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References: (1) NextEra Energy Point Beach, LLC letter to NRC, dated
January 15, 2013, License Amendment Request 252 Technical
Specification 5.6.5, Reactor Coolant System (RCS) Pressure and
Temperature Limits Report (PTLR) (ML13016A028)
(2) NRC E-Mail to NextEra Energy Point Beach, dated March 27, 2013,
Information Needed for Review (TAC Nos. MF0532, MF0533, MF0534,
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In Reference (1), NextEra Energy Point Beach, LLC (NextEra) submitted a license amendment
request to amend renewed Facility Operating License Nos. DPR-24 and DPR-27 for

Point Beach Nuclear Plant (PBNP), Units 1 and 2, respectively. The proposed amendments
would revise the PBNP Technical Specifications (TS) to allow the use of two new
methodologies: Framatome ANP Topical Report BAW-2308, Revisions 1-A and 2-A, “[nitial
RTypr of Linde 80 Weld Materials,” and Westinghouse Owners Group (WOG) WCAP-14040-A,
Revision 4, “Methodology Used to Develop Cold Overpressure Mitigating System Setpoints and
RCS Heatup and Cooldown Limit Curves.” The revision would add BAW-2308, Revisions 1-A
and 2-A and WCAP-14040-A, Revision 4, as approved methodologies to TS 5.6.5, “Reactor
Coolant System (RCS) Pressure and Temperature Limits Report (PTLR),” for determining RCS
pressure-temperature (PT) limits.

In Reference (2), the NRC informed NextEra that supplemental information would be required in
order for the LAR to meet acceptance review criteria. This letter provides the requested
information.

Enclosure 1 provides the requested supplemental information. Enclosure 2 provides a mark-up
of TRM 2.2, Pressure Temperature Limits Report. The mark-up of TRM 2.2 in Reference (1)
had incorrect temperatures listed for the RTprs values on page 2.2-3. Enclosure 2 in this letter
replaces in its entirety the mark-up of TRM 2.2, Pressure Temperature Limits Report, provided
in Reference (1).
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The information contained in this letter does not alter the no significant hazards consideration
contained in Reference (1) and continues to satisfy the criteria of 10 CFR 51.22 for categorical
exclusion from the requirements of an environmental assessment.

Approval of the proposed amendment is requested by January 1, 2014. NextEra will implement
the amendment within 180 days of Commission Approval.

This letter contains no new Regulatory Commitments and no revisions to existing
Regulatory Commitments.

The supplemental information to the LAR has been reviewed by the Plant Operatlons Review
Committee.

In accordance with 10 CFR 50.91, a copy of this letter is being provided to the designated
Wisconsin Official.

| declare under penalty of perjury that the foregoing is true and correct.
Executed on April 18, 2013.

Very truly yours,

NextEra Energy Point Beach, LLC

ite Vice President
Enclosures

cC: Administrator, Region IlI, USNRC
Project Manager, Point Beach Nuclear Plant, USNRC
Resident Inspector, Point Beach Nuclear Plant, USNRC
PSCW
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NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

"SUPPLEMENT 2 TO LICENSE AMENDMENT REQUEST 252
TECHNICAL SPECIFICATION 5.6.5, REACTOR COOLANT SYSTEM (RCS)
PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

SUPPLEMENTAL INFORMATION



1.0 INTRODUCTION

License Amendment Request (LAR) 252 (Reference 1) proposes to amend the Point Beach
Nuclear Plant (PBNP) Technical Specifications (TS) to allow the use of two new methodologies;
Framatome ANP Topical Report BAW-2308, Revisions 1-A (Reference 2) and 2-A

(Reference 3), “Initial RTypr of Linde 80 Weld Materials,” and Westinghouse Owners

Group (WOG) WCAP-14040-A, Revision 4, “Methodology Used to Develop Cold Overpressure
Mitigating System Setpoints and RCS Heatup and Cooldown Limit Curves” (Reference 4). The
revision would add BAW-2308, Revisions 1-A and 2-A and WCAP-14040-A, Revision 4, as
approved methodologies to TS 5.6.5, “Reactor Coolant System (RCS) Pressure and
Temperature Limits Report (PTLR),” for determining RCS pressure-temperature (PT) limits.

The NRC staff had indicated via an email dated March 27, 2013, (Reference 5) that additional
information was required to evaluate use of the new methodologies at PBNP. On April 4, 2013,
a teleconference between the NRC and PBNP staffs was held to discuss the NextEra Energy
Point Beach, LLC (NextEra) submittal. The NRC reviewer informed NextEra that the
calculations used to generate the adjusted reference temperature (ART) and reference
temperature — pressurized thermal shock (RT-PTS) would be required for the review of the LAR.
Additionally, the information submitted should document that the LAR meets the limitations
discussed in the NRC safety evaluation report (SER) approving the BAW-2308 reports.

2.0 BACKGROUND

10 CFR 50.61(a)(5) and 10 CFR 50, Appendix G(II)(D)(i), require that the pre-service or
unirradiated condition reference nil-ductility temperature (RTypr) be evaluated according to the
procedures in the American Society for Mechanical Engineers (ASME) Code, Section lil,
Paragraph NB-2331, which requires Charpy V-notch impact tests and drop weight tests.

Topical Report BAW-2308, Revisions 1-A and 2-A, provide an NRC-approved alternate method
for determining the initial, unirradiated material reference temperatures of the Linde 80 weld
materials present in the beltline region of the PBNP reactor pressure vessel (RPV). BAW-2308,
Revisions 1-A and 2-A, were approved by the NRC for referencing in plant-specific license
amendments in NRC Safety Evaluations (SEs) dated August 4, 2005 (Reference 6) and

March 24, 2008 (Reference 7), respectively. BAW-2308, Revision 2-A, is a supplement to
Revision 1-A, and incorporated additional test data and a re-evaluation of the reference
temperature, T,, determination, as requested by the NRC in the SE for Revision 1-A.

The SE for Revision 2-A of BAW-2308, states that the Conditions and Limitations, Items (1)
through (4), contained in the SE for Revision 1-A of BAW-2308, must be addressed in all future
plant-specific applications referencing Topical Report BAW-2308, Revisions 1-A and 2-A.

Conditions and Limitations Item (1) contained in the SE for Revision 1-A of BAW-2308 states:

The IRTroand aivalues given in Table 3 of this SE may be used by a licensee to define the
initial heat-specific or generic properties of its facility’s Linde 80 welds. For those Linde 80
weld wire heats for which heat-specific values are given, those values must be used when
applying TR BAW-2308, Revision 1 if the heat-specific IRTrovalue is more conservative than
the generic “all heats” IRTrovalue.
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Conditions and Limitations Item (2) contained in the SE for Revision 1-A of BAW-2308 states:

When the values from Table 3 of this SE are used by a licensee, the methodology of

RG 1.99, Revision 2 may be used for the purpose of assessing the shift in initial properties
due to irradiation, even though the RG 1.99, Revision 2 methodology is based upon Charpy
V-notch 30 ft-Ib energy level shift data. However, based on the information in

TR BAW-2308, Revision 1 (see Figure 3 of this SE), a minimum chemistry factor of 167 °F
must be applied when using initial properties given in Table 3 of this SE. A higher chemistry
factor may be required if weld wire heat-specific chemical composition or Charpy V-notch
surveillance data indicate, via the methodology of RG 1.99, Revision 2, that a higher
chemistry factor should apply.

Conditions and Limitations Item (3) contained in the SE for Revision 1-A of BAW-2308 states:

When the values from Table 3 of this SE are used by a licensee, a value of oa= 28 °F must
be used to determine the overall margin term, when the margin term per TR BA W-2308

Revision 1 is defined as:
Margin = 24[0: + 0.2

Conditions and Limitations ltem (4) contained in the SE for Revision 1-A of BAW-2308 states:

Any licensee who wants to utilize the methodology of TR BAW-2308, Revision 1 as outlined
in items (1) through (3) above, must request an exemption, per 10 CFR 50.12, from the
requirements of Appendix G to 10 CFR Part 50 and 10 CFR 50.61 to do so. As partofa
licensee's exemption request, the NRC staff expects that the licensee will also submit
information which demonstrates what values the licensee proposes to use for ARTypr and
the margin term for each Linde 80 weld in its RPV through the end of its facility's current
operating license.

3.0 REQUESTED INFORMATION

Attachments 1 and 2 of this Enclosure contain the calculations used to generate the adjusted
reference temperature (ART) and reference temperature — pressurized thermal shock (RT-
PTS), respectively.

The four Conditions and Limitations required by the NRC SE have been met in the calculations
as described below:

¢ Conditions and Limitations (1), (2) and (3) contained in the SE for Revision 1-A of
BAW-2308 were utilized in the two attached calculations.

o Attachment 2, Table 1 shows compliance with the IRTrovalue portion of
Conditions and Limitations (1) and also shows compliance with Conditions and
Limitations (2).

o Attachment 2, Table 7 shows compliance with the orvalues portion of Conditions
and Limitations (1) and also shows compliance with Conditions and
Limitations (3).

e Conditions and Limitations (4) is met in the original submittal to the NRC (Reference 1),
which included the exemption request.
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ENCLOSURE 1
ATTACHMENT 1

NEXTERA ENERGY POINT BEACH, LLC
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

SUPPLEMENT 2 TO LICENSE AMENDMENT REQUEST 252
TECHNICAL SPECIFICATION 5.6.5, REACTOR COOLANT SYSTEM (RCS)
PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

ART VALUES FOR
POINT BEACH UNIT 1 AND UNIT 2
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PURPOSE AND SUMMARY OF RESULTS:

The purpose of this analysis is to determine the reactor vessel adjusted reference temperatures (ART) at the ¥ thickness (%T) and % thickness (34T) wall
locations for Point Beach Units 1 and 2 using the projected fluences for eight "cases" for each Unit. The ART values are calculated for the Point Beach Units
1 and 2 and the limited beltline materials for each Unit and each "case” are shown in the table below.

T ART YT ART
Value Value
Uprate? Hf Rods? EFPY | Case | Unit Limiting Beltline Material Heat Number °F (°F
Yes Yes 53 1 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 218.8 183.3
Yes Yes 43 2 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 209.7 173.6
No Yes 53 3 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 217.2 181.6
No Yes 43 4 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 208.7 172.4
Yes Removal 10/08 53 5 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 | 220.0 184.6
Yes Removal 10/08 43 6 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 210.5 174.6
No Removal 10/08 53 7 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 218.3 182.8
No Removal 10/08 43 8 1 intermediate Shell Longitudinal Weld | SA-812/SA-775 209.3 173.2
Yes Yes 53 1 2 Intermediate to Lower Shell Weld SA-1484 255.8 218.4
Yes Yes 43 2 2 Intermediate to Lower Shell Weld SA-1484 247.7 209.5
No Yes 53 3 2 Intermediate to Lower Shell Weld SA-1484 254.5 216.9
No .~ Yes 43 4 2 Intermediate to Lower Shell Weld SA-1484 246.8 208.5
Yes Removal 04/08 53 5 2 Intermediate to Lower Shell Weld SA-1484 265.5 228.2
Yes Removal 04/08 43 6 2 Intermediate to Lower Shell Weld SA-1484 254.9 217.3
No Removal 04/08 53 7 2 Intermediate to Lower Shell Weld SA-1484 263.4 227.0
No Removal 04/08 43 8 2 Intermediate to Lower Shell Weld SA-1484 253.3 215.7
THE DOCUMENT CONTAINS ASSUMPTIONS THAT
MUST BE VERIFIED PRIOR TO USE ON
THE FOLLOWING COMPUTER CODES HAVE BEEN USED IN THIS DOCUMENT: SAFETY-RELATED WORK
CODE/NERSION/REV CODE/VERSION/REV
[ ] YES
X No

AREVA NP Inc., an AREVA and Siemens company Page _1_of _51
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1.0 Introduction

The purpose of this analysis is to determine the reactor vessel adjusted reference
temperatures (ART) at the Y4-thickness (%4T) and %-thickness (34T) wall locations for
Point Beach Unit 1 and Unit 2 using the projected 60 year fluences. The ART values are
calculated for Point Beach Unit 1 and Unit 2 reactor vessel beltline materials applicable
to both 43 and 53 effective full power years (EFPY). The ART values for eight “cases”
will be calculated, for each Unit. The cases are summarized below in Table 1.
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Table 1. Case Descriptions

LTR-REA-04-64

Case Number Unit

Case

Power (MWth)

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 10/2008
1678.0 10/2008 to 53 EFPY

EFPY

53

Hafhium Rods?

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 4/2008
1678.0 4/2008 to 53 EFPY

53

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 10/2008
1678.0 10/2008 to 43 EFPY

43

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 4/2008
1678.0 4/2008 to 43 EFPY

43

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 53 EFPY

53

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 53 EFPY

53

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 43 EFPY

43

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 43 EFPY

43

Yes

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 10/2008
1678.0 10/2008 to 53 EFPY

53

Removal October 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 4/2008
1678.0 4/2008 to 53 EFPY

53

Removal Aprif 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 10/2008
1678.0 10/2008 to 43 EFPY

43

Removal October 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 4/2008
1678.0 4/2008 to 43 EFPY

43

Removal April 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 53 EFPY

53

Removal October 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 53 EFPY

53

Removal April 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 43 EFPY

43

Removal October 2008

1518.5 startup to 2/3/2003
1540.0 2/3/2003 to 43 EFPY

43

Removal April 2008

2.0 Summary of Results

The YT and %T ART values for the Point Beach Unit 1 and Unit 2 reactor vessel beltline
materials applicable to the EFPY are listed in Tables 3 — 10. These values were
calculated in accordance with Regulatory Guide 1.99, Revision 2.1 Based on the
analysis, the limiting beltline material for the Point Beach Unit 1 and Unit 2 reactor
vessel is shown below in Table 2, for each case.
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Table 2. Summary of Results for Point Beach Unit 1 and Unit 2 Adjusted Reference Temperatures

T ART %T ART

: Value Value
Uprate? Hf Rods? EFPY | Case | Unit Limiting Beltline Material Heat Number (°F) (°F)
Yes Yes 53 1 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 218.8 183.3
Yes Yes 43 2 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 209.7 173.6
No Yes 53 3 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 217.2 181.6
No Yes 43 4 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 208.7 172.4
“Yes Removal 10/08 53 5 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 220.0 184.6
Yes Removal 10/08 43 6 1 Intermediate Shell Longitudinal Weld | SA-812/8A-775 210.5 174.6
No Removal 10/08 53 7 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 2183 182.8
No Removal 10/08 43 8 1 Intermediate Shell Longitudinal Weld | SA-812/SA-775 209.3 173.2
Yes Yes 53 1 2 Intermediate to Lower Shell Weld SA-1484 255.8 218.4
Yes Yes 43 2 2 Intermediate to Lower Shell Weld SA-1484 247.7 209.5
No Yes 53 3 2 Intermediate to Lower Shell Weld SA-1484 254.5 216.9
No Yes 43 4 2 Intermediate to Lower Shell Weld SA-1484 246.8 208.5

- Yes Removal 04/08 53 5 2 Intermediate to Lower Shell Weld SA-1484 265.5 229.2
Yes Removal 04/08 43 6 2 Intermediate to Lower Shell Weld SA-1484 254.9 217.3
No Removal 04/08 53 7 2 Intermediate to Lower Shell Weld SA-1484 263.4 227.0
No Removal 04/08 43 8 2 Intermediate to Lower Shell Weld SA-1484 253.3 2157

3.0 Assumptions
No major assumptions are contained in this calculation.

4.0 Reactor Vessel Fluence

4.1 Reactor Vessel Inner Surface Fluences

The inner surface neutron fluence is the calculated value defined at clad/low alloy steel interface of the Point Beach Unit 1 and Unit 2

reactor vessels. The projected 43 and 53 EFPY inner surface fluences for the Point Beach Unit 1 and Unit 2 reactor vessel belthne
materials are listed in Table 11 — Table 18.1%
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4.2 Attenuation Through Reactor Vessel Wall

In accordance with Regulatory Guide 1.99, Revision 2, the neutron fluence at the %47T and
%T wall locations in the vessel is determined as follows:

f = Foy (%) (1)

where £y (10" n/cm?, E > 1.0 MeV) is the calculated value of the neutron fluence at the
clad/low alloy steel interface, and “x” (in inches) is the depth into the vessel wall
measured from the clad/low alloy steel interface. The Point Beach Unit 1 and Unit 2
reactor vessel thickness is reported to be 6.50 inches.”! Therefore, the depth into the
vessel wall measured from the vessel inner (wetted) surface, “x”, is for 4T = [6.5*0.25]
=1.625 inches and “x” for %4T = [6.5*0.75] = 4.875 inches. The YT ART value for the
intermediate shell longitudinal weld for Unit 1 will be calculated for SA-812 (ID 27%)
and the %4T ART value for the intermediate shell longitudinal weld for Unit 1 will be
calculated for SA-775 (OD 73%). Using these vessel wall depths and the neutron fluence
at the inner wetted surface of the vessel, the %4T and %4T fluence values for the Point
Beach Unit 1 and Unit 2 reactor vessel beltline materials are calculated in accordance
with Equation 1, and these values are listed in Tables 11 — 18.
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Table 3. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
with Uprate, with hafnium rods, through 53 EFPY (Case 1)

Chermical ARTyor, °F ART, °F
Material Description Composition 53 EFPY Fluence, n/cm® at 53 EFPY Margin ot 53 EFPY
. L. . Clad/Low
Reactor Vessel Matl. Heat Cu Ni Initial Chemistry Alloy Steel T/4 3/4T T/4 3/4T T/4 3/4T T/4 3/4T
Beltline Region Location Ident. Number Type wi% wi% RTypr Factor Interface Location Location Location Location Location Locauon Lacation Location
Pont Beach Unit | Evaluation

Nozzle Belt Forging (NB) 122P237 122P237 SA-508 CL 2 0.11 0.82 50 710 2.84E+18 1.92E+18 8.81E+17 30.2 34.0 302 127.1 1104
Intermediate Shell Plate (1S} A9811-1 A9811-1 SA-508CL2 0.20 0.06 1 79.3% 4.86E+19 3.29E+19 L51E+19 104.0 383 | 564 . 56.4 161.4 145.7
Lower Shell Plate (LS} C1423-t C1423-1 SA-508 ClL. 2 0.12 Q.07 1 35.8% 3.70E+19 2.51E+19 L.15E+19 44.6 372 56.4 56.4 102.0 94.6
NB to I8 Circ. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 -47.6 167.0 2.84E+18 1.92E+18 8.81E+17 93.5 65.5 65.7 65.7

1S Long, Weld (ID 27%) SA-812 1P081S Linde 80 Flux 0.17 0.52 476 167.0 3.10E+19 2.10E+19 N/A 200.7 N/A 65.7 NA

1S Long. Weld (OD 73%) SA-T75 1P0661 Linde 80 Flux 0.17 0.64 -47.6 167.0 3.10E+19 N/A 9.62E+18 N/A 165.2 N/A

Intermediate to LS Circ. Weld (100%) SA-1101 71249 Linde 80 Flux 0.23 0.59 -47.4 167.6 3.71E+19 2.51E+19 1.15E+19

LS Long. Weld (100%) SA-847 61782 Linde 80 Flux 2.60E+19 1.76E+19 8.07E+18

Point Beach Unit 2 Evaluation

B : Sl LB T N i : ! i AL [

Nozzle Belt Forging (NB) 123V352 123V352 SA-508 CL 2 0.11 0.73 40 76.0 4.12E+18 2.79E+18 1.28E+18 49.6 35.6 34.0 340 123.6 109.6
[ntermediate Shell Forging (IS) 123V500 123V500 SA-508CL 2 0.09 0.70 40 58.0 4.66E+19 3.16E+19 1.45E+19 75.6 63.9 340 34.0 149.6 137.9
Lower Shell Forging (LS) 123W195 123W195 SA-508CL 2 0.05 . 072 40 42.8* 4.15E+19 2.81E+19 1.29E+19 54.6 45.8 17.0 17.0 1116 102.8
NB to IS Circ, Weld (100%) 21935 21935 Linde 80 Flux 0.18 0.70 -56 1705 4.12E+18 2.79E+18 1.29E+18 111.2 798 65.5 65.5 1207 89.3
Intermediate to LS Circ. Weld (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 -30 180.0 3.7SE+19 2.54E+19 1.16E+19 225.0 187.6 60.8 60.8 255.8] [218.4]

[ ] - Controlling values of the adjusted reference temperatures.
* . Determined from surveillance data.
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Table 4. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
with Uprate, with hafnium rods, through 43 EFPY (Case 2)

Chermcal ARTypr, °F ART, °F
Material Description Composition 43 EFPY Fluence, w/em® at 43 EFPY Margin at 43 EFPY
. Clad/L
Reactor Vessel Matl, Heat Cu Wit | Chemistry | Alioy Stee 34T TH 34T Ta 3/4T v 34T
Beltline Region Location Ident, Number Type wit% wi% RTnor Factor Interface Location Location Location Location Location Location Location

Point Beach Unit | Evaluation

g R I a B g

Nozzle Belt Forging (NB) 122P237 122P237 SA-508 CL. 2 0.1l 0.82 50 77.0 2.38E+18 L6IE+18 7.39E+17 40,0 276 34.0 27.6 1240 1052
Intermediate Shell Plate (IS) A9811-1 A9811-1 SA-508 CL. 2 020 0.06 ' 79.3% 3.95E+19 2.67TE+19 1.23E+19 100.2 83.8 56.4 56.4 1576 1412
Lower Shell Plate (LS) C1423-1 C1423-1 SA-508 Cl. 2 0.12 0.07 i 35.8* 3.11IE+19 2.11E+19 9.65E+18 43.1 354 6.4 56.4 100.5 928
NB to IS Circ. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 167.0 2.38E+18 LEIE+18 7.40E+17 86.7 60.0 65.7 65.7 78.1
IS Long. Weld (ID 27%) SA-812 1P0O81S Linde 80 Flux 0.17 0.52 167.0 2.52E+19 1.71E+1$ N/A 191.6 N/A 65.7 N/A N/A
IS Long. Weld (OD 73%) SA-775 1P0661 Linde 80 Flux 0.17 0.64 167.0 2.52E+19 N/A 7.82E+18 N/A 155.5 N/A 65.7 [173.6]
Intermediate to LS Circ. Weld (100%) SA-1101 71249 Linde 80 Flux 023 0.59 3.10E+19 2.10E+19 9.62E+18 180.1
LS Long. Weld (100%) SA-847 61782 Linde 80 Flux 0.52 2.15E+19 1664

Point Beach Unit 2 Evaluation

: A i B Bk ! il
Nozzle Beit Forging (NB) 123352 123V352 SA-508 Cl. 2 0.11 0.73 40 76.0 342E+18 232E+18 L.O6E+]8 46.0 326 340 326 1200 105.2
Lntermediate Shell Forging (IS} 123V500 123V500 SA-508 Cl. 2 0.09 0.70 40 58.0 3.81E+19 2.58E+19 1.18E+19 7237 60.7 34.0 340 146,7 1347
Lower Shell Forging (LS) 123W195 123W195 SA-508CL 2 0.05 0.72 40 42.8* 3.45E+19 2.34E+19 L.OTE+19 52.6 436 17.0 17.0 109.6 100.6
NB 1o IS Circ. Weld (100%) 21935 21935 Linde 80 Flux 0.18 0.70 -56 170.5 3.42E+18 2.32E+18 1.06E+18 103,2 3.1 65.5 65.5 1127 826
Intermediate to LS Circ. Weld (100%) | SA-1434 72442 Linde 80 Flux 0.26 0.60 -30 180.0 3.14E+19 2.13E+19 9.75E+18 216.9 178.7 60.8 60.8 [247.7) [209.5])

[ ] - Controlling values of the adjusted reference temperatures.
* - Determined from surveillance data.
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Table 5. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
without Uprate, with hafnium rods, through 53 EFPY (Case 3)

Chemical ARTyor, °F ART, °F
Material Description Composition 53 EFPY Fluence, n/em® at 53 EFPY . Margin at 53 EFPY
. . . Clad/Low
Reactor Vessel Matl. Heat Cu Ni Initial Chemistry Alloy Steet T4 3/4T T/4 3/4T T/4 3/4T T/4 3/4T
Beltline Region Location Ident. Number Type wi% wt%h RTnpr | Factor Interface Location Location Location Location Location Location Location | Location

Point Beach Unit 1 Evaluation

Nozzle Belt Forging (NB) 122p237 122P237 SA-508Cl.2 2.75E+18 1.86E+18 8.54E+17 425 29.7 34.0 29.7 126.5 109.4
Intermediate Shell Plate (IS) A9811-1 A9811-4 SA-508ClL2 . 4.69E+19 3.18E+19 1.46E+19 103.4 87.6 56.4 56.4 160.8 145.0
Lower Shet! Plate (LS) C1423-1 C1423-1 SA-508 Cl. 2 0.12 0.07 1 35.8% 3.55E+19 2.43E+19 L11E+19 444 36.9 56.4 56.4 101.8 94.3
NB 10 18 Circ. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0,57 -47.6 167.0 2,TSE+18 1.86E+18 8.54E+17 922 64.5 65.7 - 65.7 1103 826
IS Long. Weld (ID 27%) SA-812 1PO81S Linde 80 Flux 0.17 0.52 -47.6 167.0 2.99E+19 2.02E+19 N/A 199.1 N/A 65.7 NA [217.2) N/A
IS Long. Weld (OD 73%) SA-775 1P0661 Linde 80 Flux 0.17 0.64 -47.6 167.0 2.99E+19 WA 9.28E+18 N/A 163.5 N/A N/A [181.6}
Intermediate to LS Circ, Weld (100%) SA-1101 249 Linde 80 Flux 0.23 0.59 -47.4 3.59E+19 2.43E+19 1.11E+19 207.7 1726 61.7 2220 186.9
LS Long. Weld (100%) SA-347 61782 Linde 80 Flux 0.23 0.52 47.6° 2.51E+19 1.70E+19 7.79E+18 191 1553 65.7 209. 173.6

Point Beach Unit 2 Evaluation

Nozzic Beit Forgig (NB) VI | 15vess | SASECLz | oil | o7 %0 760 300E+18 | 2.70EF13 | 124EX8 | 489 | 350 4.0 1229 105.0
intermediate Shelt Forging (IS) 123V500 123y500 SA-508 Cl 2 0.09 0.70 40 58.0 4,49E+19 3.04E+19 1.39E+19 751 633 34.0 X 149.1 1323
Lower Shell Forging (LS) 123W195 123W195 SA-508ClL 2 0.05 0.72 40 42.8% 4,02E+19 2.72E+19 1.25E+19 542 45,5 17.0 17.0 1112 102.5
NB lo IS Circ. Weld (100%) 21935 21935 Linde 80 Flux 0.18 0.70 -56 170.5 . 3.99E+18 2.70E+18 1.24E+18 109.6 78.6 65.5 65.5 119.1 88.1
Intermediate 1o LS Circ. Weld (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 30 130.0 3.64E+19 2.46E+19 1.13E+19 223.7 186.1 60.8 60.8 [254.5] [216.9]

[ 1 - Controlling values of the adjusted reference temperatures.

*. . Determined from surveillance data.

Page 14 of 51

M e S Tt R e o ] St o e U 4 0



AN

AREVA NON-PROPRIETARY 32-9019240-000

Table 6. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
without Uprate, with hafnium rods, through 43 EFPY (Case 4)

Chemical ARTypry, °F ART, °F
Material Description Composition 43 EFPY Fluence, n/cm? at 43 EFPY Margin at 43 EFPY
s L. Clad/Low
Reactor Vessel Matl. Heat Cu Ni Initial Chemistry Alloy Steei T/4 3/4T T/4 3/4T T/4 3/4T Ti4 3/4T
Beltline Region Location Ident. Number Type wt% wit% RTwpr Factor Interface Location Location Location Location Location Location Location Location

Point Beach Unit | Evaluation

Nozzle Belt Forging (NB) 122P237 122p237 SA-508 CL 2 0.11 0.82 50 71.0 2.33E+H18 1.58E+18 7.23E+1 396 273 340 123.6 104.6
Latermediate Shell Plate (IS) A9811-1 A9811-1 SA-508 CL 2 0.20 0.06 s 79.3* 3.85E+19 2.61E+19 1.20E+19 9.7 833 56.4 1571 140.7
Lower Shelt Plate (LS) C1423-1 C1423-) SA-508 CL 2 0.12 0.07 1 35.8* 3.05E+19 2.07E+19 9.47E+18 42,9 353 56.4 100.3 2.7
NB to I8 Cire. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 47.6 167.0 2.33E+18 1.58E+18 7.23E+17 85.8 59.3 65.7 65.7 103.9 774
1S Long. Weld (1D 27%) SA-812 1P0815 Linde 80 Flux 0.17 0.52 476 167.0 246E+19 1.67E+19 N/A 190.6 NA 65.7 NA [208.7] N/A
1S Long. Weld (OD 73%) SA-775 LPO661 Linde 80 Flux 0.17 " 0.64 -47.6 167.0 2.46E+19 N/A 7.64E+18 N/A 154.3 N/A 65.7 N/A (172.4]
Intermediate to LS Circ. Weld (100%) SA-1101 71249 Linde 80 Flux 0.23 0.59 474 167.6 3.03E+19 2.05E+19 9.47E+18 200.4 1648 61.7 6L.7 2147 179.1

LS Long. Weld (100%) SA-847 61782 Linde 80 Flux 6.52E+18

Point Beach Unit 2 Evaluation

Nozzle Belt Forging (NB) 123v3s2 123V352 SA-508 ClL. 2 1.04] 322 34.0 322 104.4
Intermediate Shelt Forging (IS) 123v500 123Y500 SA-508 Cl. 2 40 58.0 3.71E+19 2.51E+19 1.1SE+19 60.3 34.0 340 1343
Lower Shell Forging (LS) 123W195 123W195 SA-508 Cl. 2 40 42.8% 3.37E+19 2.28E+19 1.0SE+19 523 434 17.0 17.0 100.4
NB to IS Circ. Weld (100%) 21938 21935 Linde 80 Flux 0.18 0.70 =56 170.5 3.34E+18 2.26E+18 1.04E+18 102.1 73 65.5 65.5 1116 81.8

Intermediate to LS Circ. Weld (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 -30 180.0 3.08E+19 2.09E+19 9.56E+18 216.0 177.7 60.8 60.8 [246.8] [208.5]

[ 1- Controlling values of the adjusted reference temperatures.
* - Determined from surveillance data.
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Table 7. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
with Uprate, with hafnium removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 5)

. Chemicat ARTyor, °F ART, °F
Material Description Composition 53 EFPY Fluence, n/cm® at 53 EFPY Margin at 53 EFPY
i . . . Clad/Low
.R&actor Vessel Mati. Heat Cu Ni Tnitial Chemistry Alloy Steel Tl4 34T T/4 3/4T T/4 34T T/4 3/47
Beltline Region Location Ident. Number Type wt% wt% RTInpr Factor Interface Location Location Location Location Location Location Location Location

Point Beach Unit | Evaluation

R P ) A : i : g
Nozzle Belt Forging (NB) 122P237 122P237 SA-508 ClL 2 3.58E+18 2.42E+18 L1IE+18 474 - 33.7 340 337 1314 1174
Intermediate Shell Plate (IS) A9811-1 A9811-1 SA-508 CL 2 0.20 0.06 1 79.3* 4.90E+19 3.32E+19 1.52E+19 104.1 88.5 56.4 56.4 1615 145.9
Lower Shell Plate (LS) €423 C1423-1 SA-508 Cl. 2 0.12 0.07 1 35.8% 4.55E+19 3.09E+19 LA41E+19 46.4 39.2 56.4 56.4 103.8 96.6
NB 108 Circ, Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 -41.6 167.0 3.58E+18 2.42E+18 1.11E+18 102.9 732 65.7 65.7 121.0 913
I8 Long. Weld (1D 27%) SA-812 1P081S Linde 80 Fiux 017 0.52 -47.6 167.0 3.19E+19 2.16E+19 NA 2019 N/A 65.7 N/A [220.0] NA
IS Long, Weld (OD 73%) SA-T75 1PO661 Linde 80 Flux 0.17 0.64 -47.6 167.0 3.19E+19 NA 9.90E+18 NA 166.5 NA 65.7 NA [184.6]
intermediate to LS Cire, Weld (100%) SA-1101 71249 Linde 80 Flux 023 0.59 -47.4 167.6 4.43E+19 3.00E+19 1.38E+19 2164 1823 61.7 61.7 2307 196.6
LS Lonp. Weld (100%) SA-847 61782 Linde 80 Flux 3.05E+19 2.07E+19 9.47E+18 199.2 . 65.7 65.7 218.1 182.7

s

Point Beach Unit 2 Evaluation

Nozzle Belt Forging (NB) 123V352 123V352 SA-508ClL2 0.11 073 40 76.0 5.04E+18 3.41E+18 1.56E+18 535 389 34.0 34.0 127.5 1129
Intermediate Shell Forging (IS) 123V500 123V500 SA-508ClL. 2 0.09 0.70 40 58.0 5.05E+19 3.42E+19 1.57E+19 76.6 65.2 34.0 34.0 150.6 139.2
Lower Shell Forging (LS) 123W195 123W195 SA-508 CL 2 0.05 0.72 40 42.8* 4.90E+19 3.32E+19 1.52E+19 56.2 478 17.0 17.0 113.2 104.8
NB to IS Circ. Weld (100%} 21935 21935 Linde 80 Flux | oas 0.70 -56 170.5 5.04E+18 341E+18 1.56E+18 120,0 873 65.5 65.5 129.5 96.8
Intermediate to LS Circ. Weld (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 =30 180.0 4.65E:+19 3.15E+19 |.44E+19 2344 1984 60.8 60.8 [265.2] 229.2 |

[ 1 - Controlling values of the adjusted reference temperatures.
* - - Determined from surveillance data.
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Table 8. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
with Uprate, with hafnium removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 6)

Chemicai

‘ ARTypr, °F ART, °F
Matenal Description Composition 43 EFPY Fluence, w/em® at 43 EFPY Margin at 43 EFPY
. .. Clad/Low
Reactor Vessel Matl. Heat Cu Ni Initial Chemstry Alloy Steel T/4 3/4T T/ 3/4T T/4 3/4T T/4 3/4T

Beltline Region Location Ident, Number Type wt% wit% RTnpr Factor Interface Location Location Location Location Location Location Location Location
Point Beach Unit 1 Evaluation
Nozzle Belt Forging (NB) 122P237 122P237 SA-508CL 2 , . 2.80E+18 1.90E+18 8.69E+17 .
Iatermediate Shell Plate (IS) A9811-1 A9811-1 SA-508 Cl. 2 0.20 0.06 1 79.3* 3.97E+19 2.69E+19 1.23E+19 100.2 83.9 56.4 56.4 157.6 141.3
Lower Shell Plate (LS) C1423-1 C1423-1 SA-508 CL. 2 0.12 0.07 1 35.8* 3.59E+19 243E+19 L11E+19 444 36.9 56.4 56.4 1018 94.3
NB to IS Circ. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 -47.6 167.0 2.80E+18 1.890E+18 8.69E+17 93.0 65.0 65.7 65.7 1L 83.1
1S Long. Weld (ID 27%) SA-812 1PO815 Linde 80 Flux 0.17 0.52 476 167.0 2.57E+19 1.74E+19 N/A [210.5) N/A
1S Long. Weld (OD 73%) SA-775 1P0661 Linde 80 Flux 2.57E+19 N/A 7.98E+18 N/A [174.6]
Intermediate to LS Circ. Weld (100%) SA-1101 71249 Linde 80 Flux 3.51E+19 2.3BE+19 1.05E+19 185.9
LS Long. Weld (100%) SA-847 61782 Linde 80 Flux 2.42E+19 64E+19 | 7.51E+18
Point Beach Unit 2 Evaluation
Nozzle Belt Forging (NB) 123V352 123V352 SA-508CL 2 0.11 0.73 40 76.0 3.95E+18 2.67E+18 1.23E+18 48.7 34.9 34.0 340 122,7 108.9
Intermediate Shell Forging (1S) 123V500 123V500 SA-508 Cl. 2 0.0% 0.70 40 58.0 4.04E+19 2.74E+19 1.25E+19 1735 61.7 34.0 340 147.5 1357
t.ower Shell Forging (LS) 123W195 123W195 SA-508 Cl. 2 0.05 0.72 40 42.8% 3.88E+19 2,63E+19 1.20E+19 53.9 45.0 17.0 17.0 110.9 102.0
NB to IS Circ. Weld (100%) 21935 21935 Linde 80 Flux 0.18 0.70 -56 170.5 3.95E+18 2.67E+18 1.23E+18 ,109.3 783 65.5 65.5 118.8 878
Intermediate to LS Circ. Weid (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 -30 180.0 3.67E+19 2.49E+19 1.14E+19 224.1 186.5 60.8 60.8 [254.9] [217.3)

[ 1~ Controlling values of the adjusted reference temperatures.

* . Determined from surveillance data.
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Table 9. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials
without Uprate, with hafnium removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 7)

Chemical ARTyor, °F ART, °F
Matenial Description Composition 53 EFPY Fluence, n/cm® at 53 EFPY Margin at 53 EFPY
. ” X " Clad/Low
Reactor Vessel Matl. Heat Cu Ni Initial Chemistry Alloy Steel T/4 3/4T T/4 3/4T T/i4 3/4T T/4 3/4T
Beliline Region Location Ident. Number Type wi% wi% RTnpr Factor Interface Location Location Location Location Location Location Location Location
Point Beach Unit | Evaluation
Nozzle Belt Forging (NB) 122P237 122P237 SA-508 CL 2 0.11 0.82 50 710 3.43E+18 2.32E+18 1.07E+18 46.7 331 34.0 331 1307 1162
Intermediate Sheil Plate (IS} A9811-) A9811-1 SA-508Cl. 2 0.20 0.06 1 793" 4.72E+19 3.20E+19 1.47E+19 103.6 87.7 56.4 56.4 161.0 145.1
Lower Shell Plate (LS) .C1423-1 C1423-1 SA-508 CL. 2 0.12 0.07 1 35.8% 4.36E+19 2.95E+19 1.35E+19 46.1 38.8 56.4 56.4 103.5 96.2
NB to IS Circ. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 -47.6 167.0 3.43E+18 2.32E+18 1.07E+18 101.2 718 65.7 65.7 119.3 899
1S Long, Weld (ID 27%) SA-812 1P0815 Linde 80 Flux 0.17 0.52 -47.6 167.0 3.07E+19 2.08E+19 N/A 200.2 N/A 65.7 N/A [218.3] NA
IS Long. Weld (OD 73%) SA-TTS 1PQG61 Linde 80 Flux Q.17 0.64 47.6 167.0 3.07E+19 N/A 9.53E+18 N/A. 164.7 N/A 65.7 NA [182.8]
Intermediate to LS Circ. Weld (100%) SA-1101 71249 Linde 80 Flux 0.23 0.59 474 167.6 4.25E+19 2.88E+19 1.32E+19 214.7 180.5 61.7 61.7 229.0 194.8
LS Long. Weld (100%) SA-847 61782 Linde 80 Flux 167.0 2.93E+19 1.98E+19 9.10E+18 198.2 162.5 65,7 65.7 2163 180.9

Point Beach Unit 2 Evaluation

Nozzle Belt Forging (NB} 123V352 123V352 SA-508Cl. 2 0.11 073 40 76.0 4.83E+18 3.27E+18 1.50E+18 527 38.2 34.0 340 126.7 1122
{ntermediate Sheli Forging (IS) 123V500 123V500 SA-508 Cl, 2 0.09 0.70 40 58.0 4.85E+19 3.28E+19 151E+19 76.1 64.6 34.0 34.0 150.1 138.6
Lower Shell Forging (LS) 123W195 123W195 SA-508ClL 2 0.05 0.72 40 42.8* 4.71E+19 3.19E+19 1.46E+15 55.9 473 17.0 17.0 112.9 104.2
NB to IS Cire. Weld (100%) 21935 21935 Linde 80 Flux 0.18 0.70 -56 170.5 4.83E+18 3.27E+18 1.50E+18 1182 85.8 65.5 65.5 127.7 95.3

Intermediate to LS Circ. Weld (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 -30 180.0 4.46E+19 3.02E+19 1.38E+19 232.6 196.2 60.3 60.8 [263.4] [227.0

[ ] - Controlling values of the adjusted reference temperatures.
* - Determined from surveillance data.
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Table 10. Adjusted Reference Temperature Evaluation for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline without

Uprate, with hafnium removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 8)

Chemical ARTypr, °F ART, °F
Material Description Compoasition 43 EFPY Fluence, n/em® at 43 EFPY Margin at 43 EFPY
. L. Clad/Low
Reactor Vessel Matl. Heat Cu Ni Initial Chenustry T/4 3/4T T/4 3/4T T4 34T T/4 3/4T
N . Alloy Steel " : " '

Beltline Region Location Ident. Number Type wt%a Factor Interface Location Location Location Location Location Location Location Locauon
Point Beach Unit | Evaluation
Nozzle Belt Forging (NB) 122P237 122P237 SA-508 Cl. 2 2.72E+18 1.84E+18 8.44E+17 . .
Intermediate Shell Plate (IS} A9811-t A9811-y SA-508 CL.2 0.20 0.06 1 79.3* 3.87E+19 2,62E+19 1.20E+19 99.8 833 56.4 56.4 157.2 140.7
Lower Shell Plate (LS) C1423-i C1423-1 SA-S08CL 2 0.12 0.07 1 35.8% 3.49E+19 236E+19 1.08E+19 44.1 36.6 56.4 56.4 101.5 94.0
NB to IS Cire. Weld (100%) SA-1426 8T1762 Linde 80 Flux 0.19 0.57 -476 167.0 2.72E+18 1.84E+18 8.44E+17 91.9 64.) 65.7 65.7 110.0 822
IS Long. Weld (ID 27%) SA-812 1P0815 Linde 80 Flux 0.17 0.52 -47.6 167.0 2.50E+19 1,.69E+19 N/A 191.2 N/A 65.7 NA [209.31 N/A
1S Lony. Weld (OD 73%) SA-T75 1P0661 Linde 80 Flux 0.17 0.64 -47.6 167.0 2.50E+19 N/A 7.76E+18 N/A 155.1 N/A 65.7 N/A {173.2]
Intermediate to LS Circ. Weld (100%) SA-1101 71249 Linde 80 Flux 474 167.6 3.41E+19 2.31E+19 106E+19 B 184.6
LS Long. Weld (100%) SA-847 61782 Linde 80 Flux -47.6 167.0 2.34E+19 1.58E+19 7.26E+18 1703
Point Beach Unit 2 Evaluation :
Nozzle Belt Forging (NB) 123V352 123V352 SA-508 CL 2 0.11 0.73 40 76.0 3.83E+18 2.59E+18 I.19E+18 48.1 344 34,0 340 1221 108.4
Intermediate Shell Forging (IS) 123V500 123V500 SA-508 CL. 2 0.09 0.70 40 58.0 3.92E+19 2.65E+19 1.22E+19 3.4 61.2 340 34.0 147.1 1352
Lower Shelt Forging (LS) 123W195 123W195 SA-508 CL 2 0.05 072 40 42.8* 3.77E+19 | 2.55E+19 1.17E+19 535 44.7 17.0 17.0 1105 101‘7,
NB to 8 Circ, Weld (100%) 21935 21935 Linde 80 Flux 0.18 0.70 -56 1705 3.83E+18 2.59E+18 1.19E+18 1079 771 65.5 65.5 1174 86,6
Intermediate to LS Circ. Weld (100%) SA-1484 72442 Linde 80 Flux 0.26 0.60 -30 180.0 3.55E+19 2.40E+19 1.JOE+19 222.5 184.9 60.8 60.8 __[253.3) 215.7]

[ ] - Controlling values of the adjusted reference temperatures.
* - Determined from surveillance data.
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Table 11. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel

Beltline Materials with Uprate, with hafnium rods, through 53 EFPY (Case 1)

53 EFPY Fluence, n/cm?
Matetial | Tnner Wetted | %T Location | %T Location
Beltline Materials Unit Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) 1 122P237 2.84E+18 1.92E+18 $.81B+17
Internediate Shell (IS) 1 A9811-1 4.86E+19 3.20E+19 1.51E+19
Lower Shell (LS) 1 C1423-1 3.70E+19 2.51E+19 1.15E+19
NB to I8 Circ, Weld (100%) 1 SA-1426 2.84E+18 1.92E+18 $.81E+17
1S Long. Weld (1D 27%) 1 SA-812 3.10E+19 2.10B+19 N/A

IS Long. Weld (OD 73%) 1 SA-775 3.10E+19 N/A 9.62E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 3.71E+19 2.51E+19 1.158+19
LS Long, Weld (100%) 1 SA-847 2.60E+10 1.76E+19 807E+IS
Nozzle Belt Forging (NB) 2 123V352 4.12E+18 2.79E6+18 1.28E+18
Intermediate Shell Forging (IS) 2 123V500 4.66E+19 3.16E+19 1.44E+19
Lower Shell Forging (LS) 2 123W195 4.158+19 2.81E+15 1.29E+19
NB to IS Circ. Weld (100%) 2 21935 4.12E+18 2.79E+18 1,28E+18
Intermediate to LS Circ. Weld (100%) 2 SA-1484 3.75E+19 2.54E+19 1.16E+19

Table 12. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials with Uprate, with hafnium rods, through 43 EFPY (Case 2)

43 EFPY Fluence, n/cm®

. Material | Tnner Wetted | 4T Location | %T Location
Beltline Materials Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) 1 122P237 2.38E+18 1.61E+18 7.39E+17
Intermediate Shell (IS) 1 A9811-1 3.95E+19 2.67E+19 1.23E+19
Lower Sheli (LS) . 1 C1423-1 3.11E+19 211E+19 9.65E+18
NB 1018 Cire. Weld (100%) 1 SA-1426 2.38E+18 1.61E+18 7.39E+17
IS Long. Weld (ID 27%) 1 SA-812 2.52E+19 1.71E+19 N/A

IS Long. Weld (OD 73%) 1 SA-775 2.52E+19 N/A 7.82E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 3.10E+19 2.10E+19 9.62E+18
LS Long. Weld (100%) 1 SA-847 2.15E+19 1.46E+19 6.67E+18
Nozzle Belt Forging (NB) 2 123V352 342E+18 2.32E+18 1.06E+18
Intesmediate Shell Forging (IS) 2 123V300 3.81E+19 2.58E+19 i.18E+19
Lower Shell Forging (LS) 2 123W195 345E+19 3346419 1.07E+19
NB to IS Circ. Weld (100%) 2 21935 342E+18 2.32E+18 1.06E+18
Intermediate to LS Cire. Weld (100%) 2 SA-1484 3.14E+19 2.13E+19 9.75E+18

Page 20 of 51



H

AREVA

NON-PROPRIETARY

32-9019240-000

Table 13. Fluence (E>i.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials without Uprate, with hafoium rods, through 53 EFPY (Case 3)

53 EFPY Fluence, n/cm?
Material | Inner Wetted | %4T Location | %T Location
Beltline Materials Unit Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) 1 122P237 2.75E+18 1.86E+18 8.54E+17
Intermediate Shell (IS) 1 A9811-1 4.69E+19 3.18E+19 146E+19
Lower Shell (LS) 1 C1423-1 3.59E+19 2.43E+19 1.11E+19
NB to IS Circ. Weld (100%) 1 SA-1426 2.75E+18 1.86E+18 8.54E+17
IS Long. Weld (ID 27%) 1 SA-812 2.99E+19 2.02E+19 N/A

IS Long. Weld (OD 73%) 1 SA-775 2.99E+19 N/A 9.28E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 3.59E+19 243E+19 1.11E+19
LS Long. Weld (100%) 1 SA-847 2.51E+19 . 1.70E+19 7.79E+18
Nozzle Belt Forging (NB) 2 123V352 3.99E+18 2.70E+18 1.24E+18
Intermediate Shell Forging (IS) 2 123V500 4,49E+19 3.04E+19 1.39E+19
Lower Shell Forging (LS) 2 123W195 4.02E+19 2.72E+19 1.25E+19
NB to IS Circ. Weld (100%) 2 21935 3.99E+18 2.70E+18 1.24E+18
Intermediate to LS Circ. Weld (100%) 2 SA-1484 3.64E+19 2.46E+19 1.13E+19

Table 14. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials without Uprate, with hafnium rods, through 43 EFPY (Case 4)

43 EFPY Fluence, n/cm?
Material | Inner Wetted | 4T Location | %T Location
Beltline Materials Unit Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) 1 122P237 2.33E+18 1.58E+18 7.23E+17
[ntermediate Shell (IS) 1 A9811-1 3.85E+19 2.61E+19 1.20E+19
Lower Shell (LS) 1 C1423-1 3.05E+19 2.07E+19 947E+18
NB to IS Circ. Weld (100%) 1 SA-1426 2.33E+18 1.58E+18 7.23E+17
IS Long. Weld (ID 27%) 1 SA-812 2.46E+19 1.67E+19 N/A

IS Long. Weld (OD 73%) 1 SA-775 2.46E+19 N/A 7.64E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 3.03E+19 2.05E+19 9 40E+18
LS Long, Weld (100%) 1 SA-847 2.10E+19 1.42E+19 6.52E+18
Nozzle Belt Forging (NB) 2 123V352 3.34E+18 2.26E+18 1.04E+18
Intermediate Shell Forging (IS) 2 123V500 3.71E+19 2.51E+19 1.15E+19
Lower Shell Forging (LS) 2 123W195 3.37E+19 2.28E+19 1.05E+19
NB to IS Circ. Weld (100%) 2 21935 3.34E+18 2.26E+18 1.04E+18
Intermediate to LS Circ. Weld (100%) 2 SA-1484 3.08E+19 2.09E+19 9.56E+18
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Table 15. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials with Uprate, with hafoium rod removal October 2008 (Unit 1)
and April 2008 (Unit 2), through 53 EFPY (Case 5)

53 EFPY Fluence, n/cm?
: Material { Inner Wetted | T Location | %4T Location
Beltline Materials Unit | | Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) . i 1229237 3.58E+18 242E+18 _L11B+18
Intermediate Shell (IS) 1| AGBil- 1.00E+19 3376419 1.52E+19
Lower Shell (LS) 1 C1423-1 4.55E+19 3.08E+19 1L.41E+19
NB t0 18 Cire. Weld {100%) 1| SA-1426 3.58E+18 2.A26+18 L1iE+H8
1S Long, Weid (1D 27%) 1 SA12 3.19E¢19 2.166+19 NIA

1S Long, Weld (OD 73%) 1_ | SA775 3.19E+19 NIA 9.00E+18
Intermediate to LS Circ, Weld (100%) 1 [ SA-1i0l 4436419 3.00E+19 1386419
LS5 Long. Weld (100%) 1 SA-847 3.05E+19 2.07E+19 947E+18
Nozzle Beit Forging (NB) 3 123V353 $04B+18 341EF18 1565418
Tntermediate Shell Forging (1S) 2 1 123Vs00 5.058419 34210 1.576+19
Lower Shell Forging (LS) 2 123W195 £.90E+19 3.335+19 1525410
NB to 18 Cire, Weld (100%) 3 | 21935 5.04E+18 3AIEF18 1.56E+18
Tatermediate 1o LS Cire, Weld (100%) 2 | SA-14%4 463E+19 3.15E+19 144E+19

Table 16. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials with Uprate, with hafnium rod removal October 2008 (Unit 1)
and April 2008 (Unit 2), through 43 EFPY (Case 6)

43 EFPY Fluence, n/om®
‘ Material | Inner Wetted | %T Location | %T Location
Beltline Materials Unit Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) 1 122p237 2.80E+18 1.90E+18 8.69E+17
Intermediate Shell (IS) 1 A9811-1 3.97E+19 2.69E+19 1.23E+19
Lower Shell (LS) 1 C1423-1 3.59E+19 2A3E+19 1.11E+19
NB to IS Cire. Weld (100%) 1 SA-1426 2.80E+18 1.90E+18 8.69E+17
IS Long. Weld (ID 27%) 1 SA-812 2.57E+19 1.74E+19 N/A

1S Long. Weld (OD 73%) 1 SA-775 2.57E+19 N/A 7.98E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 351E+19 2.38E+19 1.09E+19
LS Long. Weld (100%) i SA-847 2 42E+19 1.64E+19 7.51E+18
Nozzle Belt Forging (NB) 2 123V352 3.95E+18 2.67E+18 1.23E+18
Intermodiate Shell Forging (iS) 2 123V500 4.04E+19 2.74E+19 1,25E+19
Lower Shell Forging (LS) 2 123W195 3.88E+19 2.63E+19 1.20E+19
NB to IS Circ. Weld (100%) . 2 21935 3.95E+18 2.67E+18 1.23E+18
Intermediata to LS Cire. Weld {100%) 2 SA-1484 3.67TE+19 2.49E+19 1.14E+19
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Table 17. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials without Uprate, with hafnium rod removal October 2008 (Unit 1)
and April 2008 (Unit 2), through 53 EFPY (Case 7)

53 EFPY Fluence, n/cm”
Material | Inner Wetted | YT Location | %T Location
Beltline Materials Unit Ident. Surface (x=1.625) (x=4.875)
ﬁ—-‘ﬁ———-——é——ﬁ|

Nozzle Belt Forging (NB) 1 122P237 3.43E+18 2.32E+18 1.07E+18
Intermediate Shell (1S) 1 A9811-1 4.72E+19 3.20E+19 1.47E+19
Lower Shell (LS) 1 C1423-1 4 36E+19 2.95E+19 1.35E+19
NB to IS Circ. Weld (100%) 1 SA-1426 3.43E+18 2.32E+18 1.07E+18
IS Long. Weld (ID 27%) 1 SA-812 3.07E+19 2.08E+19 N/A

IS Long. Weld (OD 73%) 1 SA-775 3.07E+19 N/A 9.53E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 425E+19 2.88E+19 1.32E+19
LS Long. Weld (100%) 1 SA-847 2.93E+19 1.98E+19 9.09E+18
Nozzle Belt Forging (NB) 2 123V352 4.83E+18 327E+18 1.50E+18
Intermediate Shell Forging (IS) 2 123V500 4.85E+19 3.28E+19 [.51E+19
Lower Shell Forging (LS) 2 123W195 4.71E+19 3.19E+19 1.46E+19
NB to IS Circ. Weld (100%) 2 21935 4.83E+18 3.27E+18 1.50E+18
Intermediate to LS Circ. Weld (100%) 2 SA-1484 4.46E+19 3.02E+19 1.38E+19

Table 18. Fluence (E>1.0 MeV) Values for the Point Beach Unit 1 and Unit 2 Vessel
Beltline Materials without Uprate, with hafnium rod removal October 2008 (Unit 1)
and April 2008 (Unit 2), through 43 EFPY (Case 8)

43 EFPY Fluence, n/cm?
Material | Inner Wetted | T Location | %T Location
Beltline Materials Unit Ident. Surface (x=1.625) (x=4.875)

Nozzle Belt Forging (NB) 1| 1220237 2.72E+ 18 L.84E+18 R 44517
Intermediate Shell (IS) 1 A9811-1 3.87E+19 2.62E+19 1.20E+19
Lower Shell (LS) 1 Cl1423-1 3.49E+19 2.36E+19 1.08E+19
NB to IS Circ. Weld (100%) 1 SA-1426 2.72E+18 1.84E+18 8.44E+17
1S Long. Weld (ID 27%) 1 SA-812 2.50E+19 1.69E+19 N/A
IS Long. Weld (OD 73%) 1 SA-775 2.50E+19 N/A 7.76E+18
Intermediate to LS Circ. Weld (100%) 1 SA-1101 3.41E+19 2.31E+19 1.06E+19

"~ LS Long. Weld (100%) I SA-847 2.34E+19 1.58E+19 7.26E+18
Nozzle Belt Forging (NB) 2 123V352 3.83E+18 2.59E+18 1.19E+18
Intermediate Shell Forging (I1S) 2 123V500 3.92E+19 2.65E+19 1.22E+19
Lower Shell Forging (LS) 2 123W195 3.77E+19 2.55E+19 1.17E+19
NB to IS Circ. Weld (100%) 2 21935 3.83E+18 2.59E+18 1.19E+18
Intermediate to LS Circ. Weld (100%) 2 SA-1484 3.55E+19 2 40E+19 1.10E+19
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5.0 Adjusted Reference Temperature Where No Surveillance Data Is
Available

The following information is required for determination of the ART in accordance with
Regulatory Guide 1.99, Revision 2.

5.1 Initial RTnpr

The initial RTnpr is the reference temperature for the reactor vessel beltline material in
the unirradiated condition, evaluated in accordance w1th Paragraph NB-2331 of Section
11l of the ASME Boiler and Pressure Vessel Code™! or Code Case N-629.P! Table 19
lists the initial RTypt values for the Point Beach Unit 1 and Unit 2 reactor vessel beltline

materials.”!

Table 19. Imtlal RTnpt Values for the Point Beach Unit 1 and Unit 2 Reactor Vessel

Beltline Materials
Mater1a1 Initial RTnpt
Beltline Materials Unit Ident. (°F) Reference
Nozzle Belt Forging (NB) 1 . 122P237 50 6
Intermediate Shell (IS) 1 A9811-1 1 6
Lower Shell (LS) 1 C1423-1 1 6
NB to IS Circ. Weld (100%) 1 SA-1426 -47.6 5
IS Long. Weld (ID 27%) 1 SA-812 -47.6 5
IS Long. Weld (OD 73%) 1 SA-775 476 5
Intermediate to LS Circ. Weld (100%) 1 SA-1101 -47.4 5
LS Long, Weld (100%) i SA-847 -47.6 5
Nozzle Belt Forging (NB) 2 123V352 40 6
Intermediate Shell Forging (IS) 2 123V500 40 6
Lower Shell Forging (LS) 2 123W195 40 6
NB to IS Circ. Weld (100%) 2 21935 -56 6
Intermediate to LS Circ. Weld (100%) 2 SA-1484 -30 5

52  ARTwpr

ARTypr is the mean value of the adjustment in reference temperature caused by
irradiation and is calculated as follows:

ART \y :(CF)*(ff)

()

where CF = Chemistry Factor
ff = fluence factor
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5.2.1 Chemistry Factor

The chemistry factor (CF) is determined from the copper and nickel content for each
reactor vessel beltline region material. Using the copper and nickel contents for the Point
Beach Unit 1 and Unit 2 reactor vessel beltline materials,m the CF is determined from
Table 1 (for weld metals) and Table 2 (for base metals) in Regulatory Guide 1.99,
Revision 2. Linear interpolation is permitted. When determining the CF, the “weight
percent copper” and “weight percent nickel” are best estimate values for the material,
which will normally be the mean of the measured values for the material. If RTnpr
values from BAW-2308 are used, the CF cannot be less than 167.0.

Using Tables 1 and 2 in Regulatory Guide 1.99, Revision 2, the CF values for the Point
Beach Unit 1 and Unit 2 reactor vessel beltline materials are listed in Table 20.

Table 20. Regulatory Guide 1.99, Revision 2 Chemistry Factors for the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials

Material Cu Ni Chemistry

Beltline Materials Unit Ident. wt%l® | wit%! Factor
Nozzle Belt Forging (NB) 1 122P237 0.11 0.82 77.0
Intermediate Shell (IS) 1 A9811-1 0,20 0.06 79.3*
Lower Shell (LS) 1 C1423-1 0.12 0.07 35.8%
NB to IS Circ. Weld (100%) 1 SA-1426 0.19 0.57 167.0
IS Long, Weld (ID 27%) 1 SA-812 0.17 0.52 167.0
IS Long. Weld (OD 73%) 1 SA-775 . 0.17 0.64 167.0
Intermediate to LS Circ. Weld (100%) 1 SA-1101 0.23 0.59 167.6
LS Long. Weld (100%) 1 SA-847 0.23 0.52 167.0
Nozzle Belt Forging (NB) 2 123V352 0.11 0.73 76.0
Intermediate Shell Forging (IS) 2 123V500 0.09 0.70 58.0.
Lower Shell Forging (LS) 2 123W195 0.05 0.72 42 .8*
NB to IS Circ. Weld (100%) 2 21935 0.18 0.70 170.5 -
Intermediate to LS Circ, Weld (100%) 2 SA-1484 0.26 0.60 180.0

* . determined from surveillance data, see Section 6.0

5.2.2 Fluence Factor

In accordance with Regulatory Guide 1.99, Revision 2, the fluence factor (ff) is
determined as follows:

= f(0.28-0.10!0gf) 3)

Tablse 21 — 28 lists the fluence factors for the YT and %T locations of the Point Beach
Unit 1 and Unit 2 reactor vessel beltline materials.
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Table 21. Fluence Factors for the 4T and %4T Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rods,

through 53 EFPY (Case 1)
VT Location %T Location
Fluence, Fluence,

Material | n/em® | Fluence | n/om? | Fluence

Beltline Material Unit Ident. x10* Factor (x10") Factor
Nozzle Belt Forging (NB) 1 | 122P237 | 192B+8 0.560 8. 81E+17 0.392
Intermediate Shell (IS) 1 | A9811-1 | 329EH19 1312 1.51EH9 1.114
Lower Shell (1.S) 1 C1423-1 | 2S5IE+19 1.247 1.15E+19 1.039
NB to IS Circ. Weld (100%) 1 SA-1426 | 192E+18 0.560 8.81E+17 0.392
IS Long, Weld (ID 27%) 1 SA-812 2.10E+19 1202 N/A N/A
IS Long, Weld (OD 73%) 1 SA-T75 WA N/A 9.625+18 0.989
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 251E+19 1247 1.15E+19 1.039
LS Long, Weld (100%) 1 SA-847 1.76E+19 1.155 8.07E+18 0.940
Nozzle Belt Forging (NB) 2 123V352 | 2.79E+18 0.652 1.28E+18 0.468
Intermediate Shell Forging (IS) 2 123V500 | 3.16E+19 1303 145E+19 1.102
Lower Shell Forging (1.S) 2 123W195 | 2.BIE+19 1275 1.29E+19 1.070
NB to IS Circ. Weld (100%) 2 21935 2/19E+18 0.652 1.28E+18 0.468
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 254E+19 1250 1 16E+19 1.042

Table 22. Fluence Factors for the YT and % T Lecations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rods,

through 43 EFPY (Case 2)
YT Location %T Location
Fluence, Fluence,

: Material | n/om* | Fluence | nfem® | Fluence

Beltline Material Unit [dent. (x10'% Factor (x10") .| Factor
Nozzle Belt Forging (NB) 1 122P237 | L6IE+18 0.519 7.398+17 0.359
Intermediate Shell (IS) 1 A9811-1 2.67E+19 1.263 1.23E+19 1.057
Lower Shell (1.S) 1 C1423-1 2.11E+19 1.203 9.65E+18 0.9%0
NB to IS Circ. Weld (100%) 1 SA-1426 | L61E+18 0.519 739E+17 0.359
18 Long. Weld (ID 27%) 1 |sA-812 171E+19 1147 | NA N/A
18 Long. Weld (OD 73%) 1 SA-775 NA N/A 7.82E+18 0.931
Intermediate to 1S Cire. Weld {100%) 1 SA-1101 | 210B+19 1.202 9.62E+18 0.989
LS Long. Weld (100%) 1 SA-847 146E+19 1.104 6.6TE+HIS 0.887
Nozzle Belt Forging (NB) 2 123V352 | 2328418 0.605 1.06E+18 0.429
Intermediate Shell Forging (IS) 2 123V500 | 2.58E+19 1.254 1.I8E+19 1.047
Lower Shell Forging (L.S) 2 123W195 | 234E+19 1.229 1.07E+19 1.019
NB 1o IS Cire. Weld (100%) 2 21935 2.32E+18 0.605 1.06E+18 0.429
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 2.13E+19 1.205 9.75E+18 0.993
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Table 23. Fluence Factors for the AT and %T Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rods,

through 53 EFPY (Case 3)
YT Location %T Location
Fluence, Fluence,

Material | n/cm® | Fluence | n/em® Fluence

Beltline Material Unit | Ident. (x10") | Factor | (x10") Factor
Nozzle Belt Forging (NB) 1 122P237 | 1.86E+18 0.552 8 54E+17 0.386
Intermediate Shell (IS) 1 A9811-1 3.18E+19 1304 1 46E+19 1.104
Lower Shell (LS) 1 C1423-1 2 43E+19 1.239 L1IE+I9 1.030
NB to IS Circ. Weld (100%) 1 SA-1426 | 1.86E+18 0.552 8.54E+17 0.386
IS Long. Weld (ID 27%) 1 SA-812 2.02E+19 1.192 N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 N/A N/A 9.28E+18 0.979
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 243E+19 1.239 L.11E+19 1.030
LS Long. Weld (100%) 1 SA-847 1.70E+19 1.146 7.79E+18 0.930
Nozzle Belt Forging (NB) 2 123V352 | 2.70E+18 0.643 1.24E+18 | 046l
Intermediate Shell Forging (IS) 2 123V500 | 3.04E+19 1.294 1.394E+19 1.092
Lower Shell Forging (LS) 2 123W195 | 2.72E+19 1.267 1.25E+19 1.062
NB to IS Circ. Weld (100%) 2 21935 2.70E+18 0.643 1.24E+18 0.461
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 2.46E+19 1243 1.13E+19 1034

Table 24. Fluence Factors for the T and %T Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rods,

through 43 EFPY (Case 4)
YT Location %T Location
Fluence, Fluence,
Material n/em® | Fluence n/em? Fluence
Beltline Material Unit Ident. (x10") | Factor (x10") Factor

Nozzle Belt Forging (NB) 1 122p237 1.58E+18 0.514 7.23E+17 0.355
Intermediate Shell (IS) 1 A9811-1 | 261E+19 1257 1.20E+19 1.050
Lower Shell (LS) 1 C1423-1 | 2.07E+19 1.197 9.47E+18 0.985
NB to IS Circ. Weld (100%) 1 SA-1426 1.58E+18 0.514 7.23E+17 0.355
IS Long. Weld (ID 27%) 1 SA-812 1.67E+19 1141 N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 N/A N/A 7 64E+18 0.924
Intermediate to LS Circ, Weld (100%) 1 SA-1101 | 2.05E+19 1.196 9.40E+18 0.983
LS Long. Weld (100%) 1 SA-847 1.42E+19 1.098 6.52E+18 0.880
Nozzle Belt Forging (NB) 2 123V352 | 2.26E+18 0.599 1.04E+18 0424
Intermediate Shell Forging (IS) 2 123V500 | 2.51E+19 1.247 I.15E+19 1.039
Lower Shell Forging (LS) 2 123W195 | 2.28E+19 1223 1.05E+19 1013
NB to IS Circ. Weld (100%) 2 21935 226E+18 0.599 1.04E+18 0.424
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 2.09E+19 1.200 9.56E+18 0.987
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Table 25. Fluence Factors for the % T and % T Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 5)

YT Location %T Location
Fluence, Fluence,

Material | nfem® | Fluence | wn/cm® | Fluence

Beltline Material Ident. (x10”) | Factor (x10"%) Factor
Nozzle Belt Forging (NB) 1 122P237 | 242B+18 0.616 LIEHS | 0438
Intermediate Shell (IS) 1 A9811-1 | 3.32B+19 1314 1.52E+19 1116
Lower Shell (1.S) 1 C1423-1 3.08E+19 1297 LAIE+19 1.096
NB to IS Cire. Weld (100%) 1 SA-1426 | 242B+i8 0.616 L1IE+18 0438
IS Long. Weld (ID 27%) 1 SA-812 2.16E+19 1209 NA N/A
IS Long. Weld (OD 73%) 1 SA-775 WA N/A 9.90E+18 0.997
Intermediate to 1S Circ. Weld (100%) 1 SA-1101 | 3.00E+19 1291 1.38E+19 1.088
LS Long. Weld (100%) 1 SA-847 2.07E+19 1197 9.47E+18 0.985
Nozzle Belt Forging (NB) 2 123V352 | 3418418 0.704 1.56E+18 0.512
Intermediate Shell Forging (IS) 2 123V500 | 3.42B+19 1321 L57E+19 1.124
Lower Shell Forging (LS) 2 [ 123W195 | 3.32E+19 1314 1.52E+19 1.116
NB to IS Circ, Weld (100%) . 2 21935 3AIE+IE 0.704 1.56E+18 0.512
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 315E+19 1302 1445+19 1302

Table 26. Fluence Factors for the 4T and 4T Locations of the Point Beach Unit 1

and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 6)

YT Location %T Location
Fluence, Fluence,
Material | n/em® | Fluence nfom’® Fluence
Beltline Material Ident. (x10%) Factor (x10"%) Factor
Nozzle Belt Forging (NB) 1 122P237 1.90E+18 8.69E+17
Intermediate Shell (I8) 1 A9811-1 | 2.69EH9 1.264 123E+19 1.058
Lower Shell (LS) 1 C1423-1 | 243E+19 1239 111E+19 1.030
NB to IS Circ. Weld (100%) i SA-1426 | 190E+18 0.557 8.69E+17 0.389
IS Long, Weld (ID 27%) 1 SA-812 1.74E+19 1152 N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 | MA N/A 7.98E+18 0.937
Intermediate to LS Cire. Weld (100%) 1 SA-1101 *| 238E+I9 1233 109E+19 1.624
LS Long. Weld (100%) 1 SA-847 1.64E+19 1136 7.51E+18 0.920
Nozzle Belt Forging (NB) 2 123V352 | 267E+18 0.641 1.23E+18 0.459
Intermediate Shell Forging (IS) 2 123V500 | 2.74E+I9 1268 1.25E+19 1.063
Lower Shell Forging (LS) 2 123W195 | 2.63E+19 1259 | 1.20E+19 1.052
NB to IS Cire. Weld (100%) 2 21935 2.67E+18 0.641 1.23E+18 0.439
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 249E+19 1.245 1.14E+19 1.036
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Table 27. Fluence Factors for the 4T and %T Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 7)

YT Location %T Location
Fluence, Fluence,

Material | p/em® | Fluence | n/om? | Fluence

Beltline Material Unit Ident. x1 019) Factor (x1 ot Factor
Nozzle Belt Forging (NB) 1 122P237 | 2.32B+8 0.606 1.07E+18 0.430
Intermediate Shell (IS) 1 A9811-1 | 3.90E+i9 1.306 1.47E+19 1.106
Lower Shell (L.S) 1 C1423-1 | 295B+19 1.287 1.35E+19 1.084
NB t0 I8 Circ. Weld (100%) 1 SA-1426 | 237ZE+18 0.606 | 1O7E+I8 0430
IS Long. Weld (ID 27%) 1 | SA-812 2.08E+19 1.199 N/A N/A
IS Long, Weld (QD 73%) 1 SA-775 N/A N/A 9.53E+18 0.986
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 288E+9 1.281 1.32E+19 1.077
LS Long. Weld (100%) 1 SA-847 1.98E+19 1.187 9.09E+18 0.973
Nozzle Belt Forging (NB) 2 123V352 | 3276+8 0.693 1.50E+18 0.503
Intermediate Shell Forging (IS) 2 123VS00 | 3.28E+19 1312 1.SIE+19 1.113
Lower Shell Forging (LS) 2 [23W195 | 3.19B+19 1.305 L46E+19 1.105
NB to IS Circ. Weld (100%) 2 21935 3.27E+18 0.693 1.50E+18 0.503
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 3.02E+19 1292 1 38E+19 1.090

Table 28. Fluence Factors for the 4T and %T Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case §)

V4T Location %T Location
Fluence, Fluence,

Material | n/om® | Fluence n/em? Fluence

Beliline Material Unit Ident. (x10") Factor (x10"%) Factor
Nozzle Belt Forging (NB) 1 122p237 1.84E+18 0.550 844E+17 0384
Intermediate Shell (IS) 1 A9811-1 2.62E+19 1258 120E+19 1,051
Lower Shell (LS) 1 C1423-1 2.36E+19 1.232 1.08E+19 1.022
NB to IS Circ. Weld (100%) 1 SA-1426 | 1348418 0.550 8.44E+17 0.384
IS Long, Weld (ID 27%) 1 SA-812 1.69E+19 1.145 N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 NA N/A 776E+18 0.929
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 231E+19 1226 LOGE+19 1.016
LS Long. Weld (100%) 1 SA-847 1.58E+19 1127 726E+18 0910
Nozzle Belt Forging (NB) 2 123V352 | 2.59E+18 0.633 1.19E+18 0452
Intermediate Shell Forging (1S) 2 123V500 | 2.65E+19 1.261 1.22E+19 1.055
Lower Shell Forging (LS) 2 123W195 | 2.55E+19 1251 1LITE+19 1.044
NB to IS Circ. Weld (100%) 2 21935 2 59E+18 0.633 1.I9E+18 0.452
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 240E+19 1.236 1.10E+19 1.027
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5.2.3 ARTypt Calculation

The ARTwpr values for the Point Beach Unit 1 and Unit 2 reactor vessel beltline materials
at the ¥4T and %T wall locations are calculated by multiplying the chemistry factors and
fluence factors. The ARTypr values for the Point Beach Unit 1 and Unit 2 reactor vessel
beltline materials are presented in Tables 29 — 36.

Table 29. ARTnpt Values for the YT and 4T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials with Uprate, with hafnium rods, through 53

EFPY (Case 1)
Material V4T Location %T Location
Beltline Materials Unit | Ident. | cF ff | ARTwpr | CF ff | ARTyor
Nozzle Belt Forging (NB) 1 | 1229237 [ 77.0 | 0560 | 43.1 | 77.0 | 0392 | 302
Intermediate Shell (IS) 1 A9811-1 79.3*% | 1.312 104.0 79.3*% ) 1.114 88.3
Lower Shell (LS) 1 C1423-1 35.8*% | 1.247 44.6 35.8% | 1.039 37.2
NB to IS Circ. Weld (100%) 1 SA-1426 | 167.0 | 0.560 93.5 167.0 | 0.392 65.5
IS Long. Weld (ID 27%) 1 SA-812 167.0 1 1.202 200.7 167.0 | N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 167.0 | N/A N/A 167.0 | 0.989 165.2
Intermediate to LS Circ. Weld (100%) 1 SA-1101 167.6 | 1.247 209.1 167.6 | 1.039 1741
LS Long. Weld (100%) 1 SA-847 167.0 | 1.155 192.9 167.0 | 0.940 157.0
Nozzle Belt Forging (NB) 2 | 123V352 | 760 | 0.652 | 49.6 | 76.0 | 0.468 35.6
Intermediate Shell Forging (IS) 2 123V500 | 58.0 | 1.303 75.6 58.0 | 1.102 63.9
Lower Shell Forging (L.S) 2 123W195 | 42.8* | 1.275 54,6 42.8* | 1.070 45.8
NB to IS Circ. Weld (100%) 2 21935 170.5 | 0.652 111.2 170.5 | 0.468 79.8
Intermediate to LS Circ. Weld (100%) 2 SA-1484 180.0 | 1250 | 225.0 180.0 | 1.042 187.6
* . determined from surveillance data
Table 30. ARTxnpr Values for the 4T and 34T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials with Uprate, with hafnium rods, through 43
' EFPY (Case 2)
Material YT Location %T Location
_ Beltline Materials Unit | Ident. CF ff | ARTnpr | CF ff ARTypr
Nozzle Belt Forging (NB) 1 122P237 77.0 | 0.519 40.0 77.0 | 0.359 27.6
Intermediate Shell (IS) 1 A9811-1 793% | 1.263 100.2 79.3% { 1.057 83.8
Lower Shell (LS) 1 C1423-1 35.8% | 1.203 43.1 35.8*% | 0.990 354
NB to IS Circ. Weld (100%) 1 SA-1426 ) 167.0 | 0.519 86.7 167.0 | 0.359 60.0
IS Long. Weld (ID 27%) 1 SA-812 167.0 | 1.147 191.6 167.0 [ N/A N/A
1S Long. Weld (OD 73%) 1 SA-775 167.0 | N/A N/A 167.0 | 0.931 155.5
Intermediate to LS Circ. Weld (100%) 1 SA-1101 167.6 | 1.202 201.5 167.6 | 0.989 165.8
LS Long, Weld (100%) ’ 1 SA-847 167.0 | 1.104 184.4 167.0 | 0.887 148.1
Nozzle Belt Forging (NB) 2 123V352 76.0 | 0.605 46.0 76.0 { 0.429 32.6
Intermediate Shell Forging (IS) 2 123V3500 58.0 | 1.254 72.7 58.0 | 1.047 60.7
Lower Shell Forging (LS) 2 123W195 | 42.8* | 1.229 52.6 42.8% | 1.019 43.6
NB to IS Circ. Weld (100%) 2 21935 170.5 | 0.605 103.2 170.5 | 0.429 73.1
Intermediate to LS Circ. Weld (100%) 2 | SA-1484 | 180.0 | 1.205 | 2169 | 1800 0993 | 1787 |

* _ determined from surveillance data
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Table 31. ARTxpr Values for the 4T and 3%4T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials without Uprate, with hafnium rods, through 53

EFPY (Case 3) :
Material YT Location %T Location
Beltline Materials Unit | Ident. | CF ff | ARTwp; | CF ff | ARTwor
Nozzle Belt Forging (NB) 1 122P237 77.0 | 0.552 42.5 77.0 | 0.386 29.7
Intermediate Shell (IS) 1 A9811-1 | 79.3* | 1.304 103.4 79.3*% | 1.104 87.6
Lower Shell (LS) 1 Cl1423-1 35.8*% | 1.239 44 4 35.8*% | 1.030 36.9
NB to IS Circ. Weld (100%) 1 SA-1426 | 167.0 | 0.552 92.2 167.0 | 0.386 64.5
IS Long. Weld (ID 27%) 1 SA-812 167.0 | 1.192 199.1 167.0 | N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 167.0 [ N/A N/A 167.0 | 0.979 163.5
Intermediate to LS Circ. Weld (100%) 1 SA-1101 167.6 | 1.239 207.7 167.6 | 1.030 172.6
LS Long, Weld (100%) 1 SA-847 167.0 | 1.146 191.4 167.0 | 0.930 155.3 ;
Nozzle Belt Forging (NB) 2 |123V352 | 760 | 0.643 | 489 | 76.0 | 0.461 35.0 -
Intermediate Shell Forging (IS) 2 123V500 | 58.0 | 1.294 75.1 58.0 | 1.092 63.3
Lower Shell Forging (LS) 2 123W195 | 42.8*% | 1.267 54.2 42.8*% | 1.062 45.5
NB to IS Circ. Weld (100%) 2 21935 170.5 | 0.643 109.6 170.5 | 0.461 78.6
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 180.0 | 1.243 223.7 180.0 | 1.034 186.1

* . determined from surveillance data

Table 32. ARTnpr Values for the %T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials without Uprate, with hafnium rods, through 43

EFPY (Case 4)
Material YT Location %T Location
Beltline Materials Unit | Ident. | CF | ff | ARTwp: | CF | ff | ARTyy
Nozzle Belt Forging (NB) 1 122P237 | 77.0 | 0.514 39.6 77.0 | 0.355 27.3
Intermediate Shell (IS) 1 A9811-1 | 79.3* | 1.257 99.7 79.3* | 1.050 83.3
Lower Shell (LS) 1 C1423-1 [ 35.8* | 1.197 429 35.8% | 0.985 35.3 |
NB to IS Circ. Weld (100%) 1 SA-1426 | 167.0 | 0.514 85.8 167.0°} 0.355 59.3 '
1S Long. Weld (ID 27%) 1 SA-812 167.0 | 1.141 190.6 | 167.0 | N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 167.0 | N/A N/A 167.0 | 0.924 154.3
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 167.6 | 1.196 | 2004 [ 167.6 | 0.983 164.8
LS Long, Weld (100%) 1 SA-847 167.0 | 1.098 183.4 | 167.0 | 0.880 147.0
Nozzle Belt Forging (NB) 2 123V352 | 76.0 | 0.599 45.5 76.0 | 0424 32.2
Intermediate Shell Forging (IS) 2 123V500 | 58.0 | 1.247 72.3 58.0 | 1.039 60.3
Lower Shell Forging (LS) 2 123W195 | 42.8*% | 1.223 52.3 42.8*% | 1.013 434
NB to IS Circ. Weld (100%) 2 21935 170.5 | 0.599 | 102.1 | 170.5 | 0.424 72.3
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 180.0 | 1.200 | 216.0 | 180.0 | 0.987 177.7

* . determined from surveillance data
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Table 33, ARTnpr Values for the 4T and 24T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials with Uprate, with hafninm rod removal
October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 5)

Material YT Location YT Location
Beltline Materials Unit | Ident. | cF | #f | ARTypy | CF ffl | ARTypp
Nozzle Belt Forging (NB) 1 122P237 | 77.0 | 0616 | 474 77.0 | 0438 33.7
Intermediate Shell (IS) 1 A9811-1 179.3* | 1.313 | 104.1 1793%| L1116 88.5
Lower Shell (LS) 1 C1423-1 [358* | 1297 | 464 |[358* | 1.096 | 392
NB to IS Circ. Weld (100%) 1 SA-1426 | 167.0 | 0.616 102.9 167.0 | 0438 73.2
IS Long. Weld (ID 27%) i SA-812 167.0 | 1.209 | 2019 | 1670 NA N/A
IS Long. Weld (OD 73%) i SA-775 167.0 | N/A N/A 1 167.0 ] 0997 166.5
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 167.6 | 1.291 | 2164 | 167.6 | 1.088 182.3
LS Long. Weld (100%) i SA-847 167.0 | 1.197 | 199.9 | 167.0 | 0.985 164.5
Nozzle Belt Forging (NB) 2 123V352 | 76.0 | 0.704 53.5 76.0 | 0.512 38.9
Intermediate Shell Forging (IS) 2 123V500 | 58.0 | 1321 76.6 58.0 | 1124 652
Lower Shell Forging (LS) 2 123W195 | 42.8* | 1314 562 142.8*% | 1.116 47.8
NB 1o I8 Circ. Weld (100%) 2 21935 17051 0704 | 1200 | 170.5 | 0.512 87.3
Intermediate to LS Circ, Weld (100%) 2 SA-1484 | 180.0 1 1.302 | 2344 | 180.0( 1.102 198.4

* - determined from surveillance data

Table 34. ARTxpr Values for the %4T and 4T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials with Uprate, with hafnium rod removal
October 2008 (Unit 1) and April 2008 (Unit 2), threough 43 EFPY (Case 6)

Material YT Location %T Location
Beltline Materials Ident.
Nozzle Belt Forging (NB) i 122P237 77.0 | 0.557 42.9 77.0 | 0.389 30.0
Intermediate Shell (IS) 1 AS811-1 793* 1 1.264 100.2 79.3*% | 1.058 83.9
Lower Shell (LS) 1 C1423-1 358*% | 1.239 444 [ 358* | 1.030 36.9
NB 10 I8 Circ. Weld (100%) 1 SA-1426 | 167.0 | 0.557 93.0 167.0 | 0.389 65.0
IS Long, Weld (ID 27%) 1 SA-812 167.01.1.152 1924 167.0 | N/A N/A
IS Long. Weld (OD 73%) 1 SA-775 167.0} N/A N/A 167.0 | 0.937 156.5
Intermediate to LS Circ. Weld (100%) 1 SA-1101 167.6 | 1.233 206.7 167.6 | 1.024 171.6
LS Long. Weld (100%) 1 SA-847 167.0 | 1.136 189.7 167.0 | 0.920 153.6
Nozzle Belt Forging (NB) 2 [123V352 | 760 | 0.641 | 487 | 76.0 | 0459 | 34.9
Intermediate Shell Forging (1S) 2 123V500 58.0 | 1.268 73.5 58.0 1.063 61.7
Lower Shell Forging (LS) 2 123W195 | 42.8% | 1.259 53.9 42.8% | 1.052 45.0
NB to IS Cire, Weld (100%) 2 21935 170.5 1 0.641 109.3 170.5 | 0.459 78.3
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 180.0 | 1.245 224.1 180.0 | 1.036 186.5

* - determined from surveillance data
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Table 35. ARTnpr Values for the %T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials without Uprate, with hafnium rod removal
October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 7)

Material YT Location ¥T Location
Beltline Materials Unit | Ident. CF ff | ARTyp; | CF ff ARTwpr
Nozzle Belt Forging (NB) 1 [ 122P237 | 77.0 | 0.606 | 46.7 | 77.0 | 0.430 33.1
Intermediate Shell (IS) 1 A9811-1 .| 79.3* | 1.306 1036 | 79.3* | 1.106 87.7
Lower Shell (LS) 1 Cl423-1 | 35.8% | 1.287 46.1 35.8* | 1.084 38.8
NB to IS Circ. Weld (100%) 1 SA-1426 | 167.0 | 0.606 101.2 167.0 | 0430 71.8
IS Long. Weld (1D 27%) 1 SA-812 16701 1186 | 2002 | 167.0 | N/A N/A
1S Long. Weld (OD 73%) 1 SA-775 167.0 | N/A N/A 167.0 | 0.986 164.7
Intermediate to LS Circ. Weld (100%) 1 SA-1101 | 167.6 | 1.281 2147 167.6 | 1.077 180.5
LS Long, Weld (100%) 1 SA-847 167.0 | 1.187 198.2 167.0 | 0.973 162.5
Nozzle Belt Forging (NB) 2 1123V352 | 76.0 1 0.693 | 527 | 76.0 | 0.503 38.2
Intermediate Shell Forging (IS) 2 123V500 | 58.0 | 1.312 76.1 58.0 |} 1.113 64.6
Lower Shell Forging (LS) 2 123W195 | 42.8* | 1.305 55.9 42.8* 1 1.105 473
NB to IS Circ. Weld (100%) 2 21935 170.5 | 0.693 118.2 170.5 | 0.503 85.8
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 1800} 1.292 | 2326 180.0 | 1.090 196.2

* _ determined from surveillance data

Table 36. ARTnpr Values for the YT and %4T Wall Locations of the Point Beach
Unit 1 and Unit 2 Beltline Materials without Uprate, with hafnium rod removal
October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 8)

Material V4T Location 3% T Location
Beltline Materials Unit | Ident. CF ff | ARTwpr | CF f ARTypr
Nozzle Belt Forging (NB) 1 [ 122P237 [ 77.0 | 0550 | 424 | 77.0 | 0384 | 29.6
Intermediate Shell (IS) { A9811-1 {79.3* | 1.258 99.8 79.3*% | 1.051 83.3
Lower Shell (LS) 1 C1423-1 | 35.8* | 1232 44.1 35.8% | 1.022 36.6
NB to IS Circ, Weld (100%) I SA-1426 | 167.0 | 0.550 91.9 167.0 7 0.384 64.1
1S Long. Weld (ID 27%) 1 SA-812 167.0 | 1.145 191.2 1670 | N/A | N/A
IS Long. Weld (OD 73%) 1 SA-775 167.0 | N/A N/A 167.0 | 0.929 155.1
Intermediate to LS Circ, Weld (100%) 1 SA-1101 167.6 | 1.226 205.5 167.6 | 1.016 170.3
LS Long. Weld (100%) 1 SA-847 167.0 | 1.127 188.2 167.0 | 0910 152.0
Nozzle Belt Forgigg (NB) 2 123V352 76.6 | 0.633 48.1 76.0 | 0452 34.4
Intermediate Shell Forging (IS) 2 123V500 | 58.0 | 1.261 73.1 580 | 1.055 61.2
Lower Shell Forging (LS) 2 123W195 | 42.8% | 1.251 53.5 42.8* | 1.044 447
NB to IS Circ. Weld (100%) 2 21935 170.5 | 0.633 107.9 170.5 | 0.452 77.1
Intermediate to LS Circ. Weld (100%) 2 SA-1484 | 180.0 | 1.236 222.5 180.0 § 1.027 1849

* _ determined from surveillance data

53 Margin

The “margin” is the quantity that is added to obtain conservative, upper-bound values of
the ART. The margin is determined by the following expression:
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Margin = 2./67 + o} Q)]
where oy = gtandard deviation for the initial RTnpt
GA = gtandard deviation for AR Typr

If a measured value of the initial RTypr for the material in question is available, o7 is to
be estimated from the precision of the test method. If generic mean values are used, oy is
the standard deviation obtained from the set of data used fo establish the mean.

The standard deviation for ARTnpr, 64, is 28°F for welds and 17°F for base metals,
except that o need not exceed 0.50 times ARTypr. For cases in which the resulis from a
credible plant-specific surveillance program are used, the value of &, to be used is 14°F
for welds and 8.5°F for base metal; the value of need not exceed one-half of AR Tnpr.

Tables 37 — 44 list the margin values calculated for the Point Beach Unit 1 and Unit 2
reactor vessel beltline materials for Cases 1 — 8.

Table 37. Margin Values for the %T and T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rods,

through 53 EFPY (Case 1)
Material ARTwp1 /2 Margin

Beltline Materials Unit Ident. e} Ta WT UT T T
Nozzle Belt Forging (NB) T 1220237 | 0 | 17.0% | 21.55 | 15.10% | 340 | 302
Tntermediate Shell (IS) 1 [A9811-1 | 269 | 85% | 5000 | 44.15 | 564 | s64
Lower Shell (LS) 1 T Cia23-1 | 269 | 85% | 2230 | 1860 | 564 | 564
NB to IS Circ, Weld (100%) 1 | SA-1426 | 172 | 28.0 | 465 | 32.75 | 657 | 65
1S Long, Weld (ID 27%) 1 [ sA812 | 172 | 280" | 10035 | WA | 657 | WA
IS Long, Weld (OD 73%) 1 [8A775 | 172 | 280% | N/A | 3260 | WA | 657
g‘ffgf,f’,o“;dlate to LS Circ. Weld 1 |sa-101 | 129 |280% | 10455 | 8705 | 617 | 617
LS Long, Weld (100%) 1 [SAs47 | 172 | 280% | 9645 | 7850 | 657 | 657
Nozzle Belt Forging (NB) 2 123V3352 0 17.0% | 24.80 17.80 34.0 34.0
Intermediate Shell Forging (I8) 2 123V500 0 17.0* | 37.80 31.95 34.0 34.0
Lower Shell Forging (LS) 2 [123Wi9s | 0 | 85% | 2730 | 22900 | 170 | 17.0
NB to IS Circ, Weld (100%) 2 (21935 170 | 28.0* | 5560 | 39.90 | 655 | 655
(om0 LS Cie Weld |5 | satage | 119 | 280% | 11250 | 9380 | 608 | 608

* - Used to calculate margin term
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Table 38. Margin Values for the 4T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rods,

through 43 EFPY (Case 2)
Material ARTwnr /2 Margin

Beltline Materials Unit Ident. o oA viT %T T %T
Nozzle Belt Forging (NB) 1 ] 122p237 | 0 ] 17.0° | 2000 | 13.80* | 340 | 276
Tntermediate Shell (IS) 1| A9811-1 | 269 | 8.5% | 50.10 | 4190 | 564 | 564
Lower Shell (LS) 1| C14231 | 269 | 855 | 2155 | 1770 | 564 | s64
NB to 1S Circ. Weld (100%) 1 | SA-1426 | 172 | 28.0* | 4335 | 3000 | 657 | 65.7
S Long, Weld (ID 27%) 1| SA8i2 | 172 |280%| 9580 | N/A | 657 | WA
TS Long, Weld (OD 73%) 1 |SA775 | 172 | 280 | NA | 7775 | NA | 657
?l‘f)egigd‘a‘e to LS Circ. Weld 1 |sa-1101 | 129 |280%] 10075 | 8290 | 6.7 | 617
LS Long, Weld (100%) [ | SA-847 | 172 | 280% | 9250 | 7405 | 657 | 65
Nozzle Beit Forging (NB) 2 123V352 0 17.0% | 23.00 16.30* 34.0 32.6
Tntermediate Shell Forging (IS) 2 [123V500 | 0 | 17.0* | 3635 | 3035 | 340 | 34.0
Lower Shell Forging (LS) 7 [123WI195| 0 | 85* | 2630 | 2180 | 17.0 | 170
NB to IS Circ. Weld (100%) 2 121935 170 | 28.0% | 51.60 | 3655 | 655 | 65.5
i’llge(;}z;’d‘ate to L§ Circ. Weld 2 |sa-1484 | 119 |280% | 10845 | 8935 | 608 | 608

* - Used to calculate margin term

Table 39. Margin Values for the 4T and %T Wall Locations of the Point Beach Unit
1 and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rods,

through 53 EFPY (Case 3)
Material ARTypr /2 Margin

Beltline Materials Unit Ident. oy Ga VaT %T WT YT
Nozzle Belt Forging (NB) 1 122P237 0 17.0* [ 21.25 14.85*% 34.0 29.7
Intermediate Shell (IS) 1 A9811-1 26.9 8.5* 51.70 43.80 56.4 56.4
Lower Shell (LS) 1 C1423-1 26.9 8.5% 22.20 18.45 56.4 56.4
NB to IS Circ. Weld (100%) 1 SA-1426 172 | 28.0* 46.10 32.25 65.7 65.7
IS Long. Weld (ID 27%) 1 SA-812 172 | 28.0* | 99.55 N/A 65.7 N/A
IS Long. Weld (OD 73%) 1 SA-775 172 | 28.0* N/A 81.75 N/A 65.7
QoopeluetotsCie-Weld 1y sactior | 129 | 2800 | 10385 | 863 | 617 | 617
LS Long. Weld (100%) 1 SA-847 17.2 | 28.0* 95.70 77.65 65.7 65.7
Nozzle Belt Forging (NB) 2 123V352 0 17.0* 24.45 17.50 34.0 34.0
Intermediate Shell Forging (IS) 2 123V500 0 17.0* 37.55 31.65 34.0 34.0
Lower Shell Forging (L.S) 2 123W1935 0 8.5* 27.10 22.75 17.0 17.0
NB to IS Circ. Weld (100%) 2 21935 17.0 | 28.0* 54.80 39.30 65.5 65.5
ooy et LS Clre. Weld 1 | sactasa | 119 | 280% | 11185 | 9305 | 608 | 6038

* - Used to calculate margin term
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Table 40. Margin Values for the 4T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafoium
rods, through 43 EFPY (Case 4)

Material ARTypr /2 Margin

Beltline Materials Unit Ident. o Oa uT %T uT %T
Nozzle Belt Forging (NB) 1 [ 122p237 | 0 | 17.0* | 19.80 | 13.65* | 340 | 273
Intermediate Shell (IS) 1 |A981I-1 | 269 | 85* | 49.85 | 4165 | 564 | 564
Lower Shell (LS) I [Cl423-1 | 269 | 85% | 2145 | 1765 | 564 | 564
NB to IS Circ. Weld (100%) 1 | SA-1426 | 172 | 280% | 4290 | 29.65 | 657 | 65
IS Long, Weld (ID 27%) || SABI2 | 172 [280% | 9530 | NA | 657 | MN/A
IS Long. Weld (OD 73%) I_[SA775 | 172 [280%| WA | 7715 | WA | 657
?l’geéﬁ}?sd‘ate toLSCire. Weld ' 1'5o1101 | 129 [280¢ | 10020 | 8240 | 617 | 617
LS Long. Weld (100%) 1 |SA847 | 172 | 280% | 9170 | 7350 | 657 | 65
Nozzic Belt Forging (NB) 2 [123V352 |0 | 17.0% [ 2275 | 1610% | 340 | 322
Tntefmediate Shell Forging (1) | 2| 123V500 |0 | 17.0% | 3615 | 3015 | 340 | 340
Lower Shell Forging (LS) 2 |123W195] 0 | 85% | 2615 | 2170 | 170 | 17.0
NB to IS Circ. Weld (100%) 2 21935 | 170 | 280 | 5105 | 3615 | 655 | 655
ggeg;;gdlafe toLSCire. Weld |5 | sa-1484 | 119 |280% | 10800 | 8885 | 608 | 60.8

* - Used to calculate margin term

Table 41. Margin Values for the %T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 5)

Material ARTwnr 7 2 Margin

Beltline Materials Unit Ident. o1 oA v,T T T YT
Nozzle Bel Forging (NB) T | 122P237 | 0 ] 17.0% | 23.70 | 16.85* | 340 | 337
Tntermediate Shell (IS) 1 A9811-1 | 269 | 8.5% | 52.05 | 4425 | 564 56.4
Lower Shell (LS) 1 [ Cla23-1 | 269 | 85% | 2320 | 1960 | 564 564
NB to IS Ciro. Weld (100%) 1 | SA-1426 | 172 | 28.0% | 5145 | 36.60 | 657 | 65.7
TS Long, Weld (ID 27%) 1 [SA812 | 172 [28.0% | 10095 | NA | 657 N/A
1S Long, Weld (OD 73%) 1 | 8A775 | 172 | 280%| NA | 8325 | NA 657
i‘l’geéﬁzg’d‘ate to LS Cire. Weld 1 |sA1101 | 129 |280% | 10820 | 9115 | 617 | 617
1S Long, Weld (100%) [ [ SA®s4T | 172 | 280% | 9995 | 8225 | 657 657
Nowzls Belt Forging (NB) 3TV 10 [ 17.0% | 2675 11945 | 34.0 34.0
Tntermediate Shell Forging (IS) | 2] 123V500 | 0 | 17.0% | 3830 | 32.60 | 340 34.0
Lower Shell Forging (LS) 2 1 123wWi95| 0 | 85% | 28.10 | 2390 | 17.0 17.0
NB 10 18 Circ. Weld (100%) 2 121935 170 | 28.0* | 60.00 | 4365 | 655 65.5
?llgeéz/rsd‘ate to LS Circ. Weld 2 | SA-1484 | 119 |280* | 11720 | 9920 | 608 60.8

* - Used to calculate margin term
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Table 42. Margin Values for the 4T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 6)

Material ARTnp1 /2 Margin

Beltline Materials . Unit Ident. o Ca YT %T VT %T
Nozzle Belt Forging (NB) 1 | 122P237 | 0 | 17.0*] 2145 | 1500% | 340 | 30.0
Intermediate Shell (IS) 1 [A9811-1 | 269 | 8.5 | 5010 | 41.95 | 564 | 564
Lower Shell (LS) 1 [Cl423-1 | 269 | 85° | 2200 | 1845 | 564 | 564
NB to IS Circ. Weld (100%) 1 [SA-1426 | 17.2 | 28.0* | 4650 | 3250 | 657 | 65.7
IS Long, Weld (ID 27%) 1 [SA812 | 172 | 280" | 9620 | NA | 657 | N/A
IS Long. Weld (OD 73%) 1 [SA775 | 172 | 280" | WA | 7825 | NA | 657
gge(;zsd‘ate to LS Circ. Weld 1 |sa-t101 | 129 |280*| 10335 | 858 | 617 | 617
LS Long, Weld (100%) 1 [SA847 | 172 | 280* | 0485 | 7680 | 657 | 657
Nozzie Belt Forging (NB) 2 (1239352 |0 [ 17.0% | 2435 | 1745 | 340 | 34.0
Intermediate Shell Forging (I5) | 2 | 123V500 | 0 | 17.0* | 3675 | 3085 | 340 | 34.0
Lower Shell Forging (LS) 2 123W195 0 8.5* 26.95 22.50 17.0 17.0
NB to IS Circ. Weld (100%) 2 [21935 170 | 28.0% | 5465 | 39.15 | 655 | 655
(oot e to LS Clre. Weld 2 |sa4s4 | 119 |280% | 11205 | 9325 | 608 | 608

* - Used to calculate margin term

Table 43. Margin Values for the 4T and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium
rod removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case

7)
Material ARTyp1 /2 Margin

Beltline Materials Unit Ident. o1 Ga viT YT T YT
Nozzle Belt Forging (NB) 1 122P237 0 17.0¥ | 23.35 16.55* 34.0 33,1
Tntermediate Shell (IS) 1 | A9811-1 | 269 | 85° | 5180 | 4385 | 564 | 564
Lower Shell (LS) 1 | Ci423-1 | 269 | 85° | 23.05 | 1940 | 564 | 564
NB 10 IS Circ. Weld (100%) 1 | SA-1426 | 172 | 28.0° | 5060 | 3590 | 657 | 657
1S Long, Weld (ID 27%) "1 |SA81z | 172 |28.0% | 10010 | NA | 657 | NA
IS Long. Weld (OD 73%) 1 | SA775 | 172 |280* | N/A | 8235 | WA | 657
?l‘ge(g};;d‘ate to LS Circ. Weld 1 |sa-1101 | 129 |280%| 10735 | 9025 | 617 | 617
LS Long, Weld (100%) 1 | SA847 | 172 | 28.0% | 9910 | 8125 | 657 | 657
Nozzle Belt Forging (NB) 2 123V352 0 17.0* | 2635 19.10 34.0 34.0
Tntermediate Shell Forging (18) | 2| 123V500 | 0 | 17.0* | 3805 | 3230 | 340 | 340
Lower Shell Forging (LS) 2 [ 123W195| 0 | 85* | 2795 | 2365 | 17.0 | 17.0
NB to IS Circ, Weld (100%) 2 21935 170 | 28.0" | 59.10 | 4290 | 655 | 655
E’llgeéz}jsd‘ate toLSClre. Weld |5 Isa-1484 | 119 |280%| 1163 | 9810 | 608 | 6038

* - Used to calculate margin term
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Table 44. Margin Values for the AT and %T Wall Locations of the Point Beach
Unit 1 and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium
rod removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case

8)
' Material ARTypr/2 Margin
Beltline Materials Unit Ident, o7 Oy wuT %T ur YT
Nozzle Belt Forging (NB) 1 122P237 0 17.0% | 21.20 14,80* 34.0 29.6

Intermediate Shell (IS) A9811-1 26.9 8.5* 49.90 41.65 56.4 56.4

Lower Shell (L.S) C1423-1 269 | 85% | 2205 18.30 56.4 56.4

IS Long. Weld (ID 27%) SA-812 172 1 28.0* | 95,60 N/A 65.7 N/A

1
1
NB to IS Circ. Weld (100%) 1 SA-1426 17.2 | 28.0% | 4595 32,05 65.7 65.7
1
1

IS Long. Weld (OD 73%) SA-775 17.2 | 28.0% N/A 77.55 N/A 65.7

Intermediate to LS Circ. Weld

(oo, 1 {sa-1101 | 129 |280%| 10275 | 8515 | 617 | 617
IS Long, Weld (100%) T [SAs47 | 172 | 28.0% | 9410 | 7600 | 657 | 65.7
Nozzle Belt Forging (NB) 2 123V352 0 17.0% | 24,05 17.20 34.0 34,0
Tntermediate Shell Forging (IS) | 2| 123500 | 0 | 17.0° | 36.55 | 30.60 | 340 | 34.0
Tower Shell Forging (LS) 2 TI3wios | 0 | 85% | 2675 | 2235 | 170 17.0
NB to IS Circ. Weld (100%) 2 | 21935 170 | 280% | 5395 | 3855 | 655 | 655
Intermediate to LS Circ. Weld 2 | sA-1484 | 119 |280% | 11125 | 9245 | 603 60.8

(100%)

* - Used to calculate margin term

54  Calculation of Adjusted Reference Temperature (ART)

The ART is given by the following expression:

ART = Initial RT,,,, + ART ;. + Margin

&)

Tables 45 — 52 list the ART values at the 47T and 47T wall locations calculated for the
Point Beach Unit 1 and Unit 2 reactor vessel beltline materials for Cases 1 - 8.
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Table 45, ART Values for the YT and %T Wall Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rods,

through 53 EFPY (Case 1)
Initial ° o © Adjusted Refercnée
Reference ARTwor, °F . Margin, °F Temperature, °F
Material | Temperature, VT %T ViT %T ViT T
Beltline Materials Unit Ident. °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 | 122P237 50 43.1 30.2 34.0 30.2 127.1 | 1104
Intermediate Shell (IS) 1 A9811-1 1 104.0 88.3 56.4 56.4 161.4 145.7
Lower Shell (LS) 1 C1423-1 1 44.6 37.2 56.4 56.4 102.0 94.6
NB to IS Circ. Weld (100%) 1 SA-1426 -47.6 93.5 65.5 65.7 65.7 111.6 83.6
1S Long. Weld (ID 27%) 1 SA-812 -47.6 200.7 N/A 65.7 N/A 218.8 N/A
IS Long. Weld (OD 73%) 1 SA-775 -47.6 N/A 165.2 N/A 65.7 N/A 183.3
(s date to LS Cire. Weld 1 [sadiot | 474 | 2000 | 1741 | 617 | 617 | 2234 | 1884
LS Long, Weld (100%) 1 SA-847 -47.6 1929 157.0 65.7 65.7 211.1 175.3
Nozzle Belt Forging (NB) 2 | 123V352 40 49.6 35.6 34.0 34.0 123.6 109.6
Intermediate Shell Forging (IS) 2 123V500 40 75.6 63.9 34.0 34.0 149.6 137.9
Lower Shell Forging (LS) 2 123W195 40 54.6 45.8 17.0 17.0 111.6 102.8
NB to IS Circ. Weld (100%) 2 | 21935 -56 111.2 79.8 65.5 65.5 120.7 89.3
Intermediate to LS Circ. Weld 2 | SA-1484 30 2250 | 1876 | 608 | 608 | 2558 | 218.4
(100%) ] ) : ) ) ) : )
Table 46. ART Values for the %4T and %T Wall Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rods,
through 43 EFPY (Case 2)
Initial o s o Adjusted Reference
Reference AR T, °F Margin, °F Temperature, °F
Material | Temperature, YT T VT UT YT YT
Beltline Materials Ident. °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 122P237 50 40.0 27.6 34.0 27.6 124.0 105.2
Intermediate Shell (IS) 1 | A9811-1 1 1002 | 838 | 564 | 564 | 1576 | 1412
Lower Shell (LS) 1 C1423-1 1 43.1 354 56.4 56.4 100.5 92.8
NB to IS Circ. Weld (100%) 1 SA-1426 -47.6 86.7 60.0 65.7 65.7 104.8 78.1
IS Long, Weld (ID 27%) 1 | sA-812 476 1016 | N/A | 657 | NA | 2097 | N/A
IS Long. Weld (OD 73%) 1 SA-775 -47.6 N/A 155.5 N/A 65.7 N/A 173.6
i Tate o LS Cire. Weld 1 |sA1ton | -474 | 2015 | 1658 | 617 | 617 | 2158 | 180.1
LS Long. Weld (100%) 1 SA-847 -47.6 184.4 148.1 65.7 65.7 202.5 166.4
Nozzle Belt Forging (NB) 2 [ 123V352 40 46.0 32.6 34.0 32.6 120.0 105.2
Intermediate Shell Forging (IS) 2 | 123V500 40 72.7 60.7 34.0 34.0 146.7 134.7
Lower Shell Forging (LS) 2 123W195 40 52.6 43.6 17.0 17.0 109.6 100.6
NB to IS Circ. Weld (100%) 2 21935 -56 103.2 73.1 65.5 65.5 112.7 82.6
(s fateto LS Cire. Weld 2 [sA-l484 | 30 | 2169 | 1787 | 608 | 608 | 2477 | 2095
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Table 47. ART Values for the 4T and 34T Wall Locations of the Point Beach Unit 1

and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rods,

through 53 EFFPY (Case 3)
Tnitial 7 o s s Adjusted Reference
Reference ARTwwor, °F Margin, °F Temperature, °F
Material | Temperature, WUT T uT T ur T
Beltline Materials Unit Ident. °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 | 122P237 50 42.5 29.7 34.0 29.7 126.5 1094
Intermediate Shell (IS) 1 | A9811-1 1 103.4 87.6 564 56.4 160.8 145.0
Lower Shell (LS) 1 | C1423-1 1 44.4 36.9 56.4 56.4 101.8 943
NB to IS Circ. Weld (100%) 1 SA-1426 -47.6 92.2 64.5 65.7 65.7 110.3 82.6
IS Long. Weld (ID 27%) 1 | SA-812 -47,6 199.1 N/A 63.7 N/A 217.2 N/A
IS Long, Weld (OD 73%) 1| SA775 476 N/A | 1635 | N/A | 657 | N/A | 1816
g*gegz;‘;“‘e 1o L§ Cire. Weld 1 |sa-iol | 474 | 2077 | 1726 | 617 | 617 | 2220 | 1869
LS Long. Weld {100%) 1 SA-847 -47.6 1914 155.3 65.7 65.7 209.5 173.6
Nozzle Belt Forging (NB) 2 123352 40 489 | 350 | 340 | 34.0 |1229 | 109.0
Intermediate Shell Forging (IS) 2 | 123V500 40 75.1 63.3 34.0 34.0 149.1 137.3
Lower Shell Forging (LS) 2 | 123wW195 40 542 45.5 17.0 17.0 1112 | 1025
NB to IS Circ. Weld (100%) 2 121935 -56 109.6 | 78.6 65.5 65.5 119.1 88.1
}‘]‘g‘ggz;d‘a‘e fo L§ Cire. Weld 2 [sAl484 | 30 [ 2237 | 1861 | 60.8 | 60.8 | 2545 | 2169
Table 48. ART Values for the %T and %4T Wall Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rods,
thl‘ough 43 EFPY (Case 4)
Initial o o Adjusted Reference
Reference AR T, °F Margin, °F Temperature, °F
. Material | Temperature, UT T T T YT WT
Beltling Materials Unit Ident, °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 [ 122P237 | 50 39.6 27.3 34.0 27.3 1236 | 1046
Intermediate Shell (IS) 1 A9811-1 i 899.7 83.3 56,4 56.4 157.1 140.7
Lower Shell (L) 1 | C1423-1 1 42.9 35.3 56.4 564 100.3 92.7
NB to IS Circ. Weld (100%) 1 | SA-1426 -47.6 85.8 59.3 65.7 63.7 103.9 77.4
1S Long. Weld (ID 27%) 1 | SA-812 -47.6 190.6 N/A 65.7 N/A 208.7 N/A
IS Long. Weld (OD 73%) 1 | 84-775 -47.6 N/A 154.3 N/A 65.7 N/A 1724
gy e 0 L8 Cire. Weld 1 |sadion | -474 | 2004 | 1648 | 617 | 617 | 2147 | 179.1
LS Long. Weld (100%) 1 | SA-847 -47.6 183.4 147.0 65.7 65.7 2014 165.3
Nozzle Belt Forging (NB) 2 | 123V352 40 45.5 322 34.0 322 119.5 1044
Intermediate Shell Forging (IS) 2 | 123V500 40 72.3 60.3 34.0 34.0 146.3 134.3
Tower Shell Forging (LS) 2 | 123W195 0 523 | 434 | 17.0 | 17.0 | 1093 | 1004
NB to IS Circ. Weld (100%) 2 | 21935 -56 102.1 72.3 63.5 65.5 111.6 81.8
g;‘geg;‘;d‘a“’ o LS Cire. Weld 2 |sa-1484 | 30 | 2160 | 1777 | 608 | 60.8 | 2468 | 2085
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Table 49. ART Values for the %T and %T Wall Locations of the Point Beach Unit 1

and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rod

removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 5)
Initial o o Adjusted Reference
Reference ARTwpr, °F Margin, °F Temperature, °F
Material | Temperawre, | T %T UT UT T %T
Beltline Materials Ident. °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 | 122P237 50 47.4 33.7 34.0 33.7 131.4 1174
Intermediate Shell (IS) 1 | A9811-1 1 104.1 88.5 56.4 56.4 161.5 145.9
Lower Shell (LS) 1 C1423-1 1 46.4 392 56.4 56.4 103.8 96.6
NB to IS Circ. Weld (100%) 1 SA-1426 -47.6 102.9 73.2 65.7 65.7 121.0 91.3
1S Long. Weld (ID 27%) 1 | SA-812 -47.6 201.9 N/A 65.7 N/A 220.0 N/A
IS Long. Weld (OD 73%) 1 SA-775 -47.6 N/A 166.5 N/A 65.7 N/A 184.6
?I‘Bc(;;;:;d'ate fo LS Circ. Weld 1 |sation | 474 | 2164 | 1823 | 617 | 617 | 2307 | 196.6
LS Long. Weld (100%) 1 SA-847 -47.6 199.9 164.5 65.7 65.7 218.1 182.7
Nozzle Belt Forging (NB) 2 | 123V352 40 53.5 38.9 34.0 34.0 127.5 112.9
Intermediate Shell Forging (IS) 2 | 123V500 40 76.6 65.2 34.0 34.0 150.6 139.2
Lower Shell Forging (LS) 2 | 123W195 40 56.2 47.8 17.0 17.0 113.2 104.8
NB to IS Circ. Weld (100%) 2 21935 -56 120.0 87.3 65.5 65.5 129.5 96.8
z‘l‘gg;;;d‘m to LS Circ. Weld 2 | sA-1484 30 2344 | 1984 | 60.8 | 608 | 2652 | 2292
Table 50. ART Values for the 4T and %T Wall Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials with Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 6)
Initial o s Adjusted Reference
Reference AR Twpr, °F Margin, °F Temperature, °F
Material | Temperature, YT %T UT T VT T
Beltline Materials Unit Ident. °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 122P237 50 42.9 30.0 34.0 30.0 126.9 110.0
Intermediate Shell (IS) 1 | A9811-1 1 100.2 83.9 56.4 56.4 157.6 141.3
Lower Shell (LS) 1 C1423-1 1 44.4 36.9 56.4 56.4 101.8 94.3
NB to IS Citc. Weld (100%) 1 SA-1426 -47.6 93.0 65.0 65.7 65.7 111.1 83.1
IS Long. Weld (ID 27%) 1 SA-812 -47.6 1924 N/A 65.7 N/A 210.5 N/A
1S Long. Weld (OD 73%) 1 SA-775 -47.6 N/A 156.5 N/A 65.7 N/A 174.6
}fl'ge(;},}jsd'a“* to L§ Circ. Weld 1 |sanior | -474 | 2067 | 1716 | 617 | 617 | 221.0 | 1859
LS Long. Weld (100%) 1 SA-847 -47.6 189.7 153.6 65.7 65.7 207.8 171.9
Nozzle Belt Forging (NB) 2 123V352 40 48.7 34.9 34.0 34.0 122.7 108.9
Intermediate Shell Forging (IS) 2 | 123V500 40 73.5 61.7 34.0 34.0 147.5 135.7
Lower Shell Forging (LS) 2 123W195 40 53.9 45.0 17.0 17.0 110.9 102.0
NB to IS Circ. Weld (100%) 2 | 21935 -56 109.3 78.3 65.5 65.5 118.8 87.8
Intermediate to 1§ Citc. Weld 2 | sA-1484 30 2241 | 1865 | 60.8 | 608 | 2549 | 21
(100%) - - . . . . 9 73
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Table 51. ART Values for the T and %T Wall Locations of the Point Beach Unit 1

and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 53 EFPY (Case 7)

Initial o . Adjusted Reference
Reference ARTyor, °F Margin, °F Temperature, °F
Material | Temperature, WT T WT YT AT %T
Beltline Materials Unit Ident. °F Location | Location | Location | Location | Location | Location
Nozzle Belt Forging (NB) 1 | 122P237 50 46.7 33.1 34.0 33.1 130.7 116.2
Intermediate Shell (IS) 1 | A9811-1 1 103.6 87.7 56.4 56.4 161.0 145.1
Lower Shell (LS) 1 | C1423-1 1 46.1 38.8 56.4 56.4 103.5 96.2
NB to IS Circ. Weld (100%) 1 SA-1426 -47.6 101.2 71.8 65.7 65.7 119.3 89.9
IS Long. Weld (ID 27%) 1 | SA-812 -47.6 200.2 N/A 65.7 N/A 218.3 N/A
IS Long. Weld (OD 73%) 1 | SA-775 -47.6 N/A 164.7 N/A 65.7 N/A 182.8
g‘g‘g;z;d‘ate to L8 Circ. Weld 1 |sa1i01 | 474 | 2147 | 1805 | 617 | 617 | 2200 | 1948
LS Long. Weld (100%) 1 | SA-847 -47.6 198.2 162.5 65.7 65.7 216.3 180.9
Nozzle Belt Forging (NB) 2 | 123V352 40 52.7 38.2 34.0 34.0 126.7 112.2
Intermediate Shell Forging (IS) 2 | 123V500 40 76.1 64.6 34.0 34,0 150.1 138.6
Lower Sljiell Forging (LS) 2 | 123W195 40 55.9 47.3 17.0 17.0 1129 104.3
NB to IS Circ. Weld (100%) 2 | 21935 -56 118.2 85.8 65.5 65.5 1277 95.3
Intermediate to LS Circ. Weld : ,
(100%) 2 | SA-1484 | -30 232.6 1962 60.8 60.8 2634 227.0
Table 52. ART Values for the %T and %T Wall Locations of the Point Beach Unit 1
and Unit 2 Reactor Vessel Beltline Materials without Uprate, with hafnium rod
removal October 2008 (Unit 1) and April 2008 (Unit 2), through 43 EFPY (Case 8)
Initial o P Adjusted Reference
Reference ARThwr, °F Margin, °F Temperature, °F
Material | Temperature, YT WT YT T T T
Beltline Materials Unit Ident. °F Location | Location | Location { Location | Location | Location
Nozzle Belt Forging (NB) 1 | 122P237 50 424 29.6 34.0 29.6 126.4 109.2
Intermediate Shell (IS) 1 A9811-1 1 99.8 83.3 56.4 56.4 157.2 140.7
Lower Shell (LS) 1 C1423-1 1 44,1 36.6 56.4 56.4 101.5 94.0
NB to IS Circ. Weld (100%) 1 | SA-1426 -47.6 91.9 64.1 65.7 65.7 110.0 82.2
IS Long. Weld (ID 27%) 1 SA-812 -47.6 191.2 N/A 65.7 N/A 209.3 N/A
IS Long. Weld (OD 73%) 1 | SA-775 -47.6 N/A 155.1 N/A 65.7 N/A 173.2
%‘;g‘gf,};)ed‘ate to LS Ciro. Weld 1 |sadio1 | 474 | 2055 | 1703 | 617 | 617 | 2198 | 1846
LS Long. Weld (100%) 1 | SA-847 -47.6 188.2 152.0 65.7 65.7 206.3 170.3
Nozzle Belt Forging (NB) 2 | 123V3s2 40 48.1 34,4 34,0 34.0 122.1 108.4
Intermediate Shell Forging (IS) 2} 123V500 40 73.1 61.2. 34.0 34,0 147.1 135.2
Lower Shell Forging (LS) 2} 123W195 40 53.5 44,7 17.0 17.0 110.5 101.7
NB to IS Circ. Weld (100%) 2 21935 -56 107.9 77.1 65.5 65.5 117.4 86.6
Intermediate to L Cire. Weld A-1484 30 2225 | 1849 | 6038 0.8 | 2533 | 215
(100%) 2 SA-148 - . . . 60. 3. 215.7
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6.0 Adjusted Reference Temperature Calculation Where Surveillance
Data is Available

The adjusted reference temperature may be calculated when two or more credible
surveillance data sets are available. Using the ARTwpr and its corresponding fluence, the
chemistry factor may be calculated by multiplying each adjusted ARTypr by the
corresponding fluence factor, summing the products, and dividing by the sum of the squares
of the fluence factors.

The Master Integrated Reactor Vessel Surveillance Program (MIRVP) described in
BAW-1543, Revision 4!, provides surveillance data for the Point Beach Unit 1 weld metals

SA-1101 and SA-847.

The base metal evaluations completed in Reference 5 for all base metals pertinent to Point
Beach Unit 1 (A9811-1 and C1423-1) and Unit 2 (123W195) are valid.

6.1 Surveillance Data Credibility Assessment

When assessing credibility for surveillance data from several sources, the capsule data
may have to be adjusted to account for the irradiation environment and chemical
composition differences.

T emp erature Adjus ted ART NDT, normalized = AR TIVDT, measured + 1'0 * (Tcapsule - T capsule mean)

Additionally, if the surveillance data are from multiple sources, it is necessary to adjust
the capsule data for chemical composition (copper and nickel content) differences. For
the credibility determination, the surveillance data are “normalized” to the mean copper
and nickel contents of the surveillance materials using the following equation:

CF Table, Surv. Chem.

. . CFTbl Surv. Avg. Chem.
Ratio Adjusted ART ypr \ormaiizea =[ no%e, urv. £V * ART ypr ensurea

A best-fit line (least squares regression) is then determined from the adjusted ARTnpr
capsule surveillance data as a function of the capsule fluence factor.

The data are considered credible if the difference between the adjusted ARTnp1 (i.e.,
chemistry adjusted) and the predicted ARTnpr (from the best-fit line) for all the data is
within +28°F for weld metals and £17°F for base metals.

Page 43 of 51




A

AREVA NON-PROPRIETARY 32-9019240-000

6.2 Credible Surveillance Data

In accordance with Regulatory Guide 1.99, Revision 2 and 10 CFR 50.61, credible
surveillance data are used to determine material-specific chemistry factor values for use
in reactor vessel integrity assessments. The chemistry factor is determined from a best-fit
line through the surveillance data adjusted to account for differences in chemical
composition (i.e., copper and nickel contents) and irradiation environment (i.e.,
irradiation temperature) between the capsules and the vessel. The surveillance data are
adjusted in the same manner as for the credibility determination except that the 30 fi-1b
transition temperature values are “normalized” to the best estimate copper and nickel
contents and the irradiation temperature of the vessel being assessed.

6.3 Non Credible Surveillance Data

If the surveillance data are determined to be non-credible, the chemistry factor value is
calculated from the generic Tables in 10 CFR 50.61 and Regulatory Guide 1.99, Revision
2 unless the chemistry factor determined from the surveillance data is significantly
greater than that from the generic Tables, indicating that the Table chemistry factor is
non-conservative. To determine if the generic Table chemistry factor is non-
conservative, the following steps are performed:

1. Determine the chemistry factor from the generic Tables based on the
surveillance specimen chemical composition; use this chemistry factor to

determine the predicted ARTwp1 for each capsule:
(P redicted ARTnpr = CF;, Table, Surv. Avg, Chem. *fﬁapsule)

2. Determine difference between the predicted ARTypr and the measured
ARTNDT.

If the difference between the predicted ARTypr and the measured ARTypr values exceeds
2 standard deviations (i.e., 56°F for weld metals and 34°F for base metals), the Table
chemistry factor is considered non-conservative. When the Table chemistry factor is
determined to be non-conservative, the chemistry factor determined from the “non-
credible” surveillance data is used in the assessment of reactor vessel integrity using the

“full” value of o, in calculating the Margin term.

6.4 Assessment of the Weld Wire Heat Surveillance Data

Tables 53 — 58 provide the credibility assessment of the weld wire heats 71249, 61782,
and 72442.

NOTE: The original Charpy V-notch impact data are based on hand-fit Charpy curves
using engineering judgment; these data were using a hyperbolic tangent curve fitting
program to achieve consistency in the interpretation of the available surveillance test

data. ' ‘
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Table 53. Credibility Assessment for Weld Wire Heat Number 71249
Pred.
Ratio Adj. | ARTwor (°F) (Adjusted —
Capsule Chem. Fluence Fluence from best fit Predicted)
Designation Factor (x10"n/cm? Factor line ARTxor (°F

Turkey Point Unit 3: Capsule T

SA-1101: Plant Specific RVSP Mateniat

Turkey Point Unit 3: Capsule V _

SA-1101: Plant Specific RVSP Material 033 0.57 2013 546 1.530 1.118 179 178 176.2 193.1 16.9

Turkey Point Unit 4: Capsule T

SA-1094: Plant Specific RVSP Material 029 0.60 191.0 546 0.708 0.903 211 210 219.0 156.0 63.0

Turkey Point Unit 3: Capsule X .

SA-1101: Plant Specific RVSP Material 0.33 0.57 2013 546 2.900 1.283 191 190 188.0 221.6 33.6

B&WOG: Capsule A5

SA-1101: TP-3 Plant Specific RVSP Matl 0.33 0.57 2013 551 2572 1253 215 219 216.7 2164 0.3
Surv. Avg. 0.322 0.576 199.2 547

where Predicted ARTnpr = (Slopeyes:p) * (Fluence Factor) and

Slopepes i = best fit line relating Adjusted ARTnpr to the Fluence Factor

(ie., 172.7)

These data points are not credible since the scatter is greater than #28°F for two surveillance points.
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Table 54. Table Chemistry Factor Non-Conservatism Assessment for Weld Wire Heat Number 71249

Table Chem. | Capsule | Adjusted (Adjusted —
Capsule Factor (Surv. | Fluence Predicted Predicted) ARTnor
Designation Factor (°F)
Turkey Point Unit 3; Capsuie T
SA-1101: Plant Specific RVSP Matenal 199.2 0.915 1823
Turkey Pomnt Unit 3: Capsule V
SA-1101: Plant Specific RVSP Material 199.2 1118 1762 2227 -46.5
Turkey Point Unit 4: Capsule T :

' SA-1094: Plant Specific RVSP Material 1992 0.903 219.0 179.9 39.1
Turkey Pomt Unit 3: Capsule X .
SA-LL01: Plan Speeifis RVSP Matenal 199.2 1283 188.0 255.6 616
B&WOG: Capsule A5 §
SA-1101: TP-3 Plant Specific RVSP Matl 199.2 1253 216.7 2496 329

The above assessment results indicate that the generic Table chemistry factor for the surveillance data grossly over-predicts the
adjusted measured data. Therefore, the Table chemistry factor calculated using the weld wire heat best-estimate copper and nickel
contents is considered conservative.
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Table 55. Credibility Assessment for Weld Wire Heat Number 61782

Temp. Ratio Predicted
Adjusted Adjusted | ARTwor (°F) (Adjusted -
ARTyxpr | from Best Fit Predicted)
Line ARTNDT (OF)

Irrad. Fluence ‘
(x10"n/c Fluence
m?) Factor

Capsule
Designation

R. E. Ginna: Capsule V
SA-1036: Plant Specific RVSP Matenal
R. E. Ginna: Capsule R 0.24 052 | 1614 | 545 1105 1.028 167 163 1702 157.1 13.1
SA-1036: Plant Specific RVSP Material ) ) ' ) ) ’ ) )
R. E. Ginna: Capsule T
SA-1036: Plant Specific RVSP Matenal 0.24 0.52 1614 545 1.864 1.171 169 165 1723 179.0 -6.7
R. E. Ginna; Capsule S
SA-1036: Plant Specific RVSP Material 0.24 0.52 161.4 545 3.746 1.342 . 223 219 228.6 205.1 235
B&WOG: Capsule DBI-LG1 R
SA-1135: ONS-2 Nozzle Belt Dropout Matl. 0.27 0.59 182.6 556 1.030 1.008 138 145 133.8 154.0 202
B&WOG: Capsule DB1-LG2
SA-1135: ONS-2 Nozzle Belt Dropout Mati. 0.27 0.59 182.6

Surv. Avg. 0.250 0.543 168.5

where Predicted ARTnpr = (Slopeges: sy * (Fluence Factor) and

Slopeyeq s = best fit line relating Adjusted ARTnpr to the Fluence Factor
(i.e., 152.8) '

These data points are not credible since the scatter is greater than £28°F for two surveillance points.
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Table 56. Table Chemistry Factor Non-Conservatism Assessment for Weld Wire Heat Number 61782

Capsule

Table Chem.
Factor (Surv.

Capsule
Fluence
Factor

Adjusted
ARTypt
(°F)

Predicted
ARTypr (°F

(Adjusted —
Predicted) ARTnor

S (glg:n ;1a§ta%spf:x¥c RYSP Material. 168.5 0.808 149 136.2 128
1SlA}-Sl chlém;l a(ri? %S;)lg:ig ¢ RVSP Material 168.5 1028 170 173.2 32
1S{Al-al ()G:”lgn giai?%ﬁ:igc RVSP Material 1685 L7t 173 1973 23
Sai (glan;ai?%;uelgiisic RVSP Material 1685 1342 229 261 9
SA1135: NG Nole Bt Dropoutian.__|| 1685 | 1008 | 14 | 1098 54
IS3§L_1W1035G OCIEI%S-‘QI%EZ};LBC;%t Dropout Matl. 1685 1136 14l 1914 04

Since the scatter for all data points is less than 2 standard deviations (56°F), the Table chemistry factor is conservative.
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Table 57. Credibility Assessment for Weld Wire Heat Number 724427

(Measured —
Meas. Predicted Predicted)
Cu Ni Chem. Irrad. Fluence Fluence RTwpr RTnpy from ARTyor
Cagsule De31§nat10n wt% wt% Factor Temg °P) | (x10" n/cm?) Factor (ch best fit line (°F) (°°Fg

B&WOG: Capsule CR3-LG1
WF-67: MD1 Nozzle Belt Dropout Matl. 022 0.60 167.0 556 0.609 0.861 167 126.9 40.1
B&WOG: Capsule CR3-LG2
WE-67: MD1 Nozzte Belt Dropout Matl 022 0.60 167.0 556 1.950 1.182 138 1742 -36.2
R RS 022 | 060 | 1670 556 1.140 1.037 161 1529 8.1

i g | 027 | 000 | 160 |5

where Predicted ARTnpr = (Slopeses: i) * (Fluence Factor) and

Slopeyes s = best fit line relating Adjusted ARTnpy to the Fluence Factor
(i.e., 147.4)

These data points are not credible since the scatter is greater than +28°F for two surveillance points.
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Table 58. Table Chemistry Factor Non-Conservatism Assessment for Weld Wire Heat Number 72442

Capsule
Designation

B&WOG: Capsule CR3-LG1

Table Chem.
Factor (Surv.

Capsule
Fluence
Factor

Adjusted
ARTwpr
(°F)

Predicted

(Adjusted —
Predicted) ARTwpr

WF-67: MD1 Nozzle Belt Dropout Matl, 0.861 167 143.8 232
B&WOG: Capsule CR3-LG2

WE-67: MDI Nozzle Belt Dropout Matl 167.0 1.182 138 1974 -59.4
EPRL. PWR-5 ,

WEE 167.0 1:037 161 1732 122

The above assessment results indicate that the generic Table chemistry factor for the surveillance data over-predicts the adjusted
measured data. Therefore, the Table chemistry factor calculated using the weld wire heat best-estimate copper and nickel contents is

considered conservative.
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1.0 Introduction

The purpose of this analysis is to determine the reactor vessel pressurized thermal shock
reference temperatures (R Tprs) applicable to 53 effective full power years (53 EFPY) for
the Point Beach Unit 1 and Unit 2 Nuclear Power Plant using projected fluence values for
60 years.

2.0 Summary of Results

The RTprs values applicable to 53 EFPY for the Point Beach Unit 1 and Unit 2 reactor
vessel beltline materials are listed in Table 1. These values were calculated in
accordance with the requirements specified in Code of Federal Regulations, Title 10, Part
50.61 (10 CFR 50.61).1" The RTprs values were calculated using projected fluence
values for 60 years. The controlling beltline material for the Point Beach Unit 1 reactor
vessel is the intermediate shell longitudinal weld heat number 1P0815 with a predicted
RTprs value of 236.0°F. Screening criterion for this material is 270°F. The controlling
beltline material for the Point Beach Unit 2 reactor vessel is the intermediate to lower
shell circumferential shell weld heat number 72442 with a predicted RTpys value of
280.6°F. Screening criterion for this material is 300°F.

3.0 Assumptions
No major assumptions are contained in this calculation.

4.0 Reactor Vessel Fluence

The projected (53 EFPY) fluences for the Point Beach Unit 1 and Unit 2 reactor vessel
beltline materials are listed in Table 2. These values are at the clad-base metal interface
on the inside surface of the vessel at the location where the material in question receives
the highest fluence. The fluence values are for an uprate to 1678 MWth and hafnium rod
removal in October 2008 for Point Beach Unit 1 and an uprate to 1678 MWth and
hafnium rod removal in April 2008 Point Beach Unit 2.
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Table 1. Point Beach Unit 1 and Unit 2 Pressurized Thermal Shock Reference Temperature Applicable to 53 EFPY

RTprs Caleulation for Unit 1

: Chemical
Material Description Composition
Reactor Vessel Matl. Heat Cu Ni
Beltline Region Matl. Ident. Number wi% | wit%

Chem.

Initial

53 EFPY
Fluence
at Clad-
Base Metal
Interface,
n/em?

Factor

Fluence

AI{TPTS’

RTprs,
°F

Screening
Criteria

Nozzle Belt Forging

122P237

152P737 | SAS08CL2 | 011 | 082 1 770 | 50 | 338E+18 | 0716 | 551 340 | 1391 770
Intermediate Shell Plate | A9811-1 | A9811.1 | SAS08CL2 | 020 | 006 | 793% | 1 490E+19 | 1398 | 1109 | 564 | 1683 270
Lower Shell Plate Cl423-1 | Cla23-1 | SA508CL2 | 0.12 | 007 | 358%| 1 455E+10 | 1383 | 495 | 564 | 1069 770
z‘i}got;;s Cire. Weld SA-1426 |8T1762 | Linde80Flux | 0.19 | 057 | 167.0 | -a76 | 3.588+18 | 0716 | 1196 | 657 | 1377 300
IS Long, Weld (ID 27%) | SA-812 | 1P0815 | Linde 80 Flux | 0.17 | 0.52 | 167.0 | 476 | 3.10B119 | 1305 | 2170 | 657 | [3360] | 270
IS Long, Weld (OD 73%) | SA775 | 1P0661 | Linde 80 Flux | 0.17 | 0.64 | 167.0 | 47.6 NA NA | NA | NA | NA 270
{,’:,‘:lr‘j“‘(cl‘gg;)t° LSCire. 4 ga1101 | 71249 Linde 80Flux | 023 | 059 | 167.6 | 474 | 443B+19 | 1378 | 2310 | 617 | 2453 300
LS Long, Weld (100%) | SA-847 | 61782 inde 80 Flux | 023 | 052 | 1670 | 476 | 3058410 | 1295 | 2163 | 657 | 2344 270
RTprs Caleulation for Unit 2

Nozzle Bolt Forging 123V355 | 123V355 | SAS08CL2 | 011 | 073 | 760 | 40 | S04E+is | 0309 | 615 | 340 | 1355 | 270
Intermediate Shell Forging | 123V500 | 123V500 | SAS08 CL2 | 0.09 | 0.70 | 580 | 40 | S5.05E+10 | 1404 | 814 | 340 | 1554 270
Lower Shell Forging | 122W195 | 122W195 | SAS08 CL2 | 0.05 | 0.72 | 42.8% | 40 | 490E+19 | 1398 | 598 | 170 | 1168 270
NB to IS Circ. Weld 21935 21935 Linde 1092 | 16 | 070 | 1705 | -s6 | s5.04B418 | 0809 | 1379 | 655 | 1474 300
(100%) Flux

i;t;r(’in(el%‘gﬁz)m LSCire. | ga 1484 | 72002 Linde 80 Flux | 026 | 0.60 | 180.0 | 30 | 4.65E+19 | 1388 | 2498 | 60.8 | [2806] | 300

* - Determined from Surveillance Data
[ ] — Limiting reactor vessel beltline region material in accordance with 10 CFR 50.61
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Table 2. Fluence (E>1.0 MeV) Values at S3 EFPY for the Point Beach Unit 1 and Unit 2 Reactor

Vessel Beltline Materials

53 EFPY Fluence, n/cm®
at the Clad/Base Metal
Material Interface on the Inside
Beltline Materials Ident. Unit Surface
Nozzle Belt Forging (NB) 122P237 1 3.58E+18
Intermediate Shell Plate (IS) A9811-1 1 4.90E+19
Lower Shell Plate (LS) C1423-1 1 4.55E+19
NB to IS Circ. Weld (100%) SA-1426 1 3.58E+18
IS Long. Weld (ID 27%) SA-812 1 3.19E+19
IS Long. Weld (OD 73%) SA-775 1 N/A
Intermediate to LS Circ. Weld (100%) | SA-1101 1 4.43E+19
LS Long. Weld (100%) SA-847 1 3.05E+19
Nozzle Belt Forging (NB) 123V352 2 5.04E+18
Intermediate Shell Forging (IS) | 123V500 2 5.05E+19
Lower Shell Forging (LS) 122W195 2 4.90E+19
NB to IS Circ. Weld (100%) 21935 2 5.04E+18
Intermediate to LS Circ. Weld (100%) | SA-1484 2 4.65E+19

5.0 Pressurized Thermal Shock Reference Temperature Calculation Where No
Surveillance Data Is Available

The following information is required for determination of the pressurized thermal shock reference
temperature in accordance with 10 CFR 50.61.

5.1 Initial RTnpr
The initial RTnpr is the reference temperature for the reactor vessel beltline material in the unirradiated
condition, evaluated in accordance with Paragraph NB-2331 of Section III of the ASME Boiler and Pressure

Vessel Code.P!

An alternative initial reference temperature for the Linde 80 beltline welds in the Babcock & Wilcox

fabricated reactor vessels is specified in BAW-2308, Revision 1-A, “Initial RTnpt of Linde 80 Weld
Materials”."" This report was reviewed and approved for use by the Nuclear Regulatory Commission.

[5]

The alternative initial RTypr values in BAW-2308, Revision 1-A were determined based on brittle-to-
ductile transition range fracture toughness test data of these welds obtained in accordance the ASTM
Standard E1921 and using ASME Boiler and Pressure Vessel Code Case N-629. Due to the generally low
- Charpy V-notch upper shelf energy behavior of Linde 80 welds, the testing specified in ASME Code,
Section III, Paragraph NB-2331 has been shown to be overly conservative when used to predict the

transition from the ductile to brittle failure in Linde 80 welds.

- Table 3 lists the initial RTypt values for the Point Beach Unit 1 and Unit 2 reactor vessel beltline

materials.

[4,6]
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Table 3. Initial RTypy for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials

Material Initial RTNDT:
Beltline Materials Ident, Unit °F Reference
Nozzle Belt Forging (NB) 122P237 1 50 6
Intermediate Shell Plate (IS) A9811-1 1 1 6
Lower Shell Plate (LS) C1423-1 1 1 6
NB to IS Circ. Weld (100%) SA-1426 1 -47.6 4
IS Long. Weld (ID 27%) SA-812 1 -47.6 4
IS Long. Weld (OD 73%) SA-775 1 -47.6 4
Intermediate to LS Circ. Weld (100%) | SA-1101 1 -47.4 4
LS Long. Weld (100%) SA-847 1 -47.6 4
Nozzle Belt Forging (NB) 123V352 2 40 6
Intermediate Shell Forging (IS) 123V500 2 40 6
Lower Shell Forging (LS) 122W195 2 40 6
NB to IS Circ. Weld (100%) 21935 2 -56 6
Intermediate to LS Circ. Weld (100%) | SA-1484 2 -30 4

52  ARTwpr

ARTypr is the mean value of the adjustment in reference temperature caused by irradiation and is calculated
as follows:

ARTy,. =(CF)* (ff) 6!

where CF = Chemistry Factor
ff = fluence factor

5.2.1 Chemistry Factor x
The chemistry factor (CF) is determined from the copper and nickel content for each reactor vessel beltline ’
region material. Using the copper and nickel contents for the Point Beach Unit 1 and Unit 2 reactor vessel

beltline materials,'® the CF is determined from Table 1 (for weld metals) and Table 2 (for base metals) in 10

CFR 50.61. Linear interpolation is permitted. When determining the CF, the “weight percent copper” and

“weight percent nickel” are best estimate values for the material, which will normally be the mean of the

measured values for the material. Table 4 lists the chemistry factors for the Point Beach Unit 1 and Unit 2

reactor vessel beltline materials.
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Table 4. 10 CFR 50.61 Chemistry Factors for the Point Beach Unit 1 and Unit 2 Reactor Vessel
Beltline Materials
Material | Cu Ni Chemistry
Beltline Materials Ident. Unit wit% wit% Factor
Nozzle Belt Forging (NB) - 122P237 1 0.11 0.82 77.0
Intermediate Shell Plate (IS) A9811-1 1 0.20 0.06 79.3%
Lower Shell Plate (L.S) C1423-1 1 0.12 0.07 . 35.8*
NB to IS Circ. Weld (100%) SA-1426 1 0.19 0.57 167.0
IS Long. Weld (ID 27%) SA-812 1 0.17 0.52 167.0
IS Long. Weld (OD 73%) SA-775 1 0.17 0.64 167.0
Intermediate to LS Circ. Weld (100%) | SA-1101 1 0.23 0.59 167.6
LS Long. Weld (100%) SA-847 1 0.23 0.52 167.0
Nozzle Belt Forging (NB) 123V352 2 0.11 0.73 76.0
Intermediate Shell Forging (IS) 123V300 2 0.09 0.70 58.0
Lower Shell Forging (LS) 122W195 2 0.05 0.72 42.8*
NB to IS Circ. Weld (100%) 21935 2 0.18 0.70 170.5
Intermediate to LS Circ. Weld (100%) | SA-1484 2 0.26 0.60 180.0
* . determined from surveillance data'®
5.2.2 Fluence Factor
In accordance with 10 CFR 50.61, the fluence factor (ff) is determined as follows:
ff — f(0.28-0.1010gf) (2) .

Table 5 lists the fluence factors for the Point Beach Unit 1 and Unit 2 reactor vessel beltline materials at 53

EFPY.

Table 5. Fluence Factors Through 53 EFPY for the Point Beach Unit 1 and Unit 2 Reactor Vessel

Beltline Materials
Material Fluence, n/ecm”
Beltline Materials Ident. Unit (x 10") Fluence Factor
Nozzle Belt Forging (NB) 122P237 1 3.58E+18 0.716
Intermediate Shell Plate (IS) . A9811-1 1 4.90E+19 1.398
Lower Shell Plate (LS) C1423-1 1 4.55E+19 1.383
NB to IS Circ, Weld (100%) SA-1426 1 3.58E+18 0.716
IS Long. Weld (ID 27%) SA-812 1 3.19E+19 1.305
IS Long. Weld (OD 73%) SA-775 1 N/A N/A
Intermediate to LS Circ. Weld (100%) | SA-1101 1 4.43E+19 1.378
LS Long. Weld (100%) | sA-847 1 3.05E+19 1.295
Nozzle Belt Forging (NB) 123V352 2 5.04E+18 0.809
Intermediate Shell Forging (IS) 123V500 2 5.05E+19 1.404
Lower Shell Forging (LS) 122W195 2 4.90E+19 1.398
NB to IS Circ. Weld (100%) 21935 2 5.04E+18 0.809
Intermediate to LS Circ, Weld (100%) | SA-1484 2 4,65E+19 1.388
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5.2.3 ARTnp1 Calculation

The ARTnp7 values for the Point Beach Unit 1 and Unit 2 reactor vessel beltline materials are calculated by
multiplying the chemistry factors and fluence factors. The 53 EFPY ARTnpr values for the Point Beach
Unit 1 and Unit 2 reactor vessel beltline materials are presented in Table 6.

Table 6. ARTnpr Values for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials

Material Chemistry Fluence ARTnDT,

Beltline Materials Ident. Unit Factor Factor °F
Nozzle Belt Forging (NB) 122P237 1 77.0 0.716 55.1
Intermediate Shell Plate (IS) - A9811-1 1 79.3 1.398 110.9
Lower Shell Plate (LS) C1423-1 1 35.8 1.383 49.5
NB to IS Circ. Weld (100%) SA-1426 1 167.0 0.716 119.6
IS Long. Weld (ID 27%) SA-812 1 167.0 1.305 217.9 .
IS Long. Weld (OD 73%) SA-775 1 167.0 N/A N/A
Intermediate to LS Circ. Weld (100%) | SA-1101 1 167.6 1.378 231.0
LS Long. Weld (100%) SA-847 1 167.0 1.295 216.3
Nozzle Belt Forging (NB) 123V352 2 76.0 0.809 61.5
Intermediate Shell Forging (IS) 123V500 2 58.0 1.404 81.4
Lower Shell Forging (LS) 122W195 2 42.8 1.398 59.8
NB to IS Circ. Weld (100%) 21935 2 170.5 0.809 137.9
Intermediate to LS Circ. Weld (100%) | SA-1484 2 180.0 1.388 249.8

53  Margin
The “margin” is the quantity that is added to obtain conservative, upper-bound values of the adjusted
reference temperature. The margin is determined by the following expression:

Margin = 2,/c? + 62 3)

where o} = standard deviation for the initial RTnpr
o = standard deviation for ARTyp7

If a measured value of initial RTnp1 for the material in question is available, oy is to be estimated from the
precision of the test method. If generic mean values are used, oy is the standard deviation obtained from the
set of data used to establish the mean.

The standard deviation for ARTnpr, Ga, is 28°F for welds and 17°F for base metals, except that o need not
exceed 0.50 times the mean value of ARTnpr. For cases in which the results from a credible plant-specific
surveillance program are used, the value of 6, to be used is 14°F for welds and 8.5°F for base metal; the
value of need not exceed one-half of RTnpr.
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Table 7 lists the margin values calculated for the Point Beach Unit 1 and Unit 2 reactor vessel beltline
materials through 55 EFPY.

Table 7. Margin Values for the Point Beach Unit 1 and Unit 2 Reactor Vessel Beltline Materials

Material
Beltline Material Ident.
Nozzle Belt Forging (NB) 122P237 1 0 17.0* 27.55 34.0
Intermediate Shell Plate (IS) A9811-1 1 26.9 8.5*% 55.45 56.4
Lower Shell Plate (LS) C1423-1 1 26.9 8.5* 24.75 56.4
NB to IS Circ. Weld (100%) SA-1426 1 17.2 28* 59.80 65.7
IS Long. Weld (ID 27%) SA-812 1 17.2 28* 108.95 65.7
IS Long. Weld (OD 73%) SA-775 1 N/A N/A N/A N/A
Intermediate to LS Circ. Weld (100%) | SA-1101 1 12.9 28* 115.50 61.7
LS Long. Weld (100%) SA-847 1 172 28* 108.15 65.7
Nozzle Belt Forging (NB) 123V352 2 0 17.0* 30.75 34.0
Intermediate Shell Forging (IS) 123V500 2 0 17.0* 40.70 34.0
Lower Shell Forging (LS) 122W195 2 0 8.5* 29.90 17.0
NB to IS Circ. Weld (100%) 21935 2 17.0 28* 68.95 65.5
Intermediate to LS Circ. Weld (100%) | SA-1484 2 11.9 28* 124.90 60.8

* - Used to calculate margin term.

5.4  Calculation of Pressurized Thermal Shock Reference Temperature (RTprs)

The RTprs is given by the following expression:

RT,pg = Initial RTy,,. + ART,,,, + Margin 4)

Table 8 lists the RTprs calculated for the Point Beach Unit 1 and Unit 2 reactor vessel beltline materials
through 55 EFPY.
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Table 8. Pressurized Thermal Shock Reference Temperature for Point Beach Unit 1 and Unit 2
Reactor Vessel Beltline Materials Through 53 EFPY

Material Initial
Beltline Materials Ident. RTyp1,°F

Nozzle Belt Forging (NB) 122P237 1

Intermediate Shell Plate (IS) A9811-1 1 1 110.9 56.4 168.3
Lower Shell Plate (LS) C1423-1 1 1 49.5 56.4 106.9
NB to IS Circ. Weld (100%) SA-1426 1 -47.6 119.6 65.7 137.7
IS Long. Weld (ID 27%) SA-812 1 -47.6 217.9 65.7 236.0
IS Long. Weld (OD 73%) SA-775 1 -47.6 N/A N/A N/A
Intermediate to LS Circ. Weld (100%) SA-1101 1 -47.4 231.0 61.7 2453 "
LS Long. Weld (100%) SA-847 1 -47.6 216.3 65.7 2344
Nozzle Belt Forging (NB) 123V352 2 40 61.5 34.0 135.5
Intermediate Shell Forging. (IS) 123V500 2 40 814 34.0 1554
Lower Shell Forging (LS) 122W195 2 40 59.8 17.0 116.8
NB to IS Circ. Weld (100%) 21935 2 -56 137.9 65.5 1474
Intermediate to LS Circ. Weld (100%) SA-1484 2 -30 249.8 60.8 280.6

6.0 Pressurized Thermal Shock Reference Temperature Calculation Where %
Surveillance Data is Available

To verify that the RTprs for each vessel beltline material is a bounding value for the reactor vessel, plant
specific information shall be considered. This information includes, but is not limited to, the reactor vessel

operating temperature and surveillance program results.

The results from the plant-specific surveillance program must be integrated into the RTprs estimate if the
plant-specific surveillance data has been deemed credible as judged by the following criteria:

1. The materials in the surveillance capsules must be those which are the controlling
materials with regard to radiation embrittlement.

2. Scatter in the plots of Charpy energy versus temperature for the irradiated and
unirradiated conditions must be small enough to permit the determination of the 30 ft-

Ib temperature unambiguously.

3. Where there are two or more sets of surveillance data from one reactor, the scatter of
ARTnp1 values must be less than 28°F for welds and 17°F for base metal. Even if the
range in the capsule fluences is large (two or more orders of magnitude); the scatter
may not exceed twice those values.

4, The irradiation temperature of the Charpy specimens in the capsule must equal the
vessel wall temperature at the cladding/base metal interface within £25°F.
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5. The surveillance data for the correlation monitor material in the capsule, if present,
must fall within the scatter band of the data base for the material.

The surveillance data deemed credible according to the criteria specified above must be used to determine a
material-specific value of CF for use in the following equation:

ART,,, =CF * ff (5)

A material-specific value of CF is determined from the following equation:

204, 1]
CF = ’i’—"——— 6)
217
i=1
where: n = number of surveillance data points
A; = measured value of ARTnpt |
ff; = fluence factor for each surveillance data point.

For cases in which the results from a credible plant-specific surveillance program are used, the value of 64
to be used is 14°F for welds and 8.5°F for base metals; however the value of 6, may not exceed one-half

ARTnpT.

The base metal evaluations done in reference 6 for base metals pertinent to this document are still valid.
There have been 6 RVSP Capsule reports reporting Charpy shift data for Linde 80 welds since reference 6
was issued in 1999. The applicable Linde 80 welds for Point Beach Unit 1 and Unit 2 are evaluated in

Section 6.4.

6.1 Survgillance Data Credibility Assessment

T emper. ature AdjuSted ART’NDT, normalized = AR T NDT, measured + 1'0 * (T capsule — T capsule mezm) (7)

For the reactor vessels, numerous surveillance data are available for evaluation of irradiation embrittlement.

When assessing credibility for surveillance data from several sources, the capsule data may have to be
adjusted to account for the irradiation environment and chemical composition differences.

Additionally, if the surveillance data are from multiple sources, it is necessaty to adjust the capsule data for
chemical composition (copper and nickel content) differences. For the credibility determination, the
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surveillance data are normalized to the mean copper and nickel contents of the surveillance materials using
the following equation:

CF,
Ratio Adiusted ARTNDT, normalized = [ Table, Sury. Avg. Chent. ) * ARTNDT’ easared (8)

CF, Table, Surv. Chem.

A best-fit line (least squares regression) is then determined from the adjusted AR Tnpr capsule surveillance
data as a function of the capsule fluence factor.

The data are considered credible if the difference between the adjusted AR Txpr (i.e., chemistry adjusted)
and the predicted ARTypr (from the best-fit line) for all the data is within +28°F for weld metals and +17°F
for base metals. .

6.2 Credible Surveillance Data

In accordance with Regulatory Guide 1.99, Revision 2 and 10 CFR 50.61, credible surveillance data are
used to determine material-specific chemistry factor values for use in reactor vessel integrity assessments.
The chemistry factor is determined from a best-fit line through the surveillance data adjusted to account for
differences in chemical composition (i.e., copper and nickel contents) and irradiation environment (i.e.,
irradiation temperature) between the capsules and the vessel. The surveillance data are adjusted in the same
manner as for the credibility determination except that the 30 fi-1b transition temperature values are
normalized to the best estimate copper and nickel contents and the irradiation temperature of the vessel

being assessed.

6.3 Non-Credible Surveillance Data

If the surveillance data are determined to be non-credible, the chemistry factor value is calculated from the
generic Tables in 10 CFR 50.61 and Regulatory Guide 1.99, Revision 2 unless the chemistry factor
determined from the surveillance data is significantly greater than that from the generic Tables, indicating
that the Table chemistry factor is non-conservative. To determine if the generic Table chemistry factor is
non-conservative, the following steps are performed:

1. Determine the chemistry factor from the generic Tables based on the surveillance specimen
chemical composition; use this chemistry factor to determine the predicted ARTypr for each
capsule:

(PFEdiCtEd ART, NDT = CF:; Table, Surv. Avg. Chem. *fﬂapsule)

2. Determine difference between the predicted ARTnpt and the measured AR Typr.
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If the difference between the predicted AR Typr and the measured ARTypr values exceeds 2 standard
deviations (i.e., 56°F for weld metals and 34°F for base metals), the Table chemistry factor is considered
non-conservative. When the Table chemistry factor is determined to be non-conservative, the chemistry
factor determined from the “non-credible” surveillance data is used in the assessment of reactor vessel

integrity using the “full” value of o, in calculating the Margin term.,

6.4  Assessment of Weld Wire Heat Surveillance Data

The following tables provide the credibility assessment of the weld wire heats 71249, 61782, and 72442.
NOTE: The original Charpy V-notch impact data are based on hand-fit Charpy curves using engineering

judgment; these data were using a hyperbolic tangent curve fitting program to achieve consistency in the
interpretation of the available surveillance test data.
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Table 9. Credibility Assessment for Weld Wire Heat Number 7124957
Temp. Pred.
Irrad Meas. Adj. Ratio Adj. | ARTnor (°F) (Adjusted —
Capsule Chem. Fluence Fluence ARTyor ARTyor from best fit Predicted)
Designation Factor (x10"°n/cm?) Factor (°F) line ARTyor (°F)

Turkey Point Unit 3: Capsule T

T e oD Material 033 057 | 2003 | 546 0.739 0915 166 165 1633 158.1 52

garkey P °;,’;;§“S‘;zc§ac";‘\‘}§;’ Miateral 033 057 | 2003 | 546 1,530 1118 179 178 176.2 193.1 -169

g/‘iﬁ%ﬁf’},’;ﬁ“&:ﬁ?ﬁ‘{}ggMateﬂ u 029 060 | 1910 | 546 0.708 0503 211 210 219.0 156.0 63.0

o e e Material 033 | o057 | 2003 | 546 2.900 1283 191 190 188.0 2216 336

gfﬁ%?;f;gs‘}‘,ﬁf’spc ific RVSP Matl, 033 057 | 2013 | 551 2572 1253 215 219 2167 2165 02
Surv.Avg, | 0322 | 0576 | 1992 | 547

where Predicted ARTnpr = (Slopepes s * (Fluence Factor) and

Slopeyes: it = best fit line relating Adjusted ARTnpr to the Fluence Factor

(i.e., 172.8)

These data points are not credible since the scatter is greater than £28°F for two surveillance points.
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Table 10. Table Chemistry Factor Non-Conservatism Assessment for Weld Wire Heat Number 71249

Capsule
Designation

Table Chem.
Factor (Surv.

Capsule

Fluence
Factor

Adjusted
ARTnpr
&3]

Predicted
ARTwor (°F)

(Adjusted —
Prcdicted) ARTNDT

Shos o1 Pl Spscine RSP Material 1992 0915 | 1633 1825 192
e %‘}ﬁ?ﬁéﬁ?ﬁi’}ég Material 192 | 0963 | 2194 1799 31
Shct101: Pant Spasifi pSh Materal 192 | 1283 | 1880 | 2556 676
gﬁ‘ﬁ%ﬁ’%%s‘;‘lmsspm o RVSP Matl 199.2 1253 2167 249.6 329

The above assessment results indicate that the generic Table chemistry factor for the surveillance data grossly over-predicts the
adjusted measured data. Therefore, the Table chemistry factor calculated using the weld wire heat best-estimate copper and nickel

contents is considered conservative.
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Table 11. Credibility Assessment for Weld Wire Heat Number 61782 [6°]

R. E. Ginna: Capsule V

Temp. Predicted
Trrad. Fluence Meas Adjusted Adjusted ARTypr (°F) (Adjusted -
Capsule Chem. (x10%n/c Fluence ARTxpr ARTwpr | from Best Fit Predicted)
Designation Factor Factor ] Line ARTypr (°F)

where Predicted ARTnpr = (Slopesest i) * (Fluence Factor) and

Slopey.s it = best fit line relating Adjusted ARTnpr to the Fluence Factor

(i.e., 153.1)

These data points are not credible since the scatter is greater than £28°F for two surveillance points.

SA-1036: Plant Specific RVSP Matenal 2
B (g‘;‘“;laif‘;;“e';gc RVSP Material 024 052 | 1614 | s45 1.105 1.028 167 163 170 157 13
Sac ot oot Secifc RVSP Material 024 | 052 | 1614 | s45 | 1864 | LI71 169 165 173 179 7
g}f{ gg“f‘;;ﬁg;“;;gc RVSP Matenal 0.24 052 | 1614 | 545 3.746 1342 223 219 229 205 23
B Cams e D Lo Dropout Mat. 027 050 | 1826 | 556 1.030 1.008 138 145 134 154 20
R R T

Surv. Ave, | 0250 | 0543 | 1685
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Table 12. Table Chemistry Factor Non-Conservatism Assessment for Weld Wire Heat Number 61782

Table Chem. | Capsule | Adjusted (Adjusted —
Capsule Factor (Surv. Fluence ARTvor Predicted Predicted) ARTypr
i . Factor (°F)
R. E. Ginna: Capsule V
SA-1036: Plant Specific RVSP Material 168.5 0.808 149 136.1 129
R. E. Ginna: Capsule R
SA-1036: Plant Specific RVSP Matersal 168.5 1.028 170 173.2 3.2
R. E. Ginpa: Capsule T
SA-1036: Plant Specific RVSP Material 168.5 L171 173 1973 243
'R E. Ginna: Capsule S 168.5 1342 229 226.1 2.9
SA-1036: Plant Specific RVSP Matenal i i . i
B&WOG: Capsule DB1-LG1 :
SA-1135: ONS-2 Nozzle Belt Dropout Matl. 1685 1.008 134 1698 358
B&WOG: Capsule DB1-LG2 5
SA-1135: ONS-2 Nozzle Belt Dropout Matl. 168.5 1136 141 1914 504

Since the scatter for all data points is less than 2 standard deviations (56°F), the Table chemistry factor is conservative.
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Table 13. Credibility Assessment for Weld Wire Heat Number 724421%
(Measured ~
Meas, Predicted Predicted)
Cu Ni Chem, Irrad. Fluence Fluence RTwpr RTnpr from AR Tupr

Capsule Designation wi% wt% Factor | Temp (° (x10” n/em’ Factor (°F) best fit line (°F) (°°F
B&WOG: Capsule CR3-LG1
WF-67L: MD1 Nozzle Belt Dropout Matl, 022 0.60 167.0 556 0.609 0.861 167 1269 40.1
B&WOG: Capsule CR3-LGI
WE-67L: MD1 Nozzle Belt Dropout Mat] 0.22 0.60 167.0 556 1.950 1.182 138 174.2 -36.2
B&WOG: PWR-3
WE67 022 | 060 | 1670 556

Sury. Avg, 0.22 0.60 167.0 356

where Predicted ARTnpr = (Slopepes: pg * (Fluence Factor) and

Slopeyes: fie = best fit line relating Adjusted ARTxpr fo the Fluence Factor
(i.e., 147.4)

These data points are not credible since the scatter is greater than +28°F for two surveillance points.
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Table 14. Table Chemistry Factor Non-Conservatism Assessment for Weld Wire Heat Number 72442

(Adjusted —

Table Chem. | Capsule | Adjusted
P redicted) ARTynpr

Factor (Surv. | Fluence ARTypr
Factor °F)

Predicted

Capsule

B&WOG: Capsule CR3-LG1

WE-67L: MD) Nozzle Belt Dropout Matl, 1610 0.861 167

B&WOG: Capsule CR3-LGL

WF-67L: MD] Nozzle Belt Dropout Mat| 167.0 1182 138 1974 -59.4
B&WOG. PWR-5

W7 167.0 1.037 161 17132 122

The above assessment results indicate that the generic Table chemistry factor for the surveillance data grossly over-predicts the
adjusted measured data. Therefore, the Table chemistry factor calculated using the weld wire heat best-estimate copper and nickel

contents is considered conservative.
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PRESSURE TEMPERATURE LIMITS REPORT

Note:

1.0

2.0

Applicability limits for pressure temperature limits are discussed in Section 2.0, “Operating
Limits.”

RCS PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

This RCS Pressure and Temperature Limits Report (PTLR) for Point Beach
Nuclear Plant Units 1 and 2 has been prepared in accordance with the requirements of

Technical Specification 5.6.5.

The analytical methods used to determine the RCS pressure and temperature limits
shall be those previously reviewed and approved by the NRC; specifically those
described in NRC Safety Evaluations dated October 6, 2000, July 23, 2001,-and
October 18, 2007, and XXXXXXX..

The PTLR shall be provided to the NRC upon issuance for each reactor vessel fluence
period and for any revision or supplement thereto (Ref 5.19). Based upon fluence values in
Westinghouse reportETFR-REA-08-144 WCAP-16983-P (Ref5.15), this PTLR is effective
for 35:9 50 EFPY (approximately June-2044 2029). (Ref5.8)

The Technical Specifications addressed in this report are listed below:
1.1 3.4.3 Pressure/Temperature (P-T) Limits
1.2  3.4.12 Low Temperature Overpressure Protection (LTOP) System

OPERATING LIMITS

The cycle-specific parameter limits for the specifications listed in Section 1.0 are
presented in the following subsections. Changes to these limits must be developed
using the NRC approved methodologies specified in Technical Specification 5.6.5.
These limits have been determined such that applicable limits of the safety analysis are
met. Items that appear in capitalized type are defined in Technical Specification 1.1,
"Definitions."

2.1 RCS Pressure and Temperature Limits (LCO 3.4.3)

2.1.1 The RCS temperature rate-of-change limits are:
a. A maximum heatup rate of 100°F in any one hour.
b. A maximum cooldown rate of 100°F in any one hour.

c. An average temperature change of <10°F per hour during
inservice leak and hydrostatic testing operations.

21.2 The RCS P-T limits for heatup and cooldown are specified by
Figures 1 and 2, respectively. (Ref5.2)
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3.0

2.2

2.3

24

2.1.3 The minimum temperature for pressurization or bolt up, using the
methodology, is 60°F, which when corrected for possible instrument
uncertainties is a minimum indicated RCS temperature of 78°F (as
read on the RCS cold leg meter) or 70°F using the hand-held, digital
pyrometer.

Low Temperature Overpressure Protection System Enable Temperature (LCO
3.4.6,3.4.7, 3.4.10 and 3.4.12) '

The enable temperature for the Low Temperature Overpressure Protection
System is 285°F (includes instrument uncertainty for RCS T, wide range). (Ref5.4)

Low Temperature Overpressure Protection System Setpoints (LCO 3.4.12)

Pressurizer Power-Operated Relief Valve Lift Setting Limits

The limiting trip setpoint (Ref 5.26) for the pressurizer power-operated relief valves
(PORVSs) is <420 psig (includes instrument uncertainty).

The following operating restrictions ensure continued operability of the LTOP
system:

2.3.1 RCP Operating Restriction - No more than one RCP in operation for
RCS temperature <180°F. (Ref5.20 to 5.24)

2.3.2 Charging Pumps - Limit the number of operating charging pumps to
two when LTOP is in service. (Ref5.20 to 5.24)

Criticality and Hydrostatic Leak Test Limits

2.41 Criticality and hydrostatic leak test limits are shown on the RCS
Pressure Temperature Limits for heatup, Figure 1. (Ref5.2)

REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM

The reactor vessel material irradiation surveillance specimens shall be removed and
examined to determine changes in material properties. The removal schedules for
Units 1 and 2 are provided in Tables 1 and 2, respectively.

For the period of the renewed facility operating license, all capsules in the reactor vessel
that are removed and tested shall meet the test procedures and reporting requirements
of ASTM E 185-82. Any changes to the capsule withdrawal schedule, including spare
capsules, shall be approved by the NRC prior to implementation. (Ref 5.16 and 5.17)
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The pressure vessel surveillance program is in compliance with Appendix H to

10 CFR 50, entitled, "Reactor Vessel Radiation Surveillance Program." The material
test requirements and the acceptance standard utilize the nil-ductility temperature,
RTwpr, which is determined in accordance with ASTM E208. The empirical relationship
between RTypr and the fracture toughness of the reactor vessel steel is developed in
accordance with Appendix G, "Protection Against Non-Ductile Failure," to Section Xl of
the ASME Boiler and Pressure Vessel Code. The surveillance capsule removal
schedule meets the requirements of ASTM E185-82.

Surveillance specimens for the limiting materials for the PBNP reactor vessels are not
included in the plant specific surveillance program. Therefore, the results of the
examinations of these specimens do not meet the credibility criteria of

Regulatory Guide 1.99, Revision 2, for PBNP Units 1 and 2.

During the period of extended operation, reactor vessel surveillance capsules will be
removed and tested in accordance with the schedule contained in the most recently
NRC-approved Pressurized Water Reactor Owners Group (PWROG) Master Integrated
Reactor Vessel Surveillance Program (MIRVSP) Document. (Ref. 5.5)( Ref 5.25)

40 SUPPLEMENTAL DATA INFORMATION

The limiting RTprs values for the PBNP limiting beltline materials at 35:9 50
EFPY are:

¢ Unit 1 - Intermediate to Lower Shell Circ Weld = 284-0 236.0 °F; Lower Shell
Axial Weld = 250:3 234.4 °F (Ref. 5.8-AttachmentA 5.8 Table 1

e Unit 2 - Intermediate to Lower Shell Circ Weld = 296-4 280.6 °F; Intermediate
Shell Forging = 460:2 155.4 °F (Ref. 5.8-AttashmentA 5.8 Table 1)
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5.0 REFERENCES

5.1

5.2

5.3

54

5.5

5.6

5.7

5.8

5.9

5.10

5. 11

5.13

WCAP-14040-NP-A, "Methodology Used to Develop Cold Overpressure
Mitigating System Setpoints and RCS Heatup and Cooldown Limit Curves,"

Revision 2January-1996 4, May 2004

WCEAPR-15976, WCAP-16669, "Point Beach Units 1 and 2 Heatup and Cooldown
Limit Curves for Normal Operation," Revision 1, March-2008 January 2009

WEPCO Calculation Addendum No. 98-0156-00-A, Revision 0, "Evaluation of
New Surveillance Data on Chemistry Factor for Weld Wire Heat 61782, Point
Beach Unit 1," 9/22/1999

Westinghouse Letter WEP-08-25"Transmittal-of LTORS-Setpoint-Evaluation”
dated-March-14.-2008 Low Temperature Overpressure Protection System
(LTOPS) Setpoint Analysis, January 2007

PWR Owner Group Topical Report BAW-1543(NP), Revision 4, Supplement 6-A,
"Supplement to the Master Integrated Reactor Vessel Surveillance Program”
(TAC No. MC9608), June 2007

BAW-2325, "Response to Request for Additional iInformation (RAI) Regarding
Reactor Pressure Vessel Integrity," May 1998

CEOG Report "Best Estimate Copper and Nickel Values in CE Fabricated
Reactor Vessel Welds," CE NPSD-1039, Revision 2, Final Report, June 1997

Deeember—2-998 Areva Calculatlon 32 901 9238 000 RIPTS Values for Point

Beach Unit 1 and Unit 2, Revision 0, May 2006

ASME B&PVC Code Case N-641, "Alternative Pressure-Temperature
Relationship and Low Temperature Overpressure Protection System
Requirements, Section XI, Division 1"

NRC Letter, "Point Beach Nuclear Plant, Units 1 and 2 — Exemption from the
Requirements of T0CFR50.60 (TAC NOS. MA9680 and MA9681)," dated
October 6, 2000

NRC Letter, "Point Beach Nuclear Plant, Units 1 and 2 — Acceptance of
Methodology for Referencing Pressure Temperature Limits Report (TAC
Nos. MA8459 and MA8460)," dated July 23, 2001

NRGC Letter, "Point Beach Nuclear Plant, Units 1 and 2 — Issuance of
Amendments RE: The Conversion to Improved Technical Specifications (TAC
Nos. MA7186 and MA7187)," dated August 8, 2001

Deleted Areva Calculation 32-9019240-000. ART Values for Point Beach Unit 1
and Unit 2, Revision 0, May 2006

POINT BEACH TRM 2.2-4 REV. 8 MARK-UP




POINT BEACH NUCLEAR PLANT TRM 2.2
TECHNICAL REQUIREMENTS MANUAL

PRESSURE TEMPERATURE LIMITS REPORT

5.14 NRC SE "Amendment Nos. 229/234 to Facility Operating Licenses DPR-24 and
DPR-27, (approving use of FERRET Code as approved methodology for
determining RCS pressure and temperature limits)," dated October 18, 2007

Engineering Report

5.16 Renewed Facility Operating License DPR-24, Point Beach Nuclear Plant Unit 1
5.17 Renewed Facility Operating License DPR-27, Point Beach Nuclear Plant Unit 2
5.18 Deleted

5.19 Root Cause Evaluation 01092944, "Apparent Non-compliance with TS 5.6.5.c,"
Corrective Action to Prevent Recurrence (CATPR) 2 Root Cause (RC)2.

5.20 CL 4C, Low Temperature Overpressurization Protection Unit 1

5.21 CL 4C, Low Temperature Overpressurization Protection Unit 2

5.22 OP 3C, Hot Standby to Cold Shutdown

5.23 OP 4B, Reactor Coolant Pump Operation

5.24 OP 1A, Cold Shutdown to Hot Standby

5.25 NextEra Point Beach Letter, "Reactor Vessel Surveillance Program Request to
Change Reactor Vessel Surveillance Specimen Withdrawal Schedule," dated

January 19, 2010

5.26 Point Beach Nuclear Plan Design Guide DG-101, Instrument Setpoint Methodology
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REPLACE FIGURE WITH FIGURE 5-7 OF WCAP-16669-NP

Figure 1
RCS PRESSURE-TEMPERATURE LIMITS FOR HEATUP

PBNP 100°F/hr Heatup Limits
2500 I < T
HEATUP LIMIT USE:
- Unacceptable Operation above and/or to Leak Test Limit N /
- Acceptable Operation below and/or to right o

1

2000

CTQP Enable Temperature = 2/855*F' —»>

1500 T — \
Ifatup Limit - Core Non-critical up to 480°F/hr //
/ (" THeatup Limit - Core Critical up to 100°F/hr

1000 /

7 ™

500 — . <

/

Maximum LTOP Setpaint = 420 psig
with RCP restriction

0 LA T 7
AO 100 150 200 250 300 350 40N

Moderator Temperature (°F)

Actual Vessel Pressure (psig)
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MATERIAL PROPERTY BASIS
LIMITING MATERIAL: Intermediate Shell Longitudinal Welds SA-812 (ID) and SA-775 (OD)
LIMITING ART VALUES AT 53 EFPY (Hafnium Removal): 1/4T, 220.0°F
3/4T, 184.6°F
2500 {Opertim Version:6.2 Run:17762 Ogperlim s Verslon: 5.2
2250 1 {Leak Test LimltH
™S Critical Limit
2000 ) 60 Deg. F/Hr
A ‘ "~ Critical Limit
1756 Unacceptable 100 Deg. F/Hr
] Operatlon /
g . i
g 1500 ] .
E ﬂ /
: 3
@
o 1250 - Acceptable
X | Heatup Rate
% ] 66 Deg, F/Hr \ Operation
® 1 t
3 A Heatup Rate
5 1000 100 Deg. FiH ||
O 1 N 74
750
j Criticality LImit based on
500 ] inservice hydrostatic test
temperature (270 F} for the
1 service period upto 53 EFPY
] Boltup Temp
250 ) 60°F
0 TrTTY T Ty T ™Y LIS SN e 200 GO S S et T B M S Bt A

0 50 100 150 200 250 300 350 400 450 500 550
Moderator Temperature {Deg. F}

Figure 5-7 Point Beach Units 1 ahd 2 Reactor Coolant System Heatup Limitations (Heatup Rates
of 60 and 100°F/hr) Applicable for 53 EFPY (with Hafnium Removal and without
Margins for Instrumentation Errors) Using 1998 App. G Methodology (w/Kj.)

WCAP-16669-NP January 2009
Revision 1
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TRM 2.2

Actual Vessel Pressure {psig)

2500
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REPLACE FIGURE WITH FIGURE 5-8 OF WCAP-16669-NP

. Figure 2

RCS PRESSURE-TEMPERATURE LIMITS FOR COOLDOWN

PBNP 100°F/br Cooldown Limits

=
COOLDOWN LIMIT US

- Unacceptable Operation abo
- Acceptable Operation below and/o
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POINT BEACH TRM
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MATERIAL PROPERTY BASIS
LIMITING MATERIAL: Intermediate Shell Longitudinal Welds SA-812 (ID) and SA-775 (OD)
LIMITING ART VALUES AT 53 EFPY (Hafnium Removal): 1/4T, 220.0°F
3/4T, 184.6°F
250

0 — — —
IOperﬁm Verslon:5.2 Run:17762 Operlim.xis Version: 5.2

2250

2000
4
A
1750
| Unacceptable
— Operation
3 1500 ]
& 1500 — - Acceptable
=~ :I ) Operation
g
3
0
0
2 1250
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o
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3 |
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© ]
O
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Isteady-state
750 o
1 40
1 -60
i | 400
500
{ Boltup Temp
250 ] 60°F
o Lo b e SN . .
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Moderator Temperature (Deg. F)

Figure 5-8  Point Beach Units 1 and 2 Reactor Coolant System Cooldown Limitations (Cooldown
Rates up to 100°F/hr) Applicable for 53 EFPY (with Hafnium Removal and without
Margins for Instrumentation Exrors) Using 1998 App. G Methodology (w/Ki)

WCAP-16669-NP January 2009
Revision 1
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TABLE 1 (**)
POINT BEACH NUCLEAR PLANT UNIT 1
REACTOR VESSEL SURVEILLANCE CAPSULE REMOVAL SCHEDULE

Capsule ldentification Letter Approximate Removal Date*
September 1972 (actual)
December 1975 (actual)
October 1977 (actual)
March 1984 (actual)
April 1994 (actual)
Standby

ZIVHO0<

*  The actual removal dates will be adjusted to coincide with the closest scheduled plant
refueling outage or major reactor plant shutdown.

**  During the period of extended operation, reactor vessel surveillance capsules will be
removed and tested in accordance with the schedule contained in the most recently NRC-
approved Pressurized Water Reactor Owners Group (PWROG) Master Integrated Reactor
Vessel Surveillance Program (MIRVSP) Document. (Ref. 5.5)( Ref 5.25)

TABLE 2 (**)
POINT BEACH NUCLEAR PLANT UNIT 2
REACTOR VESSEL SURVEILLANCE CAPSULE REMOVAL SCHEDULE

Capsule identification Letter Approximate Removal Date*
November 1974 (actual)
March 1977 (actual)
April 1979 (actual)
October 1990 (actual)
June 1997 (actual)
Standby
April 2022

FZ(olnlnHI<

*  The actual removal dates will be adjusted to coincide with the closest scheduled plant
refueling outage or major reactor plant shutdown.

** During the period of extended operation, reactor vessel surveillance capsules will be
removed and tested in accordance with the schedule contained in the most recently NRC-
approved Pressurized Water Reactor Owners Group (PWROG) Master Integrated Reactor
Vessel Surveillance Program (MIRVSP) Document. (Ref. 5.5)( Ref 5.25).
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TABLE 3
POINT BEACH UNIT 1 RPV BELTLINE 35.9 50 EFPY VALUES®

Based on Westlnghouse Report WGAP459¥6WCAP 16669 Revision 1, "Point Beach Units 1 and 2 Heatup and Cooldown lelt Curves for Normal Operatlon " (Ref 5. 2) Nete—that—the

Vessel Manufacturer: Babcock & Wilcox

Plate and Weld Thickness (without cladding): 6.5", without clad ™

35.9 EFPY.®

359 EEPY.® 359 EFRY 35.9-EFPY-
Component Description Heat or Heat/Lot Inside Surface 1/4T Fluence 1/4T Fluence 3/4T FIuence 3/4T Fluence
Fluence (E19 n/cm?) | (E19 nfcm?) ©® Factor (@ (E19 n/cm?) @ Factor (@
Nozzle Belt Forging 122P237 825 0.36 8470.24 0:53-0.62 £:08 0.11 8370.44
Intermediate Shell Plate A9811-1 3-384.90 229 3.32 422 1.31 405 1.52 1404 1.12
Lower Shell Plate C1423-1 3-04 4.55 208 3.08 426 1.30 0:94 1.41 2:98 1.10
Nozzle Belt to Intermed. Shell 8T1762 '
Circ Weld (100%) (SA-1426) 025 0.36 847024 853 0.62 8:08 0.11 8:370.44
Intermediate Shell Long
Seam (ID 27%) 1P0815 (SA-812) 249 3.19 448 2.16 44 1.21 N/A N/A
Intermediate Shell Long "
Seam (OD 73%) 1P0661 (SA-775) 249 3.19 N/A N/A 068 0.99 8:88 1.00
Intermed. to Lower Shell Circ.
Weld (100%) 71249 (SA-1101) 3:0564.43 207 3.00 420 1.29 086 1.38 £:99 1.09
6y
(Lfa"(’)eo/[,)she” Long Seam 61782 (SA-847) 2.083.05 4.44.2.07 440 1.20 0.650.95 £.88 0.99

Footnotes:
@ . Limiting material

8

(c)

D)

(E)

POINT BEACH TRM

=047 E49-nlem’™

From an inside surface ﬂuence value (not |nclud1ng cladding), fluence is attenuated to a desired thlckness usnng equatlon (3) of Regulatory Gmde 1 99, Rewsnon 2: f= fsu,f X e
expressed in units of E19 n/cm?, E>1 MeV and x is the desnred depth in inches into the vessel wall- - :

P Fwal(4.625") £ 0.05¢

The dlmen3|onless fluence factor is calculated usmg the fluence factor formula from equatlon (2) of Regulatory Guide 1.9, Revision 2: ff = #28-%1°1%% where f is the fluence in units of E19 n/cm®.

REV. 8 MARK-UP

Where fsu,f is




POINT BEACH NUCLEAR PLANT
TECHNICAL REQUIREMENTS MANUAL

TRM 2.2

PRESSURE TEMPERATURE LIMITS REPORT

TABLE 4
POINT BEACH UNIT 2 RPV BELTLINE 35.9 50 EFPY VALUES®

Based on Westlnghouse ReportWGAP—%‘»Ql@WCAP 16669 Rev13|on 1, Pomt Beach Unlts 1 and 2 Heatup and Cooldown lelt Curves for Normal Operatlon " (Ref 5. 2)

Babcock & Wilcox and Combustion
Engineering

Vessel Manufacturer:

Plate and Weld Thickness (without cladding): 6.5", without clad ™

350 EFRY®
Heat or lnsi;:leSurface 360 EFRY-O 35.9-EFRY-S 360 EFPY-5 36-0- EFRY-5
Component Description Heat/Lot Fluence 1/4T Fluence 1/4T Fluence 3/aT FIuence 3/AT Fluence
2 (E19 nicm?) ® Factor ©© (E19 nfcm?) @ Factor (¢
, (E19 n/ecm”)
Nozzle Belt Forging 123352 034 0.50 923 0.34 £:600.70 844 0.16 844 0.51
Intermediate Shell Forging # 123V500 3-38 5.05 229 3.42 422 1.32 4.05 1.57 401 1.12
Lower Shell Forging 122W195 3-30 4.90 223 3.32 422 1.31 402 1.52 404112
Nozzle Belt to Intermed. Shell 21935
Circ Weld (100%) 834 0.50 023034 6606 0.70 844 0.16 0:44 0.51
Intermed. to Lower Shelt Circ 72442
Weld (100%) ® (SA-1484) 343 4.65 242 3.15 426 1.30 897 1.44 £:99 1.10

Footnotes:

®  Limiting Material

(8

-0.24x

From an inside surface fluence vaiue (not including cladding), fluence is attenuated to a desired thickness using equatlon (3) of Regulatory Gurde 1. 99 Rewsnon 2 f= fsu,f X e
four is expressed in units of E19 nfem?, E>1 MeV, and x is the desired depth in inches into the vessel wall. Fe a V35

depth-of 1/4-of the 6.5" vessel wall(1.6257) £ = 0.34 xe 2455 = 0,23 £19 nlom?.

The dlmensmnless ﬂuence factor is calculated usmg the ﬂuence factor formula from equatlon (2) of Regulatory Guide 1.99, Revision 2: ff =
E19 n/cm*~For-exarmp 35- b & _ff = 0. 230Rs—0a0ke 02 = g gy

Instruction Manual, Reactor Vessel, Point Beach Nuclear Plant No. 2, Combustion Engineering, CE Book #4869, October 1970 .

, where

() §028- 010 og 1)

, where f is the fluence in units of

(D)

®  EFPY value listed here is based on various reactor fuel management strategies and reactor power levels. SeeWGAP-45976 Revision4{Ref 5-2)}for discussion-of EFRY values—The-36-0
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POINT BEACH NUCLEAR PLANT TRM 2.2
TECHNICAL REQUIREMENTS MANUAL

PRESSURE TEMPERATURE LIMITS REPORT

TABLE 5
POINT BEACH UNIT 1 RPV 1/4T BELTLINE MATERIAL ADJUSTED REFERENCE TEMPERATURES AT
359 50 EFPY ™

Vessel Manufacturer: Babcock & Wilcox

Plate and Weld Thickness (without cladding): 6.5", without clad™’

Component Description I-I-Iieeaat;fc:t R'Il’:li)t:a(!’F) %Cu | %Ni | CF M e(t;rlr: od W A?L’;DT o | ©oa M?,ng)in (°I§;;I’;)
Nozzle Belt Forging 122P237 +50 011 | 082 | 77 Table 0.53.0.62 P 0 | 17 34 o
Intermediate Shell Plate A9811-1 +1 0.20 | 0.06 a8 Table 1422131 1074 269 | 17 68364 172

" " " 79.3 Dsa”t;‘{é) " %ﬁ " | 85 | 564 fgﬁf's
Lower Shell Plate C1423-1 +1 012 | 007 | 55.3 | Table 120 1.30 664 | 260 | 47 | 6364 | 43t

" " " 358 | unty " 4= © | 85 | 564 | oon
CroWeld (100%) oo (Shtazg) | 8478 | 049 057 | J50 | Table 053062 | jovo | 175 | 2 | Ge7 | 4310
'(?[t)eg;‘%d)iate Shell Long Seam é’;‘fg}g) 5-476 | 017 | 052 | o2 | Table 1441.21 ﬁ Jﬁ_‘; 28 | Y| 2
'(r(‘)tg”;“?‘f;}:)ate Shell Long Seam (1338?%) 5476 | 047 | 064 | 3FS | Table N/A N/A g 28 | NA N/A
}qt()e(;tr)}:e)ad. to Lower Shell Circ. Weld (817’-\1- %41181) 410474 023 | 059 | 1676 | Table®© 4.201.29 iﬁ ng 28 651§7 ﬁ
Lower Shell Long Seam (100%) (§A78§127) 5476 | 023 | 052 | jerg | Table 440 1.20 A ﬁ 28 | ¥ | A

" " x 4 1633 | SUg, " 1706 | & | 44 | 4834 | 22

_Footnotes:

7" See Table 3

(c)

(D)

(E)

[}

(G}
H

Credible Surveillance Data; see BAW-2325 for evaluation.

Non-credible surveillance data; see BAW-2325 for evaluation. Table CF conservative because difference between ratio-adjusted measure ARTypr and predicted ARTwpr based on Table
CF is less than 2¢ (56°F).

Credible SurveillanE:e Da)ta; see WE Calculation Addendum 98-0156-00-A, "Evaluation of New Surveillance Data on Chemistry Factor for Weld Wire Heat 61782, Point Beach Unit 1,"
(Ref.5.3) utilizing latest time-weighted temperature data for Point Beach Unit 1, which supersedes BAW-2325.

Adjusted reference temperature (ART) calculated per Regulatory Guide 1.99, Rev 2. ART = Initial RTypr + ARTnpr + Margin, where ARTypr = Chemistry Factor x Fluence Factor, and
Margln 2(612 + G4 ) s wrth ] deﬁned as the standard devratron of the Initial RTnor and o, defined as the standard deviation of ARTyor.

lnstructlon Manual 132- lnch I. D Reactor Pressure Vessel Babcock & Wilcox, September 1969.
Deleted.

EFPY value hsted here is based on varrous reactor fuel management strategles and reactor power levels—SeeWCAR-15976-Revision-H{Ref 5:2for discussion-of EFRY-values—Fhe-36-9
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POINT BEACH NUCLEAR PLANT

TECHNICAL REQUIREMENTS MANUAL

PRESSURE TEMPERATURE LIMITS REPORT

TRM 2.2

TABLE 6
POINT BEACH UNIT 2 RPV 1/4T BELTLINE MATERIAL ADJUSTED REFERENCE TEMPERATURES AT
35.9 50 EFPY

Vessel Manufacturer:

Babcock & Wilcox and Combustion Engineering

Plate and Weld Thickness (without cladding):

6.5", without clad™

Non-credible surveillance data; see BAW-2325 for evaluation. Table CF conservative because difference between measured ARTypr and predicted ARTnpr based on Table CF is less

than 2o (34°F)

Margin = 2(c? + 6,°)"%, with o, defined as the standard deviation of the Initial RTNDT, and o, defined as the standard devratlon of ARTNDT Forexample,fornozzle-beltforging:

Credible surveillance data; see BAW-2325 for evaluation.
Non-credible surveillance data; Table CF value based on best-estimate chemistry is higher than best fit calculated using surveillance data, and therefore, conservative.
Adjusted reference temperature (ART) calculated per Regulatory Guide 1.99, Rev. 2. ART =

Initial RTnpr + ARTnpr + Margin, where ARTnor = Chemistry Factor x Fluence Factor, and

& Deleted.

Final Report, June 1997 (Ref.5.7).

POINT BEACH TRM

22-12

Instmctron Manual Reactor Vessel Pornt Beach Nuclear Plant Unit 2 Combustlon Englneerlng, CE Book #4869 October 1970.

REV. 8 MARK-UP

Table CF value based on best-estimate chemistry data from CEOG Report "Best Estimate Copper and Nickel Values in CE Fabricated Reactor Vessel Welds,” CE NPSD-1039, Revision 2,

EFPY value listed here is based on varlous reactor fuel management strategles and reactor power levels. See"NCAR-159768 Revision-1-{Ref52)fordiscussion-of EFRYvalues—The-36:8

HAT25.9-50
oL Heat or Initial o/ NIE CF EFRY ARTnpT Margin ART
Component Description Heat/Lot RTyor (°F) | #CU | %Ni | CF | yethod Fluence °F) G | O | R | CR)®
Factor®
Nozzle Belt Forging 123V352 +40 011 | 073 | 76 Table 0:600.70 4%53' . 0 17 34 =
Intermediate Shell Forging 123V500 +40 0.09 | 0.70 | 58 Table® 1.221.32 73 69'86 0 17 34 past
Lower Shell Forging 122W195 +40 0.05 | 0.72 34+ Fable 422 1.31 3-8 +H 34 H2
" " " Surv., " 525 110
42.8 Data© 56.2 0 8.5 17 1132 |
Nozzle Belt to Intermed. Shell Circ Weld (H) 102 442
(100%) 21935 -56 0.18 | 0.70 [ 170 Table 8:600.7 1200 17 28 65.5 _ 129.5
Intermed. to Lower Shell Circ. Weld . (D) 2160 197 6847 280
| (100%) 72442 (SA-1484) -5-30 0.26 | 0.60 [ 180 Table 420 1.30 2344 119 28 608 265.2
Footnotes:
™" See Table 4



POINT BEACH NUCLEAR PLANT

TECHNICAL REQUIREMENTS MANUAL

PRESSURE TEMPERATURE LIMITS REPORT

TRM 2.2

TABLE 7

POINT BEACH UNIT 1 RPV 3/4T BELTLINE MATERIAL ADJUSTED REFERENCE TEMPERATURES AT
35.9 50 EFPY

Unless otherwise noted, all ART input data obtained from BAW-2325, "Response to Request for Additional Information (RAI) Regarding Reactor Pressure Vessel Integrity,” May 1998 (Ref. 5.6)
and -W-GAP—459¥6 WCAP 16669 Revrsnon 1, "Pomt Beach Umts 1 and 2 Heatup and Cooldown lert Cun/es for Normal Operatlon " (Ref 5.2). Although-the-analysis-in-\WGAP-15976-is-based

Vessel Manufacturer: Babcock & Wilcox
Plate and Weld Thickness (without cladding): 6.5", without clad™
o Initial o o/ NI¢ CF ARTnor Margin ART
Component Description Heat or Heat/lot RTxor (°F) %Cu | %Ni CF Method EFP;#:tI;lrt(lence (°F) o] Oa (°F) (OF){E)
Nozzle Belt Forging 122P237 +50 | 011 082 | 77 | Table 0:37.044 oA I A o I o
Intermediate Shell Plate A9811-1 +1 0.20 | 0.06 88 Table 484 1.12 88.9 26-9 1z 83-64 154
- " " 793 | a4ty " e © | 85 | 564 | 38
Lower Shell Plate C1423-1 +1 0.12 | 0.07 | 553 Table 898 1.10 542 26.9 17 6364 449
" " n - m 354 n
358 | S = 85 | 564 | g
Nozzle Belt to Intermed. Shell Circ Weld 1524 564 4197 6847 420
(100%) 8T1762 (SA-1426) -5-47.6 0.19 | 0.57 167.0 Table 037044 732 17.2 28 657 913
Intermediate Shell Long Seam (ID 27%) 1P0815 (SA-812) -5-47.6 0.17 | 0.52 167.0 Table N/A N/A 1 7'2 28 N}A N/A
Intermediate Shell Long Seam (OD 73%) 1PO66T (SA775) | 5-47.6 | 017 | 0.64 | joro | Table 0-89 1.00 e | n | 8 | T 2
Intermed. To Lower Shell Circ. Weld (100%) | 71249 (SA-1101) | +10-47.4 | 023 | 0.59 | 167.6 | Table® 0-99 1.09 1' 8625'39 0129 | 28 6‘?7 gt
Lower Shell Long Seam (100%) 61782 (SA-847) 5476 | 023 | 052 457‘41 o | Table 0-88 0.99 438‘51 o 4‘9‘11 75 | 28 68"165 o v
" " U 1633 QS”’“"M@; U 1437 » 44 | 4834 | 487

—
Footnotes:
A Qap T

(B}

See Table 3.

Credible Surveillance Data; see BAW-2325 for evaluation.

© "Non-credible surveillance data; see BAW-2325 for evaluation. Table CF conservative because difference between ratio-adjusted measured ARTnor are predicted ARTypr based on

Table CF is less than 26 (56°F).
®) Credible Surveillance Data; see WE Calculation Addendum 98-0156-00-A, "Evaluation of New Surveillance Data on Chemistry Factor for Weld Wire Heat 61782, Point Beach Unit 1,"
utilizing latest time-weighted temperature data for Point Beach Unit 1, which supersedes BAW-2325.
Adjusted reference temperature (ART) calculated per Regulatory Gunde 1.99, Rev. 2. ART = Initial RTnpr + ARTnot + Margin, where ARTypr = Chemistry Factor x Fluence Factor, and
Margm 2(61 + 6,9)%%,

(]

W|th c| defi ned as the standard deviation of the Initial RTNDT, and o, defi ned as the standard devnatlon of ARTNDT Fer—exarnpte—fer—nezzle—bek—fergmg—

;’;’) Instructlon Manual 132- lnch 1.D. Reactor Pressure Vessel Babcock & W|Icox September 1969
Deleted.

H EFPY value hsted here is based on varlous reactor fuel management strategles and reactor power levels—See W-CAR-15976 Revision-HRef 5-2for-discussion-ofF EFR Y -values—Hhe-36:9
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POINT BEACH NUCLEAR PLANT TRM 2.2
TECHNICAL REQUIREMENTS MANUAL '

PRESSURE TEMPERATURE LIMITS REPORT

TABLE 8
POINT BEACH UNIT 2 RPV 3/4T BELTLINE MATERIAL ADJUSTED REFERENCE TEMPERATURES AT
35.9 50 EFPY "

Vessel Manufacturer: Babcock & Wilcox and Combustion Engineering
Plate and Weld Thickness (without cladding): 6.5", without clad”’
3/47359
.. Heat or Initial . EFpyY ARTnpT Margin | ART
Component Description Heat/Lot RTnor (°F) %Cu %Ni CF | CF Method Fluence (°F) G Ga (°F) (°F)®
Factor™ :
Nozzle Belt Forging 123V352 +40 011 | 073 | 76 Table 0.44 0.51 e o |17 ] 34 | 3
Intermediate Shell Forging 123V500 +40 009 | 070 | 58 | Table® 4.04 1.12 58“665-2 o | 17| 34 =
Lower Shell Forging 122W195 +40 0.05 0.72 34 Table 404 1.12 H3 o £ 34 405
. " " Surv, " 434 100
428 | patal® 47.8 0 |85 17 | 4048
Nozzle Belt to Intermed. Shell Circ (H) 748 84
Weld (100%) 21935 -56 0.18 0.70 170 Table 844 0.51 873 17 28 65.5 96.8
Intermed. to Lower Shell Circ. Weld 72442 (D) 1782 197 68-4% 242
(100%) (SA-1484) %530 | 026 | 060 | 180 | Table 089 1.10 1084 | 11.9 | 28| 0. 229.2

_Footnotes:

®  See Table 4. :

®  Non-credible surveillance data; see BAW-2325 for evaluation. Table CF conservative because difference between measured ARTwor and predicted ARTnpr based on Table CF is

less than 2¢ (56°F).

Credible surveillance data; see BAW-2325 for evaluation.

Non-credible surveillance data Table CF value based on best-estimate chemlstry is higher than best fit calculated using surveillance data, and therefore, conservative.

Adjusted reference temperature (ART) calculated per Regulatory Guide 1.99, Rev. 2. ART = Initial RTnor + ARTnor + Margin, where ARTyor = Chemistry Factor x Fluence Factor, and
Margm 2(c| + 04 )° 5 W|th o] def ned as the standard dewatlon of the Initial RTwor, and 6, defined as the standard deviation of ARTnor. Galetlated-ARTvalues-are-rounded-to-the-nearest

(C)
(D)
(€

g Instructlon Manual Reactor Vessel Pomt Beach Nuclear Plant No 2.Combust|on Engineering, CE Book #4869, October 1970.
Deleted.
™ Table CF value based on best-estimate chemistry data from CEOG Report "Best Estimate Copper and Nickel Values in CE Fabricated Reactor Vessel Welds," CE NPSD-1039, Revision 2,
Final Report, June 1997

@ EFPY value llsted here is based on varlous reactor fuel management strategles and reactor power levels. See\WGAR-15976 Revision-1{Ref-5:2)for dissussion-of EFRY-values—The-36-9
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