicant included the appropriate amendment to FSAR supplement 
Section A.1.2.5 in Enclosure 2 of the letter dated January 17, 2008. Thus, dispositioning this 
TLAA in accordance with the criterion in 10 CFR 54.21 (c)(1)(i) and appropriately reflecting this 
in an amendment of FSAR supplement Section A.1.2.5 is resolved. . 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the TLAA on the turbine rotor missile generation analysis, as given in LRA 
Section A.1.2.5 and amended in the applicant's letter dated January 17, 2008, is adequate. 

4.7.1.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(i), that, for turbine rotor missile generation 
analysis, the analyses remain valid to the end of the period of extended operation. The staff 
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also concludes that the FSAR supplement contains an appropriate summary description of the 
TLAA evaluation, as required by 10 CFR 54.21 (d). 

4.7.2 Crane Cyclic Analyses 

The applicant indicated load cycle limits for cranes as potential TLAAs. The following cranes 
within the scope of license renewal have TLAAs, which require evaluation for 60 years. 

• Polar C~ane 
• Jib Cranes 
• Reactor Cavity Manipulator Crane 
• Fuel Cask Handling Crane 
• Fuel Handling Bridge Crane 
• Fuel Handling Building Auxiliary Crane 

The method of review for the crane cyclic load limit TLAA involves: 

• review of the existing 40-year design basis to determine the number of load cycles in the 
design of each of the cranes within the scope of license renewal 

development of 60-year load cycle projections for each of the cranes within the scope of 
license renewal compared to the number of design cycles for 40 years 

4.7.2.1 Polar Crane 

4.7.2.1.1 Summary of Technical Information in the Application 

LRA Section 4.7.2.1 summarizes the polar crane evaluation for the period of extended 
operation. The overhead crane in the containment (250-ton I 50-ton) for reactor servicing 
operations is of the polar configuration and seated on a girder bracketed off the containment 
wall. 

The polar crane purchasing specification required conformance to Crane Manufacturers 
Association of America (CMAA) Specification 70, 1971 edition, for electric overhead traveling 
cranes. The purchasing specification did not state a service classification but the crane meets 
the Service Class A requirement. The crane, therefore, was designed for 20,000 to 100,000 
maximum-rated load cycles for a 40-year life. 

The number of maximum rated load cycles for the 250-ton (main hook) originally projected for 
40 years was 2,720. The number of maximum rated cycles for a 60-year life based on 40 
refueling outages is 4,020, fewer than the 20,000 to 100,000 permissible cycles and, therefore, 
acceptable. 
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. The number of maximum rated load cycles for the 50-ton (auxiliary hook) originally projected for 
40 years was 1,080. The number of maximum rated cycles for a 60-year life based on 40 
refueling outages is 1,600, fewer than the 20,000 to 100,000 permissible cycles and, therefore, 
acceptable. 

The polar crane main hook and auxiliary hook ultimately share the same structure and therefore 
their cycles should be combined as follows: 4020 + 1,.600 = 5,620 cycles, fewer than the 20,000 
to 100,000 permissible cycle range and, therefore, acceptable. 

Therefore, the Polar Crane fatigue analysis has been projected successfully for 60 years of 
plant operation. 

4.7.2.1.2 Staff Evaluation 

The staff reviewed LRA Section 4.7.2.1, to verify pursuant to 10 CFR 54.21 (c)(1 }(ii), that the 
. analyses have been projected to the end of the period of extended operation. 

The staff reviewed the applicant's estimate of the number of the maximum rated load cycles for 
the 60 years operation compared to the number of permissible design cycles. On the basis that 
the 60-year number of operation cycles, 5620, is much less than the permissible number, 
20,000 to 100,000, the staff concluded that this analysis remains valid for period of extended 
operation in accordance with 10 CFR 54.21 (c)(1}(i). 

The staff rioted that the design analysis remains valid but does not project the analysis result to 
60 years; therefore, the method should be that of 10 CFR 54(c)(1 }(i) instead of (ii). 

By letter dated January 17, 2008, the applicant agreed that the basis for accepting the TLAA on 
the polar crane should have been dispositioned in accordance with the staff's acceptance 
criterion in 10 CFR 54.21 (c)( 1 }(i), in that the existing analysis has been demonstrated to be 
valid for the period of extended operation. The applicant stated that an amendment of LRA 
Section 4.7.2.1 would be made to reflect this. The staff verified that the applicant included the 
appropriate amendment of LRA Section 4.7.2.1 in Enclosure 2 of the letter dated 
January 17, 2008. Thus, dispositioning this TLAA in accordance with the criterion. in 
10 CFR 54.21(c}(1}(i} and appropriately reflecting this in an amendment of LRA Section 4.7.2.1 
is resolved. 

4.7.2.1.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of the 
polar crane in LRA Section A.1.2.6.1. On the basis of its review of the FSAR supplement, the 
staff concludes that the summary description of the applicant's actions to address the polar 
crane is adequate. 

By letter dated January 17, 2008 the applicant agreed that the basis for accepting the TLAA on 
the polar crane should have been dispositioned in accordance with the staff's acceptance 
criterion in 10 CFR 54.21(c)(1)(i), in that the existing analysis has been demonstrated to be 
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valid for the period of extended operation. The applicant stated that an amendment of FSAR 
supplement Section A.1.2.6.1 would be made to reflect this. The staff verified that the applicant 
included the appropriate amendment of FSAR supplemenfSection A.1.2.6.1 in Enclosure 2 of 
the letter dated January 17, 2008. Thus, the reflected item in the amendment of FSAR 
supplement Section A.1.2.6.1 is resolved. . 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the TLAA on the polar crane, as given in LRA Section A.1.2.6.1 and amended in 
the applicant's letter of January 17, 2008, is adequate. 

4.7.2.1.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR54.21 (c)( 1 )(i), that, for the polar crane, the analyses remain 
valid to the end of the period of extended operation. The staff also concludes that the FSAR 
supplement contains an appropriate summary description of the TLAA evaluation, as required 
by 10 CFR 54.21(d). 

4.7.2.2 Jib Cranes 

4.7.2.2.1 Summary of Technical Information in the Application 

LRA Section 4.7.2.2 summarizes the evaluation of jib cranes for the period of extended 
operation. The two containment jib cranes (5-ton) support low-load capacity refueling and 
maintenance and have the flexibility to be mounted on any of six base plates to relieve and 
increase availability for the ever-critical path polar crane. 

The jib crane purchasing specification required conformance to CMAA Specification 74 for 
under-running single-girder electric overhead traveling cranes, Service Class A 1 (standby). The 
crane, therefore, was designed for 20,000 to 100,000 maximum rated load cycles for a 40-year 
life. 

The number of maximum rated load cycles originally projected for 40 years was 12,690. The 
number of maximum rated load cycles for a 60-year life based on 40 refueling outages is 
18,800, fewer than the 20,000 to 100,000 permissible cycles and, therefore, acceptable. 

Therefore, the jib crane fatigue analysis has been projected successfully for 60 years of plant 
operation. 

4.7.2.2.2 Staff Evaluation 

The staff reviewed LRA Section 4.7.2.2, to verify pursuant to 10 CFR 54.21(c)(1)(ii), that the 
analyses have been projected to the end of the period of extended operation. The staff 
reviewed the applicant's estimate of the number of maximum-rated load cycles for the 60 years 
of operation compared to the number of permissible design cycles. On the basis that the 
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SO-year number of operation cycles, 18,800, is less than the permissible number, 20,000 to 
100,000, the staff concluded that this analysis remains valid for period of extended operation in 
accordance with 10 CFR 54.21 (c)(1 )(i). 

The staff noted that the design analysis remains valid but does not project the analysis result to 
SO years; therefore, the method should be that of 1 b CFR 54.21 (c)(1 )(i) instead of (ii). 

By letter dated January 17, 2008, the applicant agreed that the basis for accepting the TLAA on 
the jib cranes should have been dispositioned in accordance with the staff's acceptance 
criterion in 10 CFR 54.21 (c)( t )(i), in that the existing analysis has been demonstrated to be 
valid for the period of extended operation. The applicant stated that an amendment of LRA 
Section 4.7.2.2 would be made to reflect this. The staff verified that the applicant included an 
appropriate amendment of LRA Section 4.7.2.2 in Enclosure 2 of the letter dated 
January 17, 2008. Thus, the TLM is in accordance with 10 CFR 54.21(c)(1)(i) and 
appropriately reflecting this in an amendment of LRA Section 4.7.2.2 is resolved. 

4.7.2.2.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of jib 
cranes in LRA Section A.1.2.S.2. On the basis of its review of the FSAR supplement, the staff 
did not initially agree with the fatigue analysis projected. The staff concludes that the summary 
description of the applicant's actions to address jib cranes is not adequate. 

By letter dated January 17, 2008 the applicant agreed that the basis for accepting the TLAA on 
the jib cranes should have been dispositioned in accordance with the staff's acceptance 
criterion in 10 CFR 54.21 (c)(1 )(i), in that the existing analysis has been demonstrated to be 
valid for the period of extended operation. The applicant stated that an amendment of FSAR 
supplement Section A.1.2.S.2 was made to reflect this. The staff verified that the applicant 
included the applicable amendment of FSAR supplement Section A.1.2.S.2 in Enclosure 2 of 
the letter dated January 17, 2008. Thus, the applicant appropriately reflected this in an 
amendment of FSAR supplement Section A.1.2.S.2. 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the TLM on the jib cranes, as given in LRA Section A.1.2.S.2 and amended in 
the applicant's letter dated January 17, 2008, is adequate. 

4.7.2.2.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(i), that, for jib cranes, the analyses remain valid 
to the end of the period of extended operation. The staff also concludes that the FSAR 
supplement contains an appropriate summary description of the TLAA evaluation, as required 
by 10 CFR 54.21 (d). 
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4.7.2.3 Reactor Cavity Manipulator Crane 

4.7.2.3.1 Summary of Technical Information in the Application 

LRA Section 4.7.2.3 summarizes the evaluation of the reactor cavity manipulator crane for the 
period of extended operation. The rectilinear bridge and trolley crane with a vertical mast 
extending down into the refueling water flexibly grips, removes, and replaces fuel assemblies to 
support refueling operations. Only the passive bridge structure manufactured from carbon steel 
is within the scope of license renewal. . 

The reactor cavity manipulator crane purchasing specification required the maximum design 
stress for the crane structure to be 1/5 of ultimate tensile strength. The low maximum design 
stress for the crane structure indicates stress marginally below the fatigue limit for the carbon 
steel material, which is estimated to be acceptable for 107 cycles; therefore, the estimated 
number of lifts for 40 years is 107 cycles. 

The number of load cycles originally projected for 40 years was 11,390. The number of 
maximum rated load cycles for a 60-year life based on 40 refueling outages is 16,824, fewer 
than the 107 permissible cycles and, therefore, acceptable. 

Therefore, the reactor cavity manipulator crane fatigue analysis has been projected 
successfully for 60 years of plant operation . 

.4.7.2.3.2 Staff Evaluation 

The staff reviewed LRA Section 4.7.2.3, to verify pursuant to 10 CFR 54.21 (c)(1 )(ii), that the 
analyses have been projected to the end of the period of extended operation. 

The staff reviewed the applicant's estimate of the number of the maximum-rated load cycles for 
60 years of operation compared to the permissible number of design cycles. On the basis that 
the 60-year number of operation cycles, 16,824, is much less than the permissible number, 107

, 

the staff concluded that this analysis remains valid for period of extended operation in 
accordance with 10 CFR 54.21 (c)(1)(i). 

The staff noted that design analysis remains valid but does not project the analysis result to 
60 years; therefore, the method should be that of 10 CFR 54(c)(1)(i) instead of (ii). 

By letter dated January 17, 2008, the applicant agreed that the basis for accepting the TLAA on 
the reactor cavity manipulator crane should have been dispositioned in accordance with the 
staff's acceptance criterion in 10 CFR 54.21 (c)( 1 )(i), in that the existing analysis has been 
demonstrated to be valid for the period of extended operation. The applicant stated that an 
amendment of LRA Section 4.7.2.3 would be made to reflect this. The staff verified that the 
applicant included the appropriate amendment of LRA Section 4.7.2.3 in Enclosure 2 of the 
letter dated January 17, 2008. 
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4.7.2.3.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of 
reactor cavity manipulator crane in LRA Section A.1.2.6.3. On the basis of its review of the 
FSAR supplement, the staff does not agree with the fatigue analysis projected. The applicant 
agreed that the basis for accepting the TLAA on the reactor cavity manipulator crane should 
have been dispositioned in accordance with the staffs acceptance criterion in 
10 CFR 54.21 (c)(1 )(i), in that the existing analysis has been demonstrated to be valid for the 
period of extended operation. The applicant stated that an amendment of FSAR supplement 
Section A:1.2.6.3 would be made to reflect this. The staff verified that the applicant included the 
applicable amendment of FSAR supplement Section A.1.2.S.3 in Enclosure 2 of the letter dated 
January 17, 2008. Thus, the applicant appropriately reflected this in an LRA amendment of 
FSAR supplement Section A.1.2.6.3. . 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the TLAA on the reactor cavity manipulator crane, as given in LRA 
Section A.1.2.6.3 and amended in the applicant's letter dated January 17, 2008, is adequate. 

4.7.2.3.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1 )(i), that, for the reactor cavity manipulator crane, 
the analyses remain valid to the end of the period of extended operation. The staff also 
concludes that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21(d). 

4.7.2.4 Fuel Cask Handling Crane 

4.7.2.4.1 Summary of Technical Information in the Application 

LRA Section 4.7.2.4 summarizes the evaluation of the fuel cask handling crane for the period of 
extended operation. The fuel cask handling crane (150-ton) transfers the spent fuel cask 
between the railroad car and the spent fuel cask loading pool. The fuel cask handling crane and 
the fuel handling auxiliary crane share the same rails supported from the fuel handling building 
in the overhead. 

The fuel cask handling crane purchasing specification required conformance to CMAA 
Specification 70 for electric overhead traveling cranes. The purchasing specification did not 
state a service classification but the crane meets the Service Class A requirement and, 
therefore, was designed for 20,000 to 100,000 maximum-rated load cycles for a 40-year life. 

The number of load cycles originally projected for 40 years was 7,350. The number of load 
cycles based on 40 refueling outages for a SO-year life is 8,750, fewer than the 20,000 to 
100,000 permissibl!3 cycles and, therefore, acceptable. 
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Therefore, the fuel cask handling crane fatigue analysis has been projected successfully for 60 
years of plant operation. 

4.7.2.4;2 Staff Evaluation 

The staff reviewed LRA Section 4.7.2.4, to verify pursuant to 10 CFR 54.21 (c)(1 )(ii), that the 
analyses have been projected to the end of the period of extended operation. 

The staff reviewed the applicant's estimate of the number of maximum-rated load cycles for 
60 years of operation compared to the permissible number of design cycles. On the basis that 
the 60-year number of operation cycles, 8,750, is much less than the permissible number, 
20,000 to 100,000, the staff concluded that this analysis remains valid for period of extended 
operation in accordance with 10 CFR 54.21 (c)(1 )(i). 

The staff noted that the design analysis remains valid but does not project the analysis result to 
60 years; therefore, the method should be that of 10 CFR 54(c)(1)(i) instead of (ii). 

By letter dated January 17, 2008, the applicant agreed that the basis for accepting the TLAA on 
the fuel cask handjing crane should have been dispositioned in accordance with the staff's 
acceptance criterion in 10 CFR 54.21(c)(1)(i), in that the existing analysis has been 
demonstrated to be valid for the period of extended operation. The applicant stated that an 
amendment of LRA Section 4.7.2.4 would be made to reflect this. The staff verified that the 
applicant included appropriate amendment of LRA Section 4.7.2.4 in Enclosure 2 of the letter 
dated January 17, 2008. The applicant appropriately reflected this in an amendment of LRA 
Section 4.7.2.4. 

4.7.2.4.3 FSAR Supplement 

The applicant provided an FSAR supplement summary description of its TLAA evaluation of the 
fuel cask handling crane in LRA Section A.1.2.6.6. On the basis of its review of the FSAR 
supplement, the staff concludes that the summary description of the applicant's actions to 
address the fuel cask handling crane is adequate. 

By letter dated January ·17, 2008, the applicant agreed that the basis for accepting the TLAA on 
the fuel cask handling crane should have been dispositioned in accordance with the staff's 
acceptance ,criterion in 10 CFR 54.21 (c)(1 )(i), in that the existing analysis has been 
demonstrated to be valid for the period of extended operation. The applicant stated that an 
amendment of FSAR supplement Section A.1.2.6.4 would be made to reflect this. The staff 
verified that the applicant included the appropriate amendment of FSAR supplement 
Section A.1.2.6.4 in Enclosure 2 of the letter dated January 17, 2008. The applicant 
appropriately reflected this in an LRA amendment of FSAR supplement Section A.1.2.6.4. 

On the basis of its review of the FSAR supplement, the staff concludes that the summary 
description of the TLAA on the fuel cask handling crane, as given in LRA Section A.1.2.6.4 and 
amended in the applicant's letter of January 17, 2008, is adequate. 
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4.7.2.4.4 Conclusion 

On the basis of its review, as discussed above, the staff concludes that the applicant has 
demonstrated, pursuant to 10 CFR 54.21 (c)(1)(i), that, for the fuel cask handling crane, the 
analyses remain valid to the end of the period of extended operation. The staff also concludes 
that the FSAR supplement contains an appropriate summary description of the TLAA 
evaluation, as required by 10 CFR 54.21(d). 

4.7.2.5 Fuel Handling Bridge Crane 

4.7.2.5.1 Summary of Technical Information in the Application 

LRA Section 4.7.2.5 summarizes the evaluation of the fuel handling bridge crane for the period 
of extended operation. The fuel handling bridge crane (1.25-ton) is a wheel-mounted walkway 
spanning the width of the fuel handling building. The crane carries an electric monorail hoist on 
an overhead structure. 

The fuel handling bridge crane purchasing specification required the maximum design stress for 
all load-bearing parts, design load plus structural weight, to be 1/5 of the ultimate strength of 
the material. Westinghouse specified neither a permissible number of cycles for the lifetime of 
the crane nor a service class. Material of construction for this crane conforms to American 
Society for Testing and Materials Specification A-36. The low maximum design stress for the 
carbon steel crane structure above the refueling water elevation indicates the stress is 
marginally below the fatigue limit for the carbon steel material, which, therefore, is acceptable 
for an estimated 107 cycles; therefore, the estimated acceptable number of maximum-rated 
load"cycies for 40 or 60 years was 107 cycles. 

The number of load cycles originally projected for 40 years was 18,602 based on crane usage 
for the original fuel load, fuel movements during 27 refueling outages, usage for fuel and fuel 
insert shuffles, and movement of spent fuel from other applicant facilities. The number of load 
cycles projected for 60 years is 27,558, assuming 40 refueling outages and projected crane use 
for fuel handling activities, fewer than the 107 permissible cycles and, therefore, acceptable. 

Therefore, the fuel handling bridge crane fatigue analysis has been projected successfully for 
60 years of plant operation. . 

4.7.2.5.2 Staff Evaluation. 

The staff reviewed LRA Section 4.7.2.5, to verify pursuant to 10 CFR 54.21(c)(1)(ii), that the 
analyses have been projected to the end of the period of extended operation. 

The staff reviewed the applicant's estimate of the number of the maximum-rated load cycles for 
60 years of operation compared to the permissible number of design cycles. On the basis that 
the 60-year number of operation cycles, 27,558, is much less than the permissible number, 107

, 

the staff concluded that this analysis remains valid for period of extended operation in 
accordance with 10 CFR 54.21 (c)(1 )(i). 
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