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Committed to NucleD Point Beach Nuclear Plant
7 : o Operated by Nuclear Management Company, LLC

January 28, 2005 : NRC 2005-0004
10 CFR 2.390
, 10 CFR 54
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington DC 20555

Point Beach Nuclear Plant, Units 1 and 2
Dockets 50-266 and 50-301
License Nos. DPR-24 and DPR-27

Response to Request for Additional Information

Regarding the Point Beach Nuclear Plant License Renewal Application
(TAC Nos. MC2099 and MC2100) and

Request for Withholding of Proprietary Information from Public Disclosure

By letter dated February 25, 2004, Nuclear Management Company, LLC (NMC),
submitted the Point Beach Nuclear Plant (PBNP) Units 1 and 2 License Renewal
Application (LRA). On November 17, 2004, the Nuclear Regulatory Commission (NRC)
requested additional information regarding Time Limited Aging Analysis (TLAA)

(LRA Section 4.3).: Enclosure 2 to this letter contains NMC'’s responses to the staff’s
questions. '

Enclosure 1 contains a Westinghouse proprietary authorization letter, CAW-04-1931;
accompanying affidavit; Proprietary Information Notice; and Copyright Notice
concerning information proprietary to Westinghouse Electric Company, LLC
(“Westinghouse”). (Responses to RAI 4.3.2.2 and 4.3.4.3).

As Enclosure 2 contains information proprietary to Westinghouse, it is supported by an
affidavit signed by Westinghouse; the owner of the information. The affidavit sets forth
the basis on which the information may be withheld from public disclosure by the
Commission and addresses with specificity the considerations listed in paragraph (b)(4)
of 10 CFR 2.390 of the Commission’s regulations.

Accordingly, it is respectfully requested that the information, which is proprietary to
Westinghouse, be withheld from public disclosure in accordance with 10 CFR 2.390 of

the Commission’s regulations. Correspondence regarding the copyright or proprietary
aspects of the items listed above, or the supporting Westinghouse affidavit, should

reference CAW-04-1931 and should be addressed to J. A. Gresham, Manager, Cf

6590 Nuclear Road ® Two Rivers, Wisconsin 54241
Telephone: 920.755.2321
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Enclosure 3 contalns the non propnetary ersron:of Enclosure 2

On December 1 2004 the NRC staff rbally provrded addltlonal tlme for NMC to
_respond to this request for addltlonalillnformatlon in‘order for further clarifications to be
- provided: ‘The clarifications allowed the PBNP. License Renewal project staff to clearly

understand the lnformatlon needed and for urther analysrs to be completed

: Th|s Ietter contalns no new commltm ] no revrsrons to exnstlng commltments

I declare under penalty of perjury that
January 28, 2005 L AL

%M

Dennls L Koehl

rgoing is. true and correct Executed on

cc: (w/o enclosures) - A
- Regional Admrnlstrator Reglon IRC .
_Project Manager Pornt Beach' Nulcl ant, USNRC B
Resrdentlnspector Pomt Beac 'Nuclea Plant USNRC L




" ENCLOSURE 1- o

‘ aWestmghouse Appllcatlon for |thho|d|ng Proprletary Informatlon
o from Publlc Dlsclosure, CAW-04 1931 o :
o “Affidavit; R
Proprleta['y Informatlon Notlce, SR
R Copyrlght Notlce R

7 pages follow




, ' PROPRIETARY INFORMATION NOTICE

T ransm:ttcd herewith are propnetary nnd/or'non-propnelar) versions of documcnte furmshed to the NRC
in connecuon with rgquests for genenc and/or pla Sp! nﬁc;cvacw and appmva}

In ordcr to conform o thé requirements of 10 CFR 2.390 of the Commission's regu]atnons concemmg the
protecnon of propnetary information so submitted to the NRC, the mfomunon which is proprietary in the
- proprietary versions is contained within brackéts, and wherc the proprietary information has been deleted
‘in the non-proprietary versions. ‘only the brackets remain’(the information that was contained within the
brackets in the proprlctary versions havmg been dcleted) -The Jusnf cation for claiming the information_
0 dcs:gnated as proprietary is indicated in both versions by means of lower casc letters (a) through -
located as & supcrscnpt lmmedmtely followmg the brackets enclosing’ ‘each item of information being

identified as proprietary or in the margin opposnc ‘such mformzmon. These lower case Jetters refer to the

types of information Westmghouse customnnly holds m confdencc xdcnnﬁcd in Scctions (4)(11)(a)
through (4)(ii)(f) of thc affidavit accompanymg this' mmal pursuant to 10 CFR 2. 390(b)(1)

" COPYRIGHT NOTICE

The reports transm:ued herewnth each bear a W inghouse copynghl noucc 'I hc NR(‘ is perrmttcd to
makc the number of cop:es of the mformatxon contamed in these reports whxch are necessmy for its

denial, amcndmcnt transfer, renewal, modifi ication, SuSpcr\SIon, revocation, or violation of a !xcensc,

permit, order, or - regulation subject tothe rcqulrcments of 10 CFR 2.390 regardmg restrictions on publnc o

L.

dtsclosure to lhe extent such mformatxon has been 1dcnt|f‘ ed as propnelary by. Westmghouse, copynght

order to have one copy available for publu, wewmg in thc appropnate dockct ﬁlcs inthe pubhc document )

room in Wnshmgton. DC and in local public documem raoms as may be rcquxrcd by NRC rq,u!atlom if
the number ofcop:es submitted is insufficient for this purposc Copxcs made by the NRC must include
the copyright notice in all instances and the propnetary nonce xf the ongmal was |dennﬁcd as propnetary
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Westinghouse Electric Company
Nuclear Services

P.0. Box 355

Pittsburgh, Pennsylvania 1 523003 55
USA

Wéstinghouse f

U.S. Nuclear chulntory C‘omrmssuon
*Document Control Desk "~ ‘
Washington, DC 20555-0001

: (412)374-4643
: (412) 3744011
it: greshaja@westinghouse.com

- CAW-04-1931

December 14,2004

" APPLICATION FOR WITHHOL OLDING PROPRIETARY

IN’FORMATION FRQM EL!Q!,IS;DLS_S;LQSURE :

Subject: “Response to Pomt Beach Nuclear Plam. Umts 1 and 2 License chcwal Apphcahon (LRA)
R.equcst for Addmonal Informnuon (RAIs)" (Propncu\ry)

The propnctzry mforrmhon for which wnhholdmg is being requeslcd in the abovc-rcfcn:nccd report is

. further identified in Affidavit CAW-04-1931 signed by the owner of the proprietary information,
Westinghouse Electric Company LLC.' The affidavit, which’ accompanies this letter, sets forth the basis
on which the information may be withheld from public disclosure by the Commission and addresses with ’
specificity lhc consxdemhons I:stcd in paragraph (b)(4) of 10 CI‘R Secuon 2 390 of lhe Comxmssmn s
regulauons .

Accordmgly, lhls letter aulhonzcs the uti hzauon cf the accompanymg afﬁdavnt by Nuclear Managemem
~ Company. .

: Correspondeucc with rcspcct lo the propneury aspccts he apphcauon for wuhholdmg or the
Westinghouse affidavit should reference this Ictter. CAW-04-1931, and should be addressed to
J.’A. Gresham, Manager, Regulatory Cornplianés and Plant L:ceusmg, Westinghouse
Electric Company LLC P.O. Box 355, l’msburgh Pennsylvanm 15230-0355

-~ iVery wlyyours, -1

/ 1A Greshnm, Mamger B
chulatory Comphancc and Plant Ltcemmt- "

Enclosures

cc: B. Benney
L. Feizollahi

A BNFL Group company
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CAW-04-1931

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA: -~

COUNTY OF ALLEGHENY: -

'Ily appeared LA Gresham, who. bcmg by me duly
thonzed to execute this Affidavit on behalf of
Westinghouse Electric Company LLC (Wes(mghousc) and that the averments of fact set forth in this’

Bcforc me, the undcrsngncd authonly. pe

sworn according to Iaw, deposes and says that he s

Affidavit are true and correct to the best of his knpwlcdge. mformanon. and belief:

. Grcsham. Manager

Regql“‘x»tpryr Compltance and Plant Licensing

Sworn to and subscnb‘.

before me this 42 da)

of LDrcsrn o 2004

o

' Notary Public

Mormevieeggd'wuwc«my T
My Commission Expires January 29, 2007 I -
mmmum
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- Tam Manager, Regulatory Compliance and Piz

CAW.(4-1931

Electric Company LLC (WcS!inghouse) and as i vcbccn specificall y delegated the function

of rcvxcwmg the propnctary mformauon sough wxlhheld from publlc dlsclosure in connection

- with nuclear power planl licensing and rule"i i eedmgs, and am authorized to apply for its

withholding on behalf of Westinghouse.

Iam making this Affidavit in conformance wuh the provns:ons ol’ 10 CTR Section 2.390 of the

Commission's rcgulauons and in conjunction wnlh thc Wcstmghousc “Application for Withholding™
nccompan)mg this Affidavit. .
T have personal knowledge of the criteria and pmccd rc ullzcdby Wcstihghbuse in designating

information as a trade secret, privileged or as confidential commercial or financial infon_riation.

Pursuant to the provnswm of paragraph (b)(4) of Sectson 2 390 of the Commlsswn ] n.gulanons, the

following is fumlshcd for cons:dcranon by the Comxmssnon in delermmmg whether the information
sought to be withheld frqm public dlsclosure should be thhhcld. .

(i)  The information sought to be withheld t_‘ﬁ»m public dfsgl{)surc is owned and has been held in
confidence by Westinghouse. S T

(i) The information is of a type customarily held in nﬁdence by Wcsiihghousc and not

customarily disclosed to the public. \Vegtihgﬂd' vhus'é htibhal basis 'for determining the
types of information customarily held in conl'dcnce by it and m that connccnon. utilizes a
system to delermmc when and whcthcr lo hold ccnam typcs of mformauon in confidence.

~ The apphcatxon of that system and lhe subslance of that systcm consmutes Wcsunghouse

poli lcy and prOVIdcs the ralxona! basis requtred

_ Under that system, information is hcld in conﬁdcncc |f n falls in one or more of scxcm!

types, the release of which might rcsult inthe

of an cxzstmg or potennal compelmvc

advantage, as follows:

(a) The information rcvcals the dxstmgmshmg aspccts ofa proccss (or component
structurc, tool, mcthod etc.) wherc prcvcnuon of i its use by any of Westinghouse's
compemors without license from Westm;,house constitutes a competitive economic

advantage over other companies.
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(e)

(N

There are sound policy reasons behind the Wcstmgh

(a)

®)

©

()

38 CAW-04-1931

It consists of xuppbﬂing data, inclu 'ng test d.ua rclatavc to a process (or

component sxructum, tool, mcthod etc') e apphcatnun of which data secures a

competitive economic advnnmge, e.g by opmmzatnon or improved xmrkcmblhty

Its use by a competitor would reduce hise periditure of resources or improve his

competitive position in thc dcsngn manufacturc, shxpmcnt installation, assurance of

quality, or llcensmg a s:mllnr product.

It reveals cost or pncc mfonnahon, producuon cnpwémes, budget levels, or

commercial stratcgles of Weslmghousc, its cuslomers or suppliers,

It reveals aspects of pnsl pmsent or future Wesunghousc or customer funded

development plans and programs of potcritml commercml value to Wcslmghousc.

It contains patentable ideas, for which patent bfdtgétion may be desirable.

e system which include the following:

The use of such information by W nn‘éﬂod give# Westinghouse a competitive

a(fvantagc over its compemors. It 1s, thércforc, wii}\}xeld from disclosure to protect

the Westinghouse compcutnve pmmon.

Itis information that is marketablc in many vmys. ,The cucm to which such

information is available to compcp! dmnmshes the Westmghousc nblllty to sell

products and services ih:volving'thoé‘ o ‘ hc mformatxon
Use by our compemor would pm cstmghousc al 2 compcumc dnadvantagc by

reducing his expcndxture of resourccs at our expense.

Each component of propnetary mfomxa n pcrtmcnx to a pamculnr :ompemwc

advantage is potentially as valuablc as 1 oial compemne advantage. 1€

competitors at.qum: componems of propnetary mfommnon any one component
may be the key to lhe entire puzzle lhcreb) depriving Westinghouse of a

competitive advantage.
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(i)

(iv)

A2

PR CAW-04.1931

(¢)  Unrestricted disclosure would jeaﬁifdiie Tlhé"pdsilion of prominence of
Westinghouse in the world markct and thcrcby give a market advantage to the

competition of those countries.

0 The Westinghouse capacity to mvest corpomte assets in rceearch and dc\clopmcnl

depcnds upon the success in obt.unmg and mmntammg a compclmve ad\anta"c

The mformatxon is being lransmltted to lhe C 1 ssnon m conf'dume and. under the

provisions of 10 CFR Section 2. 390 itisto bc recenved in conﬁdence by thc Comm:ss:on

The information sought o be protected is n'él ﬁv"ailablé“id ﬁublic sources or available ‘

information has not been previously employed m thc samc ongmal manner or method to the
best of our knowlcdgc and belief. o

The proprietary mformatlon sought to be wnthheld in thls submmal is that which is
dppropnalely marked in “Response to Poml Beach Nuclear Plam Umts I and 2. License

- Renewal Apphcauon (LRA) Requcst for Addmona! Informauon (RAIs) " (Propnctnr))

dated December 2004, being transmmed by the Nuclear Managemcnt Company letter and

Apphcatlon for Wuhholdmg Propnctary lnfo mation from Pubhc stcloeure. to thc
Document Control Desk. The propncmry mfo
nd

licensee submutals in msponse 10 certain N C

as subrmttcd for usc by Wcstmghouse

for the Point Beach Nuclear Plant. Units l, pccled lo be apphcablc for other

u-ements for Jusuﬁcauon of continued

safe opcrnuon of Point Beach Units 1 and 2

This information is part of that which will enable Westinghouse to:

(a) Assess the technical justification for renewing the operating license.
(b) Assist the customer in obtaining NRC aépr(;val: o

Further this information has substantial conimercia{ value as follows:

(a) Westinghouse plans to sell the use of similar infomjaﬁon to its customers for

purposes of meeting NRC requirements for Jicensing documentation.
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s L CAW-04-1931

()] Westinghouse can sell support and dcfcnsc bf ;oﬁlinucd safe operation with a
renewed license. LR

(©) The information requested to be wuhheld rcvcah lhe dxstmgmshmg aspects of a
methodology which was dcvclcpcd by Weshnghousc

Public dnsclosure of this proprietary mformatxon is lnkcly to cause substanlta! hamm to the
competitive position of Wcstmghouse bccause it would enhance the ab:hty of competitors to
provide similar support documcntnuon .md hccnsmg dcfcnsc services for commercial power
teactors without commensurate cxpcnscs Also. pubhc dxsclosurc of the information would
enable others to use the information to meet NRC requlremems for licensing documentation

without purchasing the right to use (he mt'ormatlon o

The development of the technology descnbed m part by 1hc information is the result of

' applying the results of many years of expcnence m an mtenswe Westmghouse effort and the

expendnure of a considcrable sum of money B

In order for competitors of We<tmghouse lo duphcate lhls mt‘ormauon, similar technical
programs would have to be performed and a sxgmﬁcanl manpower cffort having the

requisite talent and experience, would have lo be expcndcd

Further the deponent sayeth not.
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WESTINGHOUSE ‘N_‘ér{,'PRoPRlsTARY CLASS 3
| ENCLOSURE 3 |

RESPONSE TO POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2
" 'REGARDING LICENSE RENEWAL APPLICATION (LRA)
REQUESTS FOR ADDITIONAL INFORMATION (RAIls)

January 2005

This document is the property of and contains Propnetary lnformahon owned by Westinghouse Electric
Company LLC and /or its subcontractors and suppliers. It is transmitted to you in confidence and trust,
and you agree to treat this document in strict accordance wnth the terms and condmons of the agreement'
under which it was provided to you. t

Westmghouse Elecmc Company LLG
-P.0. Box 355 - '
Pmsburgh PA 15230 0355

©2004 Weslmghouse Elecmc Company LLC
All Rxghts Reserved -
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WESIINGHOUSE NON PROPRIETARY CLASS 3
17 ENCLOSURE3 ¥

RESPONSE TO POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2
REGARDING LICENSE RENEWAL APPLICATION (LRA)
REQUESTS FOR ADDITIONAL INFORMATION (RAIs)

The followrng information is provided i in sponse to the Nuclear Regulatory
Commission (NRC) staff's request for addrtronal information (RAI) regarding the Point
Beach Nuclear Plant (PBNP) Llcense Renewal Applrcatlon (LRA).

The NRC staff's questlons are restated below wrth the Nuclear Management Company
(NMC) response followrng E R

4.3 Metal Fatigue

NRC Questlon RAI-4 3 1 Reactor Vessel EStructural Integrity:

Provrde confrrmatron that the l|m|t|ng Iocatrons of the PBNS reactor. vessels evaluated
for extended operatron correspond to the structures and/or components listed in
Table IV.A2 of NUREG-1801, Volume 2, ‘for PWR reactor vessels structures and/or
components, where cumulative fatlgue damage/fatlgue is the aging effect/mechanism,
and which require further evaluation as TLAAs for the period of extended operation.
Alternatively, provide the Iocatron in the LRA where thrs information is shown.

NMC Response.

As noted in the following table, the Irmltrng locatlons of the PBNP reactor pressure
vessel (RPVs) evaluated for extended operatron correspond to the structures and/or
components listed in Table IV.A2 of NUREG-1801, Volume 2, for PWR reactor vessel
structures and/or components, where cumulatrve fatrgue damagelfatlgue is the aging
effect/mechanism. = .
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WESTINGHOUSE NON-PROPRIETARY CLASS 3

FRRNES

'NUREG-1801 RPV, Components (1)

Table : N '

IV.A2 Component Descrrptron *. | Evaluated for Fatigue at PBNP
Item e ‘

A2.1-b Closure Head R I

A2.1.1 | - Dome - | Yes

A2.1-e | Closure Head: SR

A2.1.3 | - Stud Assembly ~ 7 Yes

A2.2-c | Control Rod Drive Head Penetratron i ,

A221 | - Nozzle =~ 1 “1Yes

A2.2.2 | - Pressure Housrng Yes .

A2.3-c | Nozzles: S
A2.3.1: | - TInlet S T Yes

A2.3.2 | - Outlet ‘ | Yes
A2.3.3 | - Safetylnjection = . = = : " |Yes. -
A2.4-a Nozzle Safe Ends:

A2.41 | = Inlett T Yes(2)
A242 | - OQutlet .. ... .- .. [Yes(2)
A2.4.3 | - Safetylnjectron . . |Yes (2
A25-d | Vessel shell: ST

A25.1 | - Upper(nozzle) Shell "i,ﬂ';‘, ~ | Yes
A25.2 | -Intermediate and Lower Shell | Yes

A253 | - Vessel Flange L | Yes
A2.5.4 | - ‘BottomHead " "Yes'

A2.8-a | Pressure Vessel Support

A28.1 | - Sklrt Support Yes (g)

1) - Fleactor Vessel structures and/or components Irsted |n Table IV.A2 of -
NUREG 1801 Volume 2 for PWR reactor vessels structures and/or components

@) - Included with specrfrc nozzle analyse

(3) - PBNP RPVs are supported off of extfrnal -support brackets at the nozzle elevation.

NRC Questlon RAI 4 3 2. 1 Reactor Vessellnternals Structural Integrlty

. Provide confrrmatron that the Irmrtrng Iocatlons of the PBNS reactor vessel internals
“evaluated for extended operation correspond to the structures and/or components listed
"in Table 1V.B2 of NUREG-1801, Volume 2, for PWR reactor vessel internals structures

" and/or components, ‘where cumulatlve fatigue damage/fatrgue is the aging
effect/mechanism, and which require further evaluation as TLAAs for the period of
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WESTINGHOUSE N‘ON PROPRIETARY CLASS 3

extended operatlon Alternatlvely, provnde the Iocatlon in the LRA where this
information is shown.

NMC Response:

The followmg table identifies the structures and/or components listed in Table IV.B2 of
NUREG-1801, Volume 2, for PWR reactor.vessel internals structures and/or
components ‘where cumulatlve fatigue damage/fatlgue is the aging effect/mechanism.
The table also ldentn‘" ies whether the component Iocatlons for PBNP reactor vessel
have been evaluated for fatigue. Slnce the PBNP. reactor lnternals were designed and
manufactured prior to the release of Subsectlon NG of the ASME Code Section lll,
fatigue evaluations were not performed nor were they required for all of the locations
noted in Table IV.B2 of NUREG-1801, Volume 2, for PWR reactor vessel mternals
structures and/or components where cumulatlve fatlgue damage/fatlgue is the aging
effect/mechanlsm o .

NUREG-1801 Reactor Vessel Internals (PWR) — Westinghouse (1)

Table : , L i : : .
IV.B2 Component Description .. Evaluated for Fatigue at PBNP
B2.1-c | Upper Internals Assembly: Vo

B2.1.1 | - Upper Support Plate - . Yes

B2.1.4 |.- ‘Upper Core Plate . Yes

B2.1.7 | - Hold-Down Spring "~ - ‘No (2)

B2.1-h | Upper Internals Assembly

B2.1.2 | - Upper Support Column. = Vo ;-Yes"'i :

B2.1-m | Upper Internals Assembly: .
B2.1.6 | - Fuel Alignment Pins:

B2.2-c | RCCA Guide Tube Assembtle
B2.2.1 | - RCCA Guide Tubes =~ .+

B2.2-f | RCCA Guide Tube Assembl.lesm_,, -f_-.-_, 5
B2.2.2 |- RCCA Guide Tube Bolts = |’

B2.2.3 | -- RCCA Gurde Tube Support
_Pins

B2.3-d | Core Barrel: - -
B2.3.1 | - Core Barrel (CB)
B2.3.2 | - CB Flange (upper)

B2.3.3 | - CB Outlet Nozzles - | Yes

B2.34¢| - ThermalShield -1 . ‘[Yes

B2.4-g | Baffle/Former Assembly: !

B2.4.1 | - Baffle and FormerPlates - - [No(2) -

B2.4.2 | - Baffle/Former Bolts | Yes (Bolt Qualification by Testing)
B2.5-d | Lower Internal Assembly: :

B2.5.1 | - Lower Core Plate A Yes

B2.5.4 | - Lower Support Plate Columns | Yes
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WESTINGHOUSE NON PROPRIETARY CLASS 3

kq‘i.f 1

2T L

NUREG-1 801 Reactor Vessel Internals (PWR) Westrnghouse (1)

Table B -

v.B2- Component Descnptlon 1 ;:.Evaluated for Fatigue at PBNP

ltem : S
B2.5- - Lower lnternal Assembly: R
B2.5.2 | - Fuel Alignment Pins .| No(2)
B2.5.5 | - Lower Support Plate Column | No(2)

- Bolts e

B2.5-p | Lower Internal Assembly: .
B2.5.6 | - Radial Keys and Clevis Inserts": Yes
B2.5.7 | - Clevrs Insert Bolts g No (2)

(1) - Reactor Vessel Internals (PWR) : Westlnghouse structures and/or components

listed in Table IV B2 of NUREG- 1801 -V
: structures and/or components L

qume 2, for PWR reactor vessels

(@) - Prior to the release of Subsectlon NG ofthe ASME Code Sectron lIl the reactor

vessel internals were desrgned to the intent of Subsectlon NB which was a
' pressure vessel code The PBNP reactor rnternals were designed and-
- manufactured prior to the release of. Subsectlon NG of the ASME Code Sectlon Il
~ During this penod several sets of mternals were being deS|gned and manufactured
at or about the same tlme The reactor internals designs were 'segregated as 2-
loop, 3- -loop and 4-loop,’ but plant specrflc desrgn packages and calculations were
_ not produced There were no ASME code design specifications or-stress reports
* developed for the mternal packages manufactured prior to Subsection NG.
" Typically, hand calculatlons were performed for the various subcomponents of the
internals. Many of the individual subcomponent calculations were assembled into
a single document, which is |dent|f|ed as the Westlnghouse 2-Loop DeSIgn Manual.
When a parhcular deS|gn feature was changed new calculations would be
performed to demonstrate the’ adequacy of the changed component For
. components that were not changed *th" orlglnal desxgn and drawrngs continue to

apply. .
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WESTINGHOUSE NON PROPRIETARY CLASS 3
NRC Question RAI-4 3. 2 2 Reactor Vessel Internals Structural Integrity:

Prowde a summary of 60-year pnmary-plus-secondary stress intensities and cumulative
fatigue usage factors (similar to revised Tables 4.3-1 and 4.3-2 in Appendlx A of the
LRA for components of the reactor vessel) for the key reactor internal components listed
on page 4-41 of the LRA. : S

NMC Response:

In accordance with discussions with NRC staff on October 28, 2004, it was agreed that
a summary of 60-year primary-plus- seco dary stress intensities for the PBNP reactor
vessel internals need not be provided: smce the NRC staff indicated that the summary
was not critical for the review and iti is not a part of the PBNP current Ilcensmg basis
(CLB). '

A summary of the PBNP key reactor vessel mternal component cumulative fatigue
evaluation results is lncluded ln the followrngrtable

PBNP Key Reactor Vesse nternals Component
De5|gn Basrs Cumulatlve'Fatlgue Results
, Cumulative
Component Descnpt Usage Factor
(CUF)
Upper Support Plate Perforations: [ @)
Upper Core Plate alignment PII'IS ' [ 1>°(1)
Upper Core Plate ; e [ 1°°(2)
Upper Support Column / Base Weld 1 1)
RCCA Guide Tube Sheath Weld [ 1>°(1)
Guide Tube FlangeWeld = 11 1°°()
Lower Support Plate/ CB Weld [ 1>°(2)
CB/Flange Weld L 17 @)
Outlet Nozzle Inner Weld [ 1°°(1)
Thermal Shield Flexures - 1L 1)
Thermal Shield Flexure Bolts [ 1>°(1)
Lower Core Plate SC Bolt Holes [ 1°°(2)
Lower Support Column Extensions [ 1°°(2
Lower Radial Restraint Dowel Pin [ 1>°(1)
Flexureless Insert [ 1>

BRACKETED NUMBERS ARE WESTINGHOUSE PROPRIETARY |

(1) - WCAP-14459 "Reactor PressureVesel and Internals Evaluations for the Point
Beach Units 1 and 2 Power Uprating / Replacement Steam Generator Program,"
April 1996. '

(2) - Westinghouse, "Power Uprate Project, Point Beach Nuclear Plant Units 1 and 2,
Volume 1, NSSS Engineering Report," April 2002.
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; sh‘fi K

NRC Question RAI-4.3.3 Control Rod Drlve Mechams ;:Structural Integrity:

Provide a comparison of the CLB set of transrent condltlons and design cycles, and the
revised set of full power uprate transient condrtrons and design cycles, that were used in
the CRDM fatigue TLAAS to show conformance with the CLB fatigue limits to the end of
the period of extended operation. ' .

NMC Response:

The revrsed set of full power uprate tranS|ent condrtrons and design cycles is PBNP’s
CLB set of transient conditions and desngn cycles These are shown in the revised
Table 4.1-8, "Thermal and Loadrng Cycles" in Appendlx A"FSAR Supplement" of the
PBNP LRA This set of transrent condltlons and desrgn cycles was used in the

cycles. “This set of transrent conditions’ and desrgn cycles was used in the CRDM
fatigue TLAA evaluation to show conformance wrth the CLB fatigue limits to the end of
extended l|fe (EOEL). - L

NRC Questlon RAI-4.3.4.1 Steam Generator Structural lnteqrrtv

Provide confirmation that the’ I|m|t|ng locatlons of the PBNS steam generators evaluated
for extended operation correspond to the structures and/or components listed in

Table IV.D1 of NUREG-1801, Volume 2, for PWR: reactor vessels structures and/or
components, where cumulative fatlgue damage/fatlgue is the aging effect/mechanism,
and which require further evaluatlon as TLAAs for the period of extended operation.
Alternatively, state thelocation i in the LRA where thls |nformat|on has been provided.

NMC Response:

As noted in the following table, the Iocatrons of the PBNP steam generators evaluated
for extended operation correspond to the structures and/for components listed in
Table IV.D1 of NUREG-1801, Volume 2, for PWR reactor vessel internals structures
and/or components, where cumulatlve fatrgu “damage/fatlgue is the aging
effect/mechanism. L :
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FIREY

NUREG-1801 Steam Generator Components (1)

Table - .= | Evaluated for Fatigue at PBNP
llt/elrjn1 7 Component Descnptlon b Unit 1 (44F) Unit 2 (847)
D1.1-a | Pressure Boundary and Structural ,
D1.1.1 | - Top Head i | Yes Yes
D1.1.2 | - Steam Nozzle and E - | Yes Yes

- Safe End = 1 Yes Yes
D1.1-b | Pressure Boundary and Structural ,
D1.1.3 | - Upperand Lower Shell | Yes | Yes
D1.1.4 | - Transition Cone o Yes "~ | Yes
D1.1.5 | - FW Nozzle and , | Yes | Yes

- Safe End o ' " 1{Yes (8) " | Yes (5)
D1.1.6 | - FW Impingement Plate and Support N/A (2) N/A (2)
D1.1-h | Pressure Boundary and Structural , -
D1.1.8 | - LowerHead o P | Yes | Yes
D1.1.9 | - Primary Nozzles and ' ;]f' | Yes | Yes

- SafeEnds = el Yes (4) Yes (4)
D1.2-d | Tube Bundle: . T _
D121 | - Tubesand =~ - . = " 1Yes Yes

- Sleeves T eER Rrn N/A (3) N/A (3)

(1) - Steam Generator structures and/or components listed in Table IV.D1 of
NUREG-1801, Volume 2, for PWR reactor vessels structures and/or components.

(2) - The 44F and A47 replacement steam generators are feed ring designs and have
no impingement plates. .

(3) - There are no sleeved tubes in the PBN isteam generators

(4) - The Unit 1 SGs safe ends are stalnless steel weld buildup, Unit 2 steam
generators contain’ stalnless steel safe ends The Unit 1 and Unit 2 safe ends
were analyzed wrth the nozzle R >

(5) - The Unit 1 and Un|t 2 feedwater nozzles do not have a noule-to plplng safe end.
The feedwater nozzles do have a_safe end |n the nozzle-to-thermal sleeve
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NRC Question RAI-4.3. 4.2' Steam Geﬁerator Str‘uétur‘él Iriteqrity:

Provide a comparison of the CLB set of transient condltlons and design cycles, and the
revised set of Steam Generator Replacement and Full Power Uprate transient
conditions and design cycles, that were used in the Units 1 and 2 steam generator
fatigue TLAASs to show conformance with the CLB fatigue CUF limit to the end of the
period of extended operation. Alternatlvely, prowde clarification stating that the
applicable transient conditions and deS|gn cycles are those stated in Table 4.1-8 of
Appendix A to the LRA. :

NMC' Response:

The revised set of full power uprate tranSIent conditions and design cycles is PBNP’s
CLB set of transient conditions and desngn cycles These are shown in the revised
Table 4.1-8, "Thermal and Loading Cycles,"in Appendlx A"FSAR Supplement" of the
PBNP LRA. This set of transient conditions and (design cycles was used in the
evaluation of all PBNP TLAAs that reqmred the use of transient conditions and design
cycles. This set of transient conditions and desrgn cycles was used in the steam
generator fatigue TLAA evaluatlon to show conformance wnth the CLB fatlgue Irmlts to
the EOEL. : S

NRC Question RAI-4.3. 4 3 Steam Generator Structural Intequty

List the key Units 1 and 2 steam generato .components and provide for each a
summary of 60-year. prlmary-plus-secondary stress intensities and cumulative fatigue
usage factors (similar to revised Tables'4.3-1 and 4.3-2 in Appendlx A of the LRA for
components of the reactor vessel) for these components

NMC Response:

In accordance with discussions with NRC staff on October 28, 2004, it was agreed that
a summary of 60-year pnmary-plus secondary stress intensities for the PBNP steam
generators need not be provided since the secondary stress mtensrtles were not critical
for the review and are not a part of the PBNP CLB

A summary | of the PBNP key steam generator components fatlgue evaluation results is
included in the followmg table. :

It should be noted that the design of the steam generators for the two PBNP units are
not identical. The Unit 1 steam generators are an early 80's vrntage incorporating
bounding generic analyses based on the Westmghouse 41 series steam generator
design. The Unit 2 steam generators are a m|d 90’s vrntage incorporating a PBNP
specific design analysis. :
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PBNP Key Steam Generator Components

‘Design Basis Cumulatrve Fatlgue Results
Component Descrrptron Un|t1 (44F) Unit 2 (A47)

~ | CUF CUF
Tube(s) L1 - 0 17
Tube-to-Tubesheet Weld ' 1= 1% (2 [ 1°°(4)
Primary Chamber, Tubesheet, and Stub Barrel [ 1%°(1) [ 1>°@)
Primary Nozzle(s) e 170 (8) [ 1°°@4)
Primary Manway Openrngs [ ]°°(3) [ 1°° (4) (6)
Divider Plate =~ i 1°€ (2) [ 1°°@4)
‘Steam Nozzle, Upper Head Upper Shell colpeo 1@ [ 1)
Steam Nozzle Venturi - < g A1 1@ L 17 @)
Feedwater Nozzle 001> I 1°°Q).
| Transition Cone . [ 1@ [ 1°°0).

‘Secondary Manway Opemng ST | 1)
Secondary Handholes / Access Openrngs Lo 1% [ 1@
Secondary Inspectron Ports ‘ ' [ ] (1)(5) [ 1°¢(4)
Minor Penetrations - [ 212 (3) [ 1°°@)

' BRACKETED NUMBERS ARE WESTINGHOUSE"PROPRIETARY R

(1)- Westrnghouse "Power Uprate Pro;ect Pornt Beach Nuclear Plant Units 1 and 2,
Aprrl 2002

Volume 1, NSSS Engrneerrng Report %

(2) - WCAP- 14602 Volume 1; "Point Beach Nuclear Plant Unit 2 Steam Generator
Replacement Engrneerrng Report " March 1996. ; .

(8) - Westrnghouse WNEP 8393 “Model 44F‘Replacement Steam Generator Stress

‘Report for Wrsconsrn Electrrc Pow
October 1983 ' :

mpany Pornt Beach Umt 1 " Revrsron 0,

4) - WNEP- 9513 "Delta 47 Steam Generator Stress Report Summary Wrsconsrn
Electrrc Power Company Pornt Beach Unit. 2 " Revrsnon 1 December 1996.

(5) -The Irmltrng locatlon shown is the bolt

These are managed by replacement ona

perrodrc basis.- The next Ilmrtlng locatron |s the manway pad wrth a CUF of

[ 1%

(6) - The bolts and drarn hole are qualrfred for fatrgue based on tests The CUF shown

is for the cover and pad knuckle:‘;

(7) - WTD- EM 79-039, "Model 44F Steam Generator Replacement Unlts Shell / Cone /

Lower Shell Analysrs " April 1, 1979.

(8) - Westinghouse WNEP-8393, "Model 44F Replacement Steam Generator Stress

Report for Wisconsin Electric Power Company Point Beach Unit 1," Revision 0,
‘October 1983. - The value for the inside radius of the steam nozzle is boundrng
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NRC Questron RAI-4 3.5. 1 Pressurrzer Structural |ntegr|tv

Provide confrrmatlon that the limiting fatrgue Iocatrons of the PBNS pressurizers
evaluated for extended operation correspond to the pressurizer structures and/or
components listed in Table IV.C2.5 of NUREG- 1801, Volume 2, for PWR reactor
vessels structures and/or components where cumulatrve fatlgue damagef/fatigue is the
aging effect/mechanlsm and which require: further evaluation as TLAAs for the Pperiod of
extended operation. Alternatrvely, state the,locatron in the LRA where this mformatron
has been provided. BRI

NMC Response'

As noted in the followrng table, the fatrgue Iocatrons of the PBNP pressurizers evaluated
for extended operation correspond to: the’pressurrzer structures and/or components
listed in Table IV.C2.5 of NUREG- 1801% Volume 2, for PWR reactor vessels structures
and/or components, where cumulative .atrgue damage/fatrgue rs the agrng '
effect/mechanrsm e

~ NUREG-1801 Presstirizer Components (1)

Table ST GO T
IV.C2.5 Component Description _ Evaluated for Fatigue at PBNP
ltem g RS

C2.5-a | Pressurizer: IR
C2.5.1 |- Shelland . |Yes

|- Heads . i Yes
C2.5-d |Pressurizer: IR et
C2.5.2 |- SprayLine Nozzle = | Yes
C2.5.4 |- SprayHead .- No (2)
C2.5-e. | Pressurizer: : N
C2.5.3 |- Surgeline nozzle | Yes
C2.5-f- | Pressurizer. o B N
C2.5.5 |- Thermalsleeves , . |Yes -
C256 |- Instrument penetratrons*‘i - Yes
C2.5.7 |- Safeends - ,Yes L
C2.5-q | Pressurizer: ‘ ,», _
C2.5.10 |- Heater Sheaths and . {Yes o .

- Heater Sleeves - Yes 5 o
C2.5+ Pressurizer: , T -
C2.5.11 |- Support keys, ~ .0 INo (N/Afor PBNP) (3)
' - Skirt and o |Yes
- Shearlugs ==~ | No (N/A for PBNP) (3)

C2.5-w | Pressurizer: , o
C2.5.12 | - Integral Support No (N/A for PBNP) (3)
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(1) - Pressurizer structures and/or components Iisted in Table IV.C2.5 of NUREG-1801,
Volume 2 for PWR reactor vessels struCtures and/or components.

(2) - The spray head is a non- structural or pressure retarnrng component and is not in
the scope of License Renewal.”

(3) - The PBNP pressurrzers do not have support keys shear lugs, or integral supports.

NRC Questlon RAI 4. 3 5.2 Pres..urrzer Structural Integrity:

Provide a comparrson of the CLB set of tr srent condltrons and design cycles, and the
revised set of Steam Generator Replacement and Full Power Uprate transient
conditions and design cycles, ‘that were used in the Units 1 and 2 pressurizers fatigue
TLAASs to show conformance wrth the CLB fatrgue l|m|t to the end of the period of ‘
extended operation. - - : S :

NMC Response . I

The revised set of full power uprate t transrent condrtlons and desrgn cycles is PBNP’
CLB set of transient conditions and desngn cycles ‘These are shown in the revised
Table 4.1-8, "Thermal and Loadrng Cycles," in"Appendix A; “FSAR Supplement " of the
PBNP LRA This set of transient condltrons and design cycles was used in the
evaluation of all PBNP TLAAs that requrred the use of transient condrtrons and design
cycles. This set of transient conditions and desrgn cycles was used in the pressurizer
fatigue TLAA evaluation to show conformancewrth the CLB fatigue limits to the EOEL.

NRC Questron RAI-4 3.5. 3 . Pressurrzer Structural Integrlty

Provide clarrfrcatron that the "plant-specrfr n‘surge/outsurge" fatrgue analyses are

listed in the revised set of Steam Generator‘_Replacement and FuII Power Uprate

transrent condrtrons

NMC Response.

The plant specrfrc msurge/outsurge fatrgu , alysrs was based ona combmatron of the
actual rnsurge/outsurge transients and other loadrngs expenenced by the pressurrzer
and surge line components Prolectrons Wwere made backward and forward in time to
estimate the cumulative fatrgue usage for these components for the entrre 60-year
operatrng life.

Extensive experience with fatigue monrtorlng has demonstrated that a significant
system temperature differential (i.e., the difference between | pressurizer water
temperature and -RCS hot leg temperature) is’ requrred to produce thermal fatigue in the
surge line and lower head. This effect occurs during plant heatups and cooldowns.
Other transients, such as a reactor trip, do not produce stresses above the minimum
fatigue threshold.

Page 12 of 27



WESTINGHOUSE NON PROPRIETARY CLASS 3

Several types ol Ioadlngs contrlbute to heatup and cooldown transients, including:

lnternal pressure

:.Surge line piping thermal expansron 2

--Surge line piping thermal stratlflcatlon

i 'Thermal shock or “msurge/outsurge” temperature transrents from flow reversals

The FatrguePro software installed at Pornt Beach Unit 1 and Unit 2 was used to
evaluate these effects on the pressurrzer locatlons affected by the insurge/outsurge
transients. o

FatlguePro computes stresses in varrous fatlgue-sensrtrve components based on real .
plant data. A computational scheme was’ devised to compute the water temperature at
various zones in the surge line and pressurizer. lower head based on available -
temperatures, flows and other appllcable instruments to capture any lnsurge/outsurge
effect that the plant may experience dunng operatron ' .

The followrng locations in the surge lrne and pressurlzer lower head are monitored:

Hot Leg Surge Nozzle
~ Pressurizer Surge Nozzle
Pressurizer Heater Penetration Weld
Pressurizer Water Temperature lnstrument Nozzle

The pressurlzer heater penetratlon weld was determrned to be the bounding location for
fatigue usage in the surge line and pressurizer. lower head. Plant data was available for
Point Beach Units 1 and 2 from 1994 to present. ‘The data was screened for heatup
and cooldown transients to be analyzed by. FatrguePro software. A cooldown followed
by a heatup was assumed to represent a transrent cycle

Fatigue Usaqe Prolectrons

Fatigue usage prolectrons were based on the assumed number of future cycles that the
plant will experience. For the’ purpose “of pro;ectrng future fatrgue usage, the
incremental usage for a cooldown/heatup cycle was assumed to be the average
lncremental fatrgue from the template penods SR

The prOJected number of | pressurrzer heatups ‘for the Irfe of the plant is 100 for-Unit 1

and 90 for Unit 2. Using these values and the average incremental fatigue usage for
the periods in question, the prolected fatrgue‘usage for each locatron of mterest were
computed.

Backward Proiections

Because the Point Beach plants may have hlstorrcally operated at a higher system AT
than in the template period of available plant data, a sensitivity analySIs was performed
to account for the possibly higher average incremental fatigue usage in the earlier time
period.
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For the time period beforé data was avallable some Pornt ‘Beach heatups and
cooldowns were assumed to be at hlgher maxrmum system ATs than current operation
for conservatism. : :

This sensntnvrty analyS|s was performed by runnlng S|mulated data with higher ATs
(by Iowenng the hot leg temperature) to 'determme a correlatlon between maximum AT
and an:increased fatigue usage factor' : :

This analysis demonstrated that i incre esin fatlgue usage were small. The hot leg
temperature was reduced by 100°F (Wthh has the effect of i mcreasmg the maximum AT
by the same amount). This resulted in a relatrvely small increase in average
incremental fatigue usage for the hlghest ‘usage Iocatlon the pressurizer heater weld.

In most cases the fatigue usage was dependent prlmanly on the rate of temperature
change of the pressurizer water temperature ‘which is not expected to change ,
srgn|f|cantly during operations with dlfferent system ATs and relatlvely few significant
insurges and outsurges e Lo A . .

However lt was consrdered conservatlve to assume that on the average, increased
system ATs durrng the earlier time frame resulted in a maximum 50% increase from the
current operatlon s average | mcremental fatlgue usage. For Unit 1, 53 RCS cooldown
cycles occurred before 1994 For Unlt 2 39 RCS cooldown cycles occurred before
1994. i

Projections

The 50% increase was assumed to applyf _"flrst 53 cycles for Un|t 1(39 for Unit 2).
In reality, only approxrmately 100 heatup/cooldown cycles for Unit 1 are expected for
the plant based on the frequency of past heatup/cooldown occurrences (90 cycles for
Unit2). R o

The Point Beach operatlon dunng heatup nd cooldown is relatrvely benign because
large system temperature differentials’ (ATs) ‘do not occur. In most cases the AT is less
than 150°F. Therefore, any amount of msurge/outsurge due to flow reversal is unlikely
to contrlbute sngnrfrcantly to future fatrgue‘ ‘sage o

Envrronmental Effects

The fat|gue usage prolectlons dlscussed above were adjusted for the maximum effect of
environmental fatigue by multlplylng by 15 35. The resulting environmental cumulative
usage factors are acceptable (less than 1 O and are shown in the LRA Table 4.3.10.2.

NRC Questlon RAI-4.3.5.4 Pressur_rzer‘StructuraI Integ_nty. }‘ ‘

Provide a description of the ModlfledOperatrng Procedures” (page 4-45) that were
used to minimize or eliminate in-surge/out-surge cycling.
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A g. j ey
NMC Response- ' '

PBNP follows a water solid heatup/cooldown method for both units. The modified
operatmg procedures set a maximum aIIowabIe AT limit of 210°F between the RCS hot
leg and the pressurizer liquid space. This'ensures that operation of the plant is within
the AT limit assumed in the surge Inne thermal stratrfrcatron analyses.

NRC Questlon RA|-4 3.5.5 Pressurlzer tructural Integrity:

List the key Units 1 and 2 pressunzer components and provide for each a summary of
60-year primary-plus-secondary stress intensities and cumulative fatigue usage factors
(similar to revised Tables 4.3-1 ‘and 4.3-2'in Appendlx A of the LRA for components of

the reactor vessel) for these components '

NMC Response

In accordance wrth d|scu33|ons wrth NRC staff on October 28 2004 it was agreed that
a summary of 60-year primary- plus-secondary stress intensities for the PBNP
pressunzers need not be provided since the:stress mtensntres are not critical for the
review and are not a part of the PBNP CLB 5 :

A summary of the PBNP pressunzers key component fatrgue evaluatlon results is
included in the foIIowmg table. ‘

PBNP Key Pressurlzer Component
Desngn BaS|s Cumulatlve Fatlgue Results
Component Descnptlon . - CUF
Upper Head and Shell [ 1°°Q1)
| Lower Head Perforatron 1 1%°0)
| Spray Nozzle - o ITER O
| Surge Nozzle - 1)
Instrument Nozzle .. =~ "0 [ 1°°Q1)
| Lower Head Heater Well 17
| Immersion Heater. .~ . -~ 1 1)
Support Skirt and Flange [ 1%°(1)
Safety and Relief Nozzle 11 1°°Q1)
Manway Pad 11 1°°0)
Manway Cover [ 1)
Manway Bolts [ 1°°(1)

BRACKETED NUMBERS ARE WESTINGHOUSE PROPRIETARY

(1) - Westinghouse, "Power Uprate Project, Point Beach Nuclear Plant Units 1 and 2,
Volume 1, NSSS Engineering Report," April 2002.
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NRC Quest|on RAI-4 3 7._ Pressurlzer Surge Lme Structural Integrity:

Provide a companson of the CLB set of transrent condltlons and design cycles, and the
revised set of Steam Generator Replacement and Full Power Uprate transient
conditions and design cycles, that were used in the Units 1 and 2 pressurizer surge line
fatigue TLAAs to show conformance wrth the CLB fatigue limit to the end of the period
of extended operatlon e

NMC Response

Westinghouse performed the orlglnal PBNP surge line thermal stratification evaluations.
The analysis results are documented in WCAP-13509 and WCAP-13510, "Structural
Evaluation of the Point Beach Units 1 & 2 Pressurizer Surge Lines, Consrderlng the
Effects of Thermal Stratification," dated October 1992. WCAP-13509 is the -
Westmghouse Propnetary Class 2 version of the analysrs and WCAP-13510 is the
Westinghouse Proprletary Class 3 version. Coples of both WCAP- 13509 and ~
WCAP-13510 were transmitted to the NRC in Wisconsin Electric letter VPNPD 92-360,
NRC-92-139, dated November 24, 19923"Docket 50-266 and 50- 301 Completlon of the
Reporting Requxrements for Actlon Item ) ofNRC IE Bulletin 88-11." The specific
analysis transnent condmons and deS|gn cycles are detalled in the noted WCAPs

Westlnghouse evaluated the lmpacts of thegchanges in'the RCS condltlons thermal
design transients, ‘and a 60-year life on the PBNP surge line thermal stratification
analyses. The impact of changes in the revnsed RCS conditions, thermal design
transients, and the 60-year life extension’ were factored into ‘determining the ASME -
stress levels and allowable stress levels for the’ surge line. This evaluation included a
review of the fatigue analysrs and the stratlflcatron loadlngs that were transmltted to the
pressurizer nozzle from the surge’ Irne plplng The changes and the percent increases
for the thermal design transients were tabulated and the rmpact on the cumulative
fatigue usage factor was calculated The forces and moments that were generated by
the stratified conditions in'the surge'lln it the |
uprate conditions were reviewed to’ determlne if the old enveloplng loads 'on the nozzle
changed srgmflcantly Temperature dlfferences between the hot leg-and pressunzer
were used to calculate stratified moments in the surge line, plplng ‘The difference
between the old Thot (hot leg temperatu d the new Tho, was determmed and used in
the determmatlon of new nozzle Ioads R :

The results of thrs evaluatlon for the pressu_nzer surge Ilne stratlflcatlon showed that the
power uprate conditions changed the cumulative fatigue usage factor at the location of
highest usage factor by a negligible amo : he calculated change in loadmgs on the
pressurizer nozzle due to stratification. for the power uprate conditions was not~
considered srgmflcant The results pre ed in WCAP 13509 and WCAP 13510
remain unchanged : -
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NRC Questron RAL-4.3. 8’ T 55‘;«"‘*.’"";‘{

Pressurrzer Sprav Header Plprnq Structural lnteqrrtv

This section states that: “In view of the Iack of margrn with the Unrt 1 piping system
analysis results for end of life extension (EOLE) “additional analysrs investigations were
pursued. ‘The onglnal 88-08 analysrs mcorporated srmplrfred analysis techniques and
assumptions. It was not clear that the analysrs was in fact conservative.” The 88- 08
analyses were re- performed using the orrglnal temperature monitoring data; -and refined
analysis technrques and assumptions.” - Provide a detailed description and basis of the
“refined analyses techniques and assumptrons” that were used in the 88-08
re-evaluation to reduce the 60-year CUF of O 99 for the Unit 1 piping system to a
60-year CUF of 0.277. : SR

NMC Response'

The refined analysrs technlques and assumptrons referred to evaluation of actual
thermocouple data and to the use of specral | ‘urpose programs for performrng piping
analysis.” Details ‘are drscussed below ‘

In late 1989 asa response to NRC Bulletrn 88- 08 issues, PBNP rnstalled two sets of
three thermocouples on the horizontal sectron of the Unit 2 main and auxrlrary spray
prprng to detect Ieakage and thermal stratrfloatron' in the lines. These thermocouple sets
were installed near the tee jomrng the auxrlrary pressunzer spray line to one of the main
spray lines. Thermally stratified condltrons,were ‘discovered during heatup and normal
operation. Usrng this data, Sargent and Lundy. (S&L) performed a 40-year fatigue
calculation for both units for the main and auxrllary spray piping, resulting in a fatrgue
usage in Unit 1 of 0.66 and 0.30 for Unlt 2.::The Unit 1 60- -year fatigue usage
projections yielded a value of 0.99. The S&L calculation included a simplified hand
calculation of the thermal stratrflcatron stresses The srmplrfyrng assumptlons ‘used may
or may not have been conservatrve Therefore a further review was performed

Review of the S&L work to determrne a more ccurate tatlgue usage for a 60-year
desrgn Irfe for Un|t 1 consrsted of

1. Ftevrewrng the thermocouple data to verrfy the basrs for the stresses and
" contributions to fatigue of the operatlng parameters The rationale for
A ‘extrapolatrng the results of the data’ collectron sample perrod to the entire plant
life was revisited. Contrrbutrons to fatrgue usage attributed to heatup, cooldown,
auxiliary spray actuatron and thermal stratrflcatron due to valve leakage were
|dent|f|ed S

2. Revrewrng the S|mpl|f|ed hand calculatron of the thermal stratrfrcatron stresses
done by S&L. These’ calculations contamed estimates of global bowing moment,
radial local stress, and axial local stress “Some of the simplifying assumptions

" used were conservative and some were possrbly not conservative. The correct
thermal stratification stresses dre determined using the Structural Integrity (SI)
program TOPBOT.
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Thermal stratification data'Was collected for a 153 day penod beginning with a plant
heatup. The thermocouple data indicated that thermal stratification was present during
most of the monitoring period, and the magnrtude of the top-to-bottom gradient varied
over time. The midlevel temperature, assumed to be indicative of the pipe average
temperature also varied over time, not onIy due to plant heatup but also due to
variations in spray. demand. Thus, two types of thermal cycling occur: global thermal
cyclrng, based on the mid-pipe temperature variations, which affects the thermal
expansion moments in the pipe and the global stratification bowmg effects; and thermal
gradrent cycling, based on the variation of the difference between the top and bottom
pipe temperatures, which affects the Iocal and global thermal stratification stresses.

In the S&L analysrs node pornt 210 rn Unrt 1 ‘was identified as the limiting location for
stress and fatrgue usage. Node point . 210'is located on the 3- inch line between the first
main spray tee and the reducer before the second tee. Because the calculations affect
all locations proportronally, pornt 210 remalned Irmrtlng and was used for determrnrng
the 60-year fatigue usage. . , . . .

The thermocouple data was revrewed |n detarl and temperature cycles’ were
constructed. Two types of cycles were constructed Type A cycles, which are thermal
expansion moment cycles based on the mrdleyel pipe temperature variations; and
Type B, Iocal and global thermal stratrfrcatron cycles, based on the’ top-to -bottom
thermal gradrent magnrtude variation ’c“yclles of Iess than 100°F and type B
cycles of less than 50°F are’ neglected,b ause of small ATs. The peaks and valleys of
these cycles were parred according to the ASME method of matchlng hrghest peak with
lowest valley, second highest peak wrth second lowest valley, etc.- This: methodology
was conservative because hlgher cycllc ranges produce exponentially higher fatigue
usage. . y | .

The most severe top-to bottom thermal stratrfrcatlon temperature profrle is determrned
and modeled in the SI program TOPBOT. T (_)l?BOT calculates the fixed- end thermal
bowing moment and the local peak stresses due to the nonlinear, non- axrsymmetnc
thermal gradient.: The bowrng moment was compared to that determined by S&L, and
estimated piping stresses were. scaled accordng to the more accurate moment
determined by TOPBOT.: These results and the local peak stresses determined by
TOPBOT, were then scaled to the varied’ cycle amplrtudes to’ develop stress cycles.
These results were used in a revised fat|gue usage calculatron to determrne the
projected fatrgue usage for a 60-year plant life.” S -

The thermal stratrfrcatron appears to h» e been caused by Ieakage past auxrlrary spray
isolation valve CV-296. Although Ieakage past CV-2961 may initially be hot as it is taken
from the chargrng system, ‘the flow is suffrcrently small and the valve is far. ‘enough away
from the main spray tee (i.e., 80 feet) that the Ieakage mixes with the stagnant fluid in
the auxiliary spray line and arrives at the tee’ at roughly containment ambient
temperature. ' Although preventive maintenance, including changes to the internals, was
performed on valve CV-296 after measurement of the stratification, and it was unlikely
that leakage continued to occur to the degree that was measured, for purposes of
bounding analysis it was conservatively assumed that the same amount of leakage and
consequent magnrtude of stratification continued to exist for the remainder of plant life.
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It was also assumed that the 153-day period of data was representatave of all plant
operation. This assumption was conservative because this 153-day period included a
heatup, which contained many more stress cycles than did normal steady state
operation. The heatup was also considered representative of a cooldown, because the
mean pipe temperature range is the same, and there are multiple main spray and
auxiliary spray actuations, as well as numerous variations in spray flow rate. Heatups
tend to contain more thermal cycles than cooldowns, as there are typically more
procedural steps, hold points, and tests conducted than during cooldown.

To extrapolate the 153-days of cycles to 60 years of operation, the following
assumptions were used: '

» The cycles are considered to be repeated every 153 days of operation, despite
the fact that plant heatups do not occur this often

e The plant was not operated for one month per two years due to refueling outages

Using these assumptions, S&L calculated the global thermal stratification fixed-end
moment, and the local thermal stratification stresses due to the nonlinear top-to-bottom
thermal gradient. These calculations were done by hand and were somewhat simplified
in that they assumed that the thermocouple temperatures measured at the outside of
the pipe were representative of the inside fluid temperatures, and did not account for the
through-wall thermal gradients. A more accurate thermal stratification stress analysis
was done using the Sl program TOPBOT.

TOPBOT solves the transient thermal and stress response within a pipe subjected to a
step or ramp change in boundary temperatures and heat transfer coefficients. Initial
temperature conditions are specified, and then a temperature change is applied to
either the top or bottom fluid in the pipe, or both. The pipe is considered to be two
dimensional at a pipe cross-section (or assumed to be extremely long in the axial
direction). Symmetry about the pipe vertical centerline is assumed. The pipe is
modeled with rectilinear elements within the R-theta coordinate system. Stresses and
temperatures are computed at the center of each element (mean radius and mean
angular locations). In addition, temperatures and stresses are computed at the inside
and outside surfaces of the pipe, based on the "steady state” temperature distribution
between the surface elements and external boundary temperatures. Required thermal
input parameters include thermal conductivity and the product of the density and
specific heat, modulus of elasticity, coefficient of thermal expansion, and Poisson's ratio.
The thermal boundary conditions are input as internal and external temperature
distributions and heat transfer distributions. For most problems, the initial pipe
temperature is uniform: a uniform temperature and heat transfer coefficient is specified
on the outside of the pipe, and two sets of temperature and heat transfer coefficients
are specified inside the pipe, representing the top and bottom temperatures and flow
rates. These two sets of temperatures, heat transfer coefficients, and their interface
level can be varied linearly by specifying different values at specific points in time. The
pipe temperature distribution is determined using a classical finite difference method.
An energy balance is written for each element of the model.
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For this analysrs the maxrmum top-to-bottom temperature distribution was modeled.
The stress results were scaled for smaller. thermal gradlents The outside pipe
temperatures at the top,’ midlevel and bott ' fofr the pipe were observed. In order to
determine accurate thermal stratification stresses; the inside fluid temperatures that
produce the ‘temperature dlstnbutlon measured at the outside of the pipe were
determined.” This required some tnal and error, as it is a function of the hot- cold flurd
interface level and the convective heat transfer coeffrcrents at the top and bottom inside
surface of the pipe; these coeffrcrents m turn depend on the flow rates and temperatures
of the fluid levels. ' IR

The inside surface forced convection: hea ransfer coeffnments were determined using
the following relation for turbulent flow o

h = 0.023 Re® Pr®*k /D

where

Re = Reynolds number = pVD/u > 4000 for turbulent tlow
Pr=Prandtl number = pc,k -
k = thermal conductlvrty, BTU- hr-ft/f Foo
D = hydraulic dlameter = 4A/P
A=flowarea :

P = flow penmeter L

V = flow velocity, ft/lsec =

p = density, lbm/ft®
p = dynamic viscosity, Ibm /ft-sec o
Cp= specmc heat at constant pressure

After trial and error, the outsrde pipe temperature distribution was repllcated if the inside
fluid temperatures were 530°F at the top (some heat loss from RCS cold leg
temperature) and 100°F at the bottom (contalnment ambrent temperature) the interface
level was at 148°- from the top of the pipe, “and the top fluid veIocrty was 0.516 ft/sec or
3.1 gpm (bypass flow crrculatron) and the bottom fluid. velocity was 0.19 ft/sec, or

0.3 gpm (leakage past auxiliary spray control valve) ‘Thé actual valve leakage and the
other parameters may slrghtly deviate, but as long as the temperature distribution is
established in the analytrcal model the stress results remaln representatrve

Thermal Stratlflcatlon Analvsrs Results

The results of the TOPBOT thermal stratrfrcatron analysrs were the following:
Fixed-End Moment:-108.19 in-kip (for a 300°F top-to bottom thermal gradlent)

Local Stress (maximum Iocatlon) 40. 31 ksr (for a 300°F top -to-bottom thermal gradient)
= 134.37 psi/°F
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Stress Comblnatlons and Fathue Usaqe

The stress and fatrgue usage were computed at the Irmrtrng location, node point 210.
This location is classified as ASME Code Class 2. ASME: ‘Section IIl, subsection
'NC-3600, does not provide expllcrt fatlgue usage criteria; however, the approach used
by Markl in his fatigue testrng of | prprng components was used, which has been implicitly
adopted in NC-3600: S

i S (N)°?= 280,000
where
S = stress range, psi

i = stress intensification factor _>1 0 at node point 210 (straight pipe)
N = number of allowable: full range stress cycles at stress S

The stress lS the total of the contnbutlons fromthermal expansron moments global
thermal stratrflcatron and Iocal thermal stratrfrcatron .

The thermal expansnon moment stress at poi 210 was (321 13 6960) 25 153 psr.,_,
The global thermal stratmcatlon stress calculated‘was 6960 psi. Thrs stress was
obtained by applylng the stratification fixed-end moment to the piping model. A more
accurate fixed-end moment was calculated by TOPBOT as described above.
Therefore, the stress adjusted by the ratlo of the frxed end moments is:

Global stratification stress = 6960 (1 08 19/1 04 34) = 7,217 psi.

Per the S&L analysrs the magnrtude of stratrflcatron at point 210 is 0 93 of that
measured at the mstrumented pomt VTh ocal stress is: .

= -134>-37~PS,!/"-F-;(3°9) (-93)3,37-4-39:931 -

1'.“ 1x1 40 140 cycles of 455°F thermal expansron moment range + 300°F global
stratrfrcatlon + 300°F Iocal stratrfrcatlon.‘ S e

2. 2x140_280 cycles of 150°F thermal expans1on moment range + 300°F global
stratrflcatron+300°F local stratlfrcatton T : Co

3. 1x140=140 cycles of 150°F thermal expanSIon moment range + 230°F global
stratification + 230°F local stratrfrcatron

4. 16x1 40—2240 cycles of 230°F global stratrfrcatlon + 230°F local stratification.

5. 11x140=1540 cycles of 110°F global stratification + 110°F local stratification.
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The thermal expansion moment stress rs scaled accordrng to the temperature range of
the cycle. For example, fora’ 150°F range the thermal expansron range is:

= 25,153 (150/455) = 8,292 psr

The stratmcatron stresses, global and local are scaled accordrng to the top-to-bottom
gradient. Thus for a 230°F gradient, the global stratrflcatron stress is:

= 7,217 (230/300) = 5,533 psi.
and the local stratification stress is:
= 37,489 (230/300) 28,742 psr

The number of stress cycles for groups’ two through five were then converted into an
equivalent number of full range stress cycles using equation (2) in paragraph -
NC-3611.2 (e) (3) of the ASME B&PV Code.: This relatronshrp was. developed by Markl
in his fatrgue testrng of plplng components and has been incorporated into the ASME
Class 2/3 prprng Code = are

N= N1 + (sg/s,)5 N?_ + (83/81)5 N3 + (s‘,/s,)5 Na + (S5/S1)° Ns

Thus, followrng this approach 280 cycles of rgroup 2are equrvalent to 70 36 full range
cycles, for example. The total equivalent full. rrange cycles of all five groups is 287.
Using Markl’s equation, the allowable number of cycles at a stress of 69, 859 psi is
1,034. Therefore, the total fatrgue usage is O 277 ’

Conclusmns

The result of the stress and fatigue analysrs IS that for the limiting location on the Unit 1
pressurizer spray line, the calculated fatigue’ usage fora 60-year plant desrgn life is
0.277. This is well below the allowable of. 1.0 The stresses conservatively assume that
a significant amount of leakage past the" auxrlrary spray control valve continues to exist.
Thus the stress and fatigue usage for thls Ilne rs acceptable for a 60-year design life.
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NRC Question RAI- 4.3.10.1 Environmental Effects on Fatique:

For the USAS B31.1 locations, provide a description of the PBNP-specific simplified
ASME Section Il fatigue analyses that were used to calculate environmentally based
cumulative usage factors.

NMC Response:

Charging Nozzle

This location was analyzed using actual plant data and the projected number of cycles
in the charging nozzle model included in a FatiguePro application for PBNP and the
tensile strain-integrated environmental correction factor (Fe,) factor.

The PBNP design basis includes several design transients that affect the charging
nozzles. The most severe of these events is the loss of charging and loss of letdown
with delayed return to service. Examination of actual PBNP Units 1 and 2 plant data
since 1994 revealed one actual event that accurately represents this design transient.
This event was used to represent a bounding loss of charging/loss of letdown event.

Normal fatigue usage for this event was computed. An Fg, was then determined to
account for environmental effects. The resulting total usage was applied over the
expected number of occurrences for this event (17 loss of charging and loss of letdown
events projected for the 60-year operating life of each units). The incremental fatigue
usage attributed to the loss of charging/loss of letdown event was determined to be
0.00695. The bounding transient is depicted in the following figure.

Transient Instrument Values and Stress for Bounding Transient

Charging Nozzle - Point Beach Unit 2
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Using these results, the 60-year projection for these events (no environmental effects)
is: '

CUF = (17 events) (0.00695 per event) 0.11815-

Envrronmental Effects — Fen pproach

The fatlgue usage analysis above does not conS|der environmental effects on the
fatigue curve. An environmental fatigue f factor (Fen) will be determined based on the
equations provided in NUREG/CR-5704.. Usmg this methodology, the Fe, factor is
computed as a function of three parameters usmg the following equation:

Fen = exp (0.935 - T*- Edot* - O*)

where:

T =0 T <200C

T =1 T =200C

€dot*=0 £dot > 0. 4%/sec

€dot* = In (Edot/0.4) 0.0004 < Edot <: 0 4%/sec

£dot* = In (0.0004/0.4)  Edot < < 0. 0004%/sec ‘,

O* =0.260 DO<005ppm
O*=0.172 DO =0.05 ppm

For this transient, the factors are:

Strain range — over the tensile portlons ‘of the plant transient

Strain rate — computed overthefrange of tensﬂe strain range
Temperature conservatively assumed to be greater than 200°C
Dissolved oxygen conservatlvely assumed to be less than 0.05 ppm

Individual Fe, values were integrated over the tensnle strain range of the transient stress
cycle(s) being analyzed. For the purpose of determlnlng strain rate, the stress changes
for each time step with i increasing stress were converted to strain by dividing by the
modulus of elasticity for stainless steel (28 3 x 10° ksi) from the ASME fatigue curve.
The strain difference was dlvrded by the Iength of the time step, then converted into.
units of (% straln/sec) . ,

For each time step, lncremental Fen was computed using the equation shown above.
An effective Fe, for the entire transient was computed by mtegratrng Fenk for each time
step with the strain step assocrated with that time step over the entlre tensile strain
range. The effective Fe, was computed to be 6.994.
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The environmentally-assisted fatigue of less than 1.0 projected to 60 years of operation
is thus: N

CUFear = 0.11815 *‘6—994 0. 8264

Safety ln|ect|on Nozzle and RHR Tee g :i ‘

These two locations were analyzed usmg desrgn transients and the design nhumber of
cycles in a combined ASME Code Section lll NB-3600 Class 1 plant-specific piping
model of the safety injection (SI) plplng system and RHR system.

The Sl piping, including the RHR tee, was modeled using the computer program,
PIPESTRESS. To perform an ASME Section 1l Class 1 piping fatigue analysis with
PIPESTRESS, thermal transients and therrnal expansion cases were defined.

To evaluate the fatigue usage with PIPESTRESS the thermal expansion cases
correspond to the fi nal temperature of each analyzed transrent plus the steady state
operating case. .

Typically, the governing contribution to fatlgue usage is from thermal stresses, not
pressure stresses. Thus, the pressure for each case will be the operatrng pressure.

Use of the operatrng pressure is conservatlve when used to calculate pressure stresses.

This will also be conservative when used |n the fatlgue evaluation.

Modes of operation were defined. The forces and moments due to dlfferentlal thermal
expansion as analyzed by the plplng program ‘PIPESTRESS, were included in the
fatigue evaluation.

The number of design transients that wrll occurthrough the end of the extended
operation (60 years) were assumed to be less than or equal to the design limit

(40 years) for each design transient. Selsmlc Ioadrng and thermal anchor movements
were considered for fatlgue analysis. | -

The results of the fatigue evaluatlon show that the fatlgue usage at the Sl to cold leg
branch connection (SI Nozzle) is 0. 0013 and the tee from the RHR to the SI (RHR Tee)
is 0.0146. Application of the maximum p035|ble F.an of 15.35 ‘produced environmentally
assisted fatigue usage values of 0.02 and 0. 224, for the Sl Nozzle and RHR Tee,
respectively result in values well below 1 0 E

NRC Question RAI-4.3.10.2:

Environmental Effects on Fatigue

The Pressurizer CUFs are determined based on EPRI MRP-47 methodology. The staff
has not endorsed MRP-47. Provide the envrronmentally assisted CUFs for the
Pressurizer locations, based on the staff-accepted methodology as stated in

Sections 4.3.2.2 and 4.3.3.2 of NUREG-1800.
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NMC Response:

The pressurlzer components were evaluated for envrronmental effects on fatigue per
the direction of Applicant Action Item 3:3.1.1=1 of the NRC SER of Westinghouse

GTR WCAP-14574-A. Applicant Action’ Item 3.3.1.1-1 of the NRC SER of
Westinghouse GTR WCAP-14574-A’ does not spec1fy a requisite method for addressrng
the environmental effects on fatigue. 'NUREG-1800 does not require that pressurizer
components be evaluated for envnronmental effects on fatigue.

Sections 4.3.2.2 and 4.3.3.2 of NUREG 1800 note that formulas for calculating the
environmental life correction factors are those contained in NUREG/CR-6583 for carbon
and low-alloy steels, and in NUREG/CR 5704 for austenitic stainless steels.

Application of the NUREG/CR-6583 and 5704 formulas for calculating the
environmental life correction factors for. the PBNP pressurizers, versus the

EPRI MRP-47 Appendix B formulas wrll not have an significant impact on the
pressurizer components evaluations. Thrs is because the EPRI MRP-47 "Z" factor was
not used in the evaluations, the evaluation temperature of 345 °C results in the stainless
steel formulas belng identical between the two methods, and the carbon or low alloy
steel formulas were not applied since the dlssolved oxygen (DO) values were well
below the threshold values - g

The envrronmentally adJusted fatigue (EAF) CUF for the spray nozzle safe end is not
affected since this location is stainless’ steel and the formulas are identical in the
analyzed temperature range. : :

The 60-year EAF CUF for the surge nozzle safe end is not affected since this location is
stainless steel and the formulas are ldentrcal in the analyzed temperature range.

The 60-year EAF CUF for the limiting carbon steel portlon of the surge nozzle was
noted to be the same as the design basis value since the DO level is well below the
threshold level. Using the NUREG/CR-6583 formula, the design basis value would be
multiplied by an Fen of 1.17 as a result of the temperature regardless of the low

DO level. The resulting 60-year EAF CUF would be 0. 73 whrch is acceptable since itis
less than 1.0." ' ,

The 60-year EAF CUF for the carbon steel / low. aIloy steel Junctlon of the upper head
and shell was noted to be the same as the design basis value since the DO level is well
below the threshold level. Using the NUREG/CR-6583 formula, the design basis value
would be multiplied by an Fen Of 1 .65 asa result of the temperature regardless of the
low DO level. The resulting 60-year EAF CUF would be 1.28. Since the evaluation for
the carbon steel / low alloy steel junctlon of the upper head and shell is based on the
design transient set, the results of the’ evaluatlon are extremely conservative in both the
severity and numbers of transients. Signifi icant reductions in the estimates are possible
if adjustments are made to remove the operational transients that are not experienced
or practiced at PBNP. The EPRI FatiguePro software program was customized to
monitor the carbon steel to low alloy steel junction of the upper head and shell at PBNP.
An analysis was performed based on available template sets of real plant data to
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determine the incremental fatigue usage factor for known plant transients. A cumulative
usage factor for the operatlng life of the plant was computed based on the results of real
plant data and expected future usage was computed using projections of expected plant
cycles. The 60-year CUF forthe Unit1; Jpressurizer's carbon steel / low alloy steel
junction of the upper head and shell bounds the 2 units and is projected to be 0.156.
Applying the maximum environmental fatlgue correction factor of 2.53 to the projected
CUF of the carbon steel / low alloy steel junction of the upper head and shell location,
results in a conservative 60-year EAF CUF of 0.39. This demonstrates adequate
structural integrity, including the effects of envrronmental conditions, for a projected
60-year operational period. ~

The 60-year EAF CUF for the safety and rellef nozzle safe ends was noted to be the
same as the design basis value since the CUF of these components is zero.

The 60-year EAF CUF for the limiting carbon steel portlon of the safety and relief nozzle
was noted to be the same as the design’ basrs value since the DO level is well below the
threshold level. Usrng the NUREG/CR-6583 formula, the design basis value would be
multiplied by an Feq of 1.17-as a restilt of the temperature regardless of the low DO ~
level. The resulting 60-year EAF CUF would be O 174, whrch is acceptable since it is
less than 1.0. .

The envrronmentally adjusted fatigue (EAF) CUF for the instrument nozzle is not
affected since this location is stainless steel and the formulas are identical in the
analyzed temperature range. :

The enwronmentally adjusted fatrgue (EAF) CUF for the heater well is not affected since

this location is stainless steel and the formulas are |dentrca| in the analyzed temperature
range. RN
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