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Subject: PWR Owners Group
Transmittal of PWR Owners Group (PWROG) Report ANP-2650 "Updated
Results for Request for Additional Information Regarding Reactor Pressure
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References:

1. Revision to BAW-2325 - RAI Regarding Reactor Pressure Vessel Integrity Generic
Letter 92-0 1, February 2, 1999 (B&WOG letter OG-1739).

The purpose of this letter is to transmit to the NRC report ANP-2650, which is an update to
BAW-2325, Revision 1. This report is provided for information only with no review requested.
ANP-2650 is provided in response to an NRC request made by email on March 9, 2006 and
through a conference call held on April 6, 2006.

Information from capsules tested prior to January 1999 can be found in document BAW-2325,
Revision 1, dated January 1999. The ANP-2650 document updates BAW-2325, Revision 1
adding data from capsules tested between January 1999 and May 2007. This document provides
the following:

1. Credibility and surveillance capsule data chemistry factor assessments for each Linde 80
heat including new capsules tested since BAW-2325, Revision 1.

2. Pressurized Thermal Shock (PTS) values for each of the above-listed plants are updated
for the plant's current licensing period (40 calendar years or 60 calendar years for plants
with license renewal) considering the surveillance data obtained from the new capsules.
The PTS values are consistent with the plants current licensing basis (as of May 2007).

3. Adjusted Reference Temperature (ART) values for each of the above-listed plants are
updated for the plant's current effective P/T curves considering surveillance data
obtained from the new capsules (as of May 2007).
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Brian Hall at (434) 832-2537 or Bill Gray at (434) 832-2783. If you have any additional
questions or comments on the enclosed report, feel free to contact Jim Molkenthin at (860) 731-
6727.
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1. Introduction

This report provides updated results to and supersedes BAW-2325, Revision 111 which
was a request for additional information issued by the U. S. Nuclear Regulatory
Commission (NRC) regarding reactor pressure vessel integrity. Responses are provided
for the following PWR Owner's Group (PWROG) participants' plants, formerly part of the
B&W Owner's Group (B&WOG) Reactor Vessel Working Group (RVWG):

Plant Owner

Arkansas Nuclear One Unit 1 Entergy Operations, Inc.

Crystal River Unit 3 Progress Energy

Davis-Besse First Energy Nuclear Operating Company

Oconee Unit 1 Duke Energy Corporation

Oconee Unit 2 Duke Energy Corporation

Oconee Unit 3 Duke Energy Corporation

Point Beach Unit 1 Nuclear Management Company

Point Beach Unit 2 Nuclear Management Company

Surry Unit 1 Dominion Generation

Surry Unit 2 Dominion Generation

Three Mile Island Unit 1 Exelon

Turkey Point Unit 3 Florida Power and Light

Turkey Point Unit 4 Florida Power and Light

A
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2. Executive Summary

The request for additional information regarding reactor pressure vessel integrity was
made to the PWR Owner's Group (PWROG) through an email, dated March 9, 2006, and
a conference call held on May 6, 2006. The following is the email from March 9, 2006:

"Mandated Surveillance Capsule Analyses for Plants Participating in the Babcock and
Wilcox Master Integrated Surveillance Program

AREVA periodically updates the Babcock and Wilcox (B&W) Master Integrated
Surveillance Program (henceforth B&WMISP) for B&W fabricated reactor vessels (RVs)
by periodically sending in updates of Report BAW-1543, "Supplement to the Master
Integrated Reactor Vessel Surveillance Program." The latest revision of this report was
Revision 4, which was submitted in Letter Number NRC:05:073/OG:05:1877, dated
December 20, 2005.

The last update of the surveillance capsule result analyses by either B&W, Framatome or
AREVA was performed in January 1999 in Report No. BAW-2325, Revision 1. However,
the updates in the Revisions of BAW-1543 only report that some capsules had been
tested and do not update the surveillance data chemistry factor analyses and surveillance
data credibility analyses that are required under the requirements of 10 CFR 50.61.

Since January 1999, a number of capsules in the integrated program have been removed
from some of the reactors participating in the B&WMISP. If the plants are going to rely on
the B&WMISP data, it is imperative that AREVA perform updates of the BAW-2325 report
whenever a new integrated capsule is removed that could impact the surveillance data
analyses, or at least on some sort of regular (periodic) basis."

Information from capsules tested prior to January 1999 can be found in document BAW-
2325, Revision 1[I], dated January 1999. This document includes the data from capsules
tested between January 1999 and May 2007. This document provides the following:

1. Credibility and surveillance capsule data chemistry factor assessments for each Linde
80 heat including new capsules since BAW-2325, Revision 1.

2. Pressurized Thermal Shock (PTS) values for each of the above-listed plants are
updated for the plant's current licensing period (40 calendar years or 60 calendar
years for plants with license renewal) considering the surveillance data obtained from
the new capsules. The PTS values are consistent with the plants current licensing
basis (May 2007).

3. Adjusted Reference Temperature (ART) values for each of the above-listed plants are
updated for the plant's current effective P/T curves considering surveillance data
obtained from the new capsules (May 2007).

No new chemical composition data has been obtained; the best-estimate chemistry
values from BAW-2325, Revision 1 are still applicable to the Linde 80 welds and are
shown in Section 3.

A
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3. Assessment of Best-Estimate Chemistry

The standard welding practice used by the Babcock & Wilcox Company (B&W) to
fabricate reactor pressure vessels including the automatic submerged-arc (ASA) process
with copper-plated manganese-molybdenum-nickel (Mn-Mo-Ni) filler wire and Linde 80
flux. The composition range (weight percent) of the filler wire was as follows:

Carbon (C) 0.10 -0.14 Silicon (Si) 0.10 max
Manganese (Mn) 1.75 - 2.25 Nickel (N) 0.50 - 0.70
Phosphorus (P) 0.020 max Molybdenum (Mo) 0.35- 0.55
Sulfur (S) 0.020 max

The copper plating was used to promote electrical conductance during welding and
corrosion resistance during storage. The copper concentration in the as-deposited weld
metal results from the combination of the copper plating and the base filler wire alloy
copper concentration. However, the principal source is the copper plating.

Thirty specific copper-plated wire/Linde 80 flux combinations were used in the fabrication
of the RVWG reactor vessel beltline regions. These combinations were produced using
15 different heats of filler wire and 19 separate lots of Linde 80 flux. Table 3.2-1 presents
the listing of the RVWG reactor vessel beltline region weld metals fabricated using
copper-plated wire and Linde 80 flux sorted by wire heat number.

3.1 Weld Wire Heat Copper and Nickel Chemical Composition Analyses for High-
Copper Linde 80 Weld Metals!11

Over the years, extensive chemical analyses have been performed on available as-
deposited weld metals fabricated with copper-plated filler wire and Linde 80 flux. These
data have been reported in BAW-1 500, "Chemistry of 177-FA B&W Owners' Group
Reactor Vessel Beltline Welds,,42] BAW-1799, "B&W 177-FA Reactor Vessel Beitline
Weld Chemistry Study,', 31 and BAW-2121 P, "Chemical Composition of B&W Fabricated
Reactor Vessel Beltline Welds.'441 The sources for these weld metals include weldments
in the form of nozzle belt forging dropouts, Midland reactor vessel beltline region cutout,
surveillance program test blocks and test specimens, weld qualifications, and reanalysis
of original weld qualification chemistry samples. An NRC Inspection of AREVA NP Inc.
(Inspection Report No.: 99901300/97-01 dated January 28, 1998) identified additional
data relevant to the determination of the best-estimate copper and nickel chemical
contents for the high-copper Linde 80 weld metals during the review process. However,
in the Inspection Report, it was determined that the best-estimate copper and nickel
chemical contests previously used were conservative in most cases because either (a)
the licensee's copper and nickel data were conservative relative to the raw data or (b)
when included in the calculations, the formerly unconsidered data had a negligible effect.
The listing of the raw copper and nickel chemical composition data for the high-copper
Linde 80 weld metals is presented in Appendix A of BAW-2325, Revision 1.

A
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3.2 High-Copper Linde 80 Weld Wire Heat Best-Estimate Copper and Nickel
Chemical Compositions!11

The best-estimate copper and nickel chemical compositions for the high-copper Linde 80
weld metals were determined by first establishing the mean for each particular material
source (i.e., nozzle belt dropout, Midland reactor vessel beltline region cutout,
surveillance block/specimen, weld qualification, and weld qualification retest). These
material source means were then used to calculate the mean for the weld wire heat (e.g.,
mean-of-the-means).

For certain weld wire heats, individual measured copper and/or nickel chemical
compositions are considered suspect and are not used in the determination of the best-
estimate chemical compositions for that weld wire heat. These data are identified with
shaded cells in the weld wire heat copper and nickel chemical composition tables
presented in Appendix A of BAW-2325, Revision 1. The basis for excluding the individual
measured copper and/or nickel chemical compositions in the best-estimate calculation
are based on one or more of the following criteria:

0 The suspect composition data point is lower/higher than the expected range
based on the other measured data points from the same particular weld wire
heat; a chemical analysis retest on the sample yields a chemical
composition that is more representative of the expected range.

0 The suspect composition data point is lower than the expected range based
on other measured data points from the same particular weld wire heat;
chemical composition data point not used for conservatism.

0 The suspect composition data point falls outside the expected range based
on other measured data points from the same particular weld wire heat; the
chemical analysis may have been performed in the base metal region of the
sample.

Table 3.2-2 summarizes the best-estimate copper and nickel chemical compositions for
the high-copper Linde 80 weld metals. In addition, the individual copper and nickel
chemical compositions for each of the weld wire heat sources are also presented.

A&
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Table 3.2-1. B&W Fabricated Reactor Vessel Beltline Welds

Wire Weld Metal Chemistry Factor Changed
Heat Designation Flux Lot Reactor Vessel Since BAW-2325, Revision 1?

299L44 SA-1526 8596 Surry-1, TMI-I NO
WF-25 8650 Oconee-1, Oconee-2, TMI-1

406L44 WF-112 8688 ANO-1 NO
WF-1 54 8720 Oconee-2

61782 SA-847 8350 Point Beach-I YES (from 141.1 to Table
SA-1135 8457 Oconee-1 Chemistry Factor 157.4)

71249 SA-1101 8445 Point Beach-i, Turkey Point-3, NOSA-1229 8492 Turkey Point-4
SA-1 229n8492

SA-1 769 8738 Oconee-1
Crystal River-3

72105 WF-70 8669 Crystal River-3, Oconee-3, TMI-1 NO
Turkey Point-4

72442 SA-1484 8579 Point Beach-2, Turkey Point-3 NO
WF-67 8669 Oconee-3, Turkey Point-4

72445 SA-1585 8597 Oconee-1, Surry-1, Surry-2 YES (from 137.8 to Table
SA-1650 8632 Surry-1 Chemistry Factor 158.0)

821T44 WF-182-1 8754 ANO-1, Davis-Besse YES (from 158.3 to Table
WF-200 8773 Oconee-3 Chemistry Factor 178.0)

T29744 WF-233 8790 Davis-Besse NO
1 P0661 SA-775 8304 Point Beach-1 NO
1P0815 SA-812 8350 Point Beach-1 NO
1 P0962 SA-1 073 8445 Oconee-1 NO
8T1554 SA-1494 8579 Surry-1, TMI-1 NO

WF-169-1 8754 Crystal River-3
8T1762 SA-1426 8553 Oconee-1, Point Beach-1 NO

SA-1430 8553 Oconee-1
SA-1493 8578 Oconee-1

8T3914 WF-232 8790 Davis-Besse NO

AR EVA
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Table 3.2-2. Best-Estimate Copper and Nickel Chemical Compositions for B&W
Fabricated Reactor Vessel Beltline Welds

Weld Wire Weld ID Flux Source of No. of Observi Source Mean
Heat Number Number] Lot No.1 Weldment J Cj Cu Ni

299L44 SA-1 526 8596 Weld Qualification 1 1 0.46 0.60
CR-3 Nozzle Dropout 13 13 0.37 0.70
Surry-1 RVSP Weld 11 11 0.23 0.64

WF-19 8650 Weld Qualification 1 1 0.29 0.72
WF-25 8650 Weld Qualification 4 3 0.32 0.71

TMI-1 RVSP Weld 10 9 0.33 0.67
ONS-3 Nozzle Dropout 2 2 0.36 0.70
TMI-2 Nozzle Dropout 122 121 0.33 0.67

SWeld Wire Heat Best-Estimate 0.34 0.68
(Mean of the Sources) ,,

406L44 WF-112 8688 Weld Qualification 3 3 0.30 0.58
ONS-1 RVSP Weld 22 23 0.32 0.59

WF-154 8720 Weld Qualification 3 3 0.26 0.59
WF-183 8754 Weld Qualification 1 1 0.21 0.59
WF-193 8773 Weld Qualification 2 3 0.28 0.60

ANO-1 RVSP Weld 9 9 0.27 0.58
Point Beach-2 RVSP Weld 1 1 0.25 0.59

Weld Wire Heat Best-Estimate 0.27 0.59

" ,• - .~.. ~~~ (Mean of the Sources) ,

61782 SA-847 8350 Weld Qualification 1 0 0.20
SA-848 8373 Weld Qualification 1 1 0.22 0.49
SA-948 8408 Weld Qualification 1 1 0.18 0.55
SA-1014 8436 Weld Qualification 1 1 0.23 0.46
SA-1036 8436 Weld Qualification 1 1 0.31 0.64

ONS-1 Nozzle Dropout 12 12 0.20 0.49
REG RVSP Weld 10 10 0.24 0.52

SA-1 118 8443 Weld Qualification 1 1 0.22 0.52
SA-1135 8457 Weld Qualification 1 1 0.17 0.50

ONS-2 Nozzle Dropout 29 29 0.27 0.59
SA-1346 8504 Weld Qualification 1 1 0.20 0.51
SA-1779 8738 Weld Qualification 1 1 0.28 0.45
SA-1 788 8754 Weld Qualification 1 1 0.29 0.47

Weld Wire Heat Best-Estimate 0.23 0.52
(Mean of the Sources)

A
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Table 3.2-2. (Cont'd) Best-Estimate Copper and Nickel Chemical Compositions for
B&W Fabricated Reactor Vessel Beitline Welds

Weld Wire Weld ID Flux Source of No. of Observ. Source Mean
Heat Number Number Lot No. Weldment j Cu Ni Cu Ni

71249 SA-1094 8457 Weld Qualification 1 1 0.23 0.55
TP-4 RVSP Weld 4 1 0.29 0.60

SA-1101 8445 Weld Qualification 1 1 0.21 0.57
ONS-I Nozzle Dropout 37 36 0.19 0.59
TP-3 RVSP Weld 6 1 0.33 0.57

SA-1229 8492 Weld Qualification 1 1 0.20 0.57
SA-1 344 8504 Weld Qualification 1 1 0.21 0.62
SA-1706 8669 Weld Qualification 1 1 0.21 0.55
SA-1769 8738 Weld Qualification 1 1 0.19 0.66

W Surv. Weld 41 36 0.28 0.62
;7 Weld Wire Heat Best-Estimate 0.23 0.59

: ~(Mean of the Sources) , . ,

72105 WF-70 8669 Weld Qualification 3 1 0.31 0.58
MD-1 Nozzle Dropout 78 78 0.39 0.58
MD-1 Beltline Weld 54 54 0.28 0.57

WF-113 8688 Weld Qualification 3 3 0.29 0.60
WF-209 8773 Weld Qualification 2 1 0.37 0.59
WF-209-1 8773 Weld Qualification 3 2 0.37 0.59

ONS-2 RVSP Weld 7 7 0.35 0.58
CR-3 RVSP Weld 4 4 0.36 0.61
ONS-3 RVSP Weld 53 53 0.29 0.56
MD-1 RVSP Weld 12 12 0.36 0.59
ZN-1 RVSP Weld 19 19 0.25 0.54
ZN-2 RVSP Weld 22 22 0.25 0.55

: , = i: Weld Wire Heat Best-Estimate 0.32 0.58
(Mean of the Sources) ,

72442 SA-1450 8467 Weld Qualification 1 1 0.25 0.60
SA-1484 8579 Weld Qualification 1 1 0.25 0.64

CR-3 Nozzle Dropout 18 18 0.26 0.59
WF-67 8669 Weld Qualification 4 3 0.32 0.58

MD-1 Nozzle Dropout 27 27 0.22 0.60
Weld Wire Heat Best-Estimate 0.26 0.60

":;' • ........... •' :+ • ... (Mean of the Sources) K• : :Ii•::•i::..
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Table 3.2-2. (Cont'd) Best-Estimate Copper and Nickel Chemical Compositions for
B&W Fabricated Reactor Vessel Beltline Welds

Weld Wire Weld ID Flux f Source of No. of Observ. [ Source Mean
Heat Numberl Number I Lot No.I Weldment Cu Ni Cu [ Ni

72445 SA-1263 8504 Weld Qualification 1 1 0.24 0.47
_ PB-1 RVSP Weld 2 2 0.23 0.62

SA-1471 8578 Weld Qualification 1 1 0.18 0.54
SA-1 582 8596 Weld Qualification 1 1 0.25 0.49
SA-1 585 8597 Weld Qualification 1 1 0.25 0.51

ANO-1 Nozzle Dropout 32 32 0.22 0.59
SA-1 650 8632 Weld Qualification 1 1 0.20 0.47
WF-9 8632 Weld Qualification 1 1 0.17 0.60
WF-101 8688 Weld Qualification 0 1 --- 0.60

Weld Wire Heat Best-Estimate 0.22 0.54
. , , : .... ÷, * ........ , (Mean of the Sources) , : + ,. *.

821T44 WF-182 8754 Weld Qualification 3 3 0.26 0.61
WF-182-1 8754 Weld Qualification 5 4 0.22 0.63

TMI-2 RVSP Weld 4 4 0.28 0.63
_ DB-1 RVSP Weld 6 6 0.22 0.63

WF-195 8773 Weld Qualification 1 1 0.18 0.63
IWF-200 1 8773 Weld Qualification 1 1 0.26 0.64

Weld Wire Heat Best-Estimate 0.24 0.63
(Mean of the Sources)

T29744 WF-233 8790 Weld Qualification 41 3 0.25 0.63[ IKOR-1 RVSP Weld 13 101 0211 0.67
WF-282 8806 Weld Qualification 1 11 0.16 0.66

, Weld Wire Heat Best-Estimate 021 065
(Mean of the Sources)

72102 SA-1187 8479 Weld Qualification 1 1 0.21 0.53
WF-29 18650 IWeld Qualification 1 31 2 0.21 0.62

. Weld Wire Heat Best-Estimate 0.21 0.58
(Mean of the Sources) ,.

IP0661 ~SA-775 8304 Weld Qualification 1 1 0.19 0.63
___ SA-1060 8446 Weld Qualification 1 10 .141 0.65

Weld Wire Heat Best-Estimate 0.17 0.64

. (Mean of the Sources) I I
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Table 3.2-2. (Cont'd) Best-Estimate Copper and Nickel Chemical Compositions for
B&W Fabricated Reactor Vessel Beltline Welds

Weld W•re Weld ID Flux Source of •No._ofObserv. Source Mean
Heat Number Number Lot No. Weldment Cu[MJ Cu [ Ni

1 P0815 SA-806 8304 Weld Qualification 1 1 0.25 0.48
SA-812 8350 Weld Qualification 1 1 0.12 0.52
SA-1366 8544 Weld Qualification 1 1 0.13 0.57

Weld Wire Heat Best-Estimate 0.17 0.52
'44i!÷ • > 4 L:% ii(Mean of the Sources)

1P0962 SA- 1073 8445 Weld Qualification 1 1 02,1 064

Weld Wire Heat Best-Estimate 0.211 0.64
(Mean of the Sources)

• ..... , • ... .. .... , .... 4 ...... . ...4> ...

8T1554 SA-1174 8479 Weld Qualification 1 1 0.19 0.60
SA-1413 8504 Weld Qualification 0 0
SA-1494 8579 Weld Qualification 1 1 0.14 0.45
WF-69 8669 Weld Qualification 1 1 0.15 0.61
WF-169-1 8754 Weld Qualification 3 3 0.16 0.61

SWeld Wire Heat Best-Estimate 0.16 0.57
(Mean of the Sources)

8T1762 SA-1426 8553 Weld Qualification 1 1 0.18 0.61
SA-1430 8553 Weld Qualification 1 1 0.16 0.60
SA-1493 8578 Weld Qualification 1 0 0.22
SA-1 580 8596 Weld Qualification 1 1 0.22 0.60
WF-4 8597 Weld Qualification 1 1 0.17 0.53
WF-8 8632 Weld Qualification 1 1 0.20 0.61
WF-18 8650 Weld Qualification 0 1 0.45

: !,•,',=4,- 4l .•Weld Wire Heat Best-Estimate 0.19 0.57
..I 4; ! "; i(Mean of the Sources) , ,

8T3914 WF-232 8790 Weld Qualification 1 21 3 0.18 0.66
WF-252 8806 Weld Qualification 01 1 0.59

'4 4•,• ,, 4 .i Weld Wire Heat Best-Estimate 0.18 0.62
.."'...' -4 ". .. ' , 4.(Mean of the Sources) 4
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3.3 Calculation of PTS and ART Values

These data have been used to complete pressurized thermal shock (RTPTS) and Adjusted
Reference Temperature (ART) calculations. Tables 3.3-1 through 3.3-39 show the RTPTS
and ART values for Arkansas Nuclear One Unit 1, Crystal River Unit 3, Davis-Besse,
Oconee Unit 1, Oconee Unit 2, Oconee Unit 3, Point Beach Unit 1, Point Beach Unit 2,
Three Mile Island Unit 1, Surry Unit 1, Surry Unit 2, Turkey Point Unit 3, and Turkey Point
Unit 4, respectively.

3.3.1 Pressurized Thermal Shock Reference Temperature Prediction

The reference temperature for pressurized thermal shock (RTPTS) is the nil ductility
temperature of the material as defined by 10 CFR 50.61[51, Paragraph (b)(2). It is
compared against screening criteria for protection against severe overcooling (thermal
shock) of the reactor vessel at high pressure. The pressurized thermal shock (PTS)
screening criteria are defined as 270°F for plates, forgings, and axial welds, and 300OF for
circumferential welds. Therefore, if the calculated RTPTS values for the reactor vessel
beltline materials are less than the specified screening criteria, the vessel is acceptable
with regard to the risk of vessel failure for PTS transients.

In accordance with 10 CFR 50.61, the RTpTs for each material in the beltline region is
determined by the following expression:

RTpTs = Initial RTNDT + ARTNDT + Margin
where: Initial RTNDT = initial reference temperature

ARTNDT = irradiation induced change in reference temperature
Margin = margin to cover uncertainties

3.3.1.1 Initial RTNDT

The method for determining the initial reference nil-ductility temperature (RTNDT) is
specified in the ASME B&PV Code, Section III, Paragraph NB-2331 [6 . The initial RTNDT is
the greater of the drop weight nil-ductility transition temperature (per ASTM Standard E
208-81) or the temperature that is 60°F below that at which the material exhibits 50 ft-lbs
and 35 mils lateral expansion. If measured values of initial RTNDT for the material in
question are not available, generic values for that class of material may be used if there
are sufficient test results to establish a mean and standard deviation for the class.
Measured and generic initial RTNDT values for all plants were found in BAW-2325,
Revision 1.

Alternative initial reference temperatures were used for calculations of PTS for Surry Unit
1 and Surry Unit 2 and Point Beach Unit 1 and Point Beach Unit 2, for the Linde 80 welds
as reported in BAW-2308, Revision 1-A, "Initial RTNDT of Linde 80 Weld Materials"'[7]. This
report was reviewed and approved for use by the Nuclear Regulatory Commission.

A
AREVA

3-8



ANP-2650

Dominion has made an exemption request for the use of the alternative initial RTNDT

values for Surry 1 and 218] and NMC plans to make an exemption request in 2007.

3.3.1.2 ARTNDT

The irradiation-induced change in reference temperature (ARTNDT) is defined as the mean
value of the shift in reference temperature caused by irradiation and is calculated as
follows:

ARTNDT = (CF) * (if)
where: CF = chemistry factor

ff = fluence factor

3.3.1.2.1 Chemistry Factor

The chemistry factor (CF) is a function of the material's copper and nickel content. The
CF is determined from Table 1 (for weld metals) and Table 2 (for base metals) in 10 CFR
50.61. When determining the CF, the weight percent copper and nickel are the best
estimate values for the material; these values are normally taken as the mean of the
measured values. When using initial RTNDT values from BAW-2308, Revision 1-A, there
are restrictions on the CF. The CF cannot be less than 167°F. In cases where
surveillance data is not credible or unavailable, the Table chemistry factors are used as
described above. The surveillance data is evaluated in Section 4 including data tested
through May 2007. For data deemed credible and conservative the chemistry factor is
calculated based on the surveillance data (see Section 4). None of the Linde 80 weld
wire heats with surveillance data are deemed credible in this evaluation.

3.3.1.2.2 Fluence Factor

In accordance with 10 CFR 50.61, the fluence factor (ff) is determined as follows:

ff = f(O. 2s-o.IOlogf)

where: f = fluence (1019 n/cm 2, E > 1.0 MeV) at the reactor vessel wetted surface

3.3.1.3 Margin

The "margin" is the quantity that is added to obtain conservative, upper-bound values of
the pressurized thermal shock reference temperature. The margin is determined by the
following expression:

Margin = 2 + A

where: ac = standard deviation for the initial RTNDT

Q& = standard deviation for ARTNDT

A
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If a measured value of initial RTNDT for the material in question is available, a is zero
because the measured initial value is an absolute value and it is assumed to have no
error. If generic values of initial RTNDT are used, a, is the standard deviation obtained
from the set of data used to establish the mean value. When using initial RTNDT values
from BAW-2308, Revision 1-A, a, is specified in BAW-2308, Revision 1-A.

The standard deviation for ARTNDT, CA, is established in 10 CFR 50.61, as 28°F for welds
and 170 F for base metals, except that ,A need not exceed 0.50 times the mean value of
ARTNDT. When using initial RTNDT values from BAW-2308, Revision 1-A, there are
restrictions on CA. CA must be 28°F.

3.3.1.4 Use of Surveillance Data

To verify that the RTpTs 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 programs & MIRVP must be integrated
into the RTPTs 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-lb
temperature unambiguously.

3. Where there are two or more sets of surveillance data from one reactor, the scatter of
ARTNDT values must be less than 28°F for welds and 170F 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 ±250 F.

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:
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ARTNDT =CF* ff

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

E[A * ffi I
CF = i=f

n

E ,Iff 
2

i=I

where: n = number of surveillance data points

Ai = measured value of ARTNDT

ffi = 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 ,A to be used is 140F for welds and 8.5 0F for base metals; however the
value of cA may not exceed one-half ARTNDT.

See Section 4 for credibility assessments for Linde 80 weld materials which include data
from capsules tested since 1999. BAW-2325, Revision 1 has credibility assessments for
the base metal materials. Only base metal heats C4339-1 and 123S266 have had new
data produced since 1999. The data from the S2-Y capsule[91 and TP3-X capsule[1°] are
evaluated in Section 4 of this document; only 123S266 is deemed credible.

3.3.2 Adjusted Reference Temperature (ART) Calculations

The adjusted reference temperatures (ARTs) are used in setting the upper limit for
pressure as a function of temperature during heatup and cooldown at the end of a given
service period as required by 10 CFR 50 Appendix G. The ART values are calculated
following NRC Regulatory Guide 1.99, Revision 2111]. The calculation of the ART for each
material in the beltline is the same as the PTS calculation, however differs in the following
ways:

1. Fluence and fluence factors are calculated at the %T and %T locations, where "T" is
the depth into the vessel wall measured from the vessel inside (wetted) surface. The
fluence at the %T and %T locations is determined as follows:

f = ,,,f (e- z2 4x)

where fsurf (1019 n/cm 2, E > 1.0 MeV) is the calculated value of the neutron fluence at
the inner wetted surface of the vessel, and "x" (in inches) is the depth into the vessel
wall measured from the vessel inner (wetted) surface.
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2. The fluence values which are used (the vessel inside surface fluence used to
calculated fluence and fluence factors at %T and ¾T) are those which correspond to
the current NRC approved pressure/temperature curves for the applicable plant.

3. The resulting ART values are given at the %T location and %T location.
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Table 3.3-1. Arkansas Nuclear One Unit I RTPTS at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal__ed Beltline Region Copper Nickel 48 EFPY* Chemistry Determining Initial RTpTs at Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm2 Factor (CF) CF RTNDT [12_ ___ __ Margjin 48 EFPY Basis[13

1

528360 Lower Nozzle Belt 0.03 0.70 1.11 20.0 Table +3 31 17.0 65.3 88.9 -
(AYN 131) Forging
C5120-2 Upper Shell Plate 0.17 0.55 1.17 122.8 Table -10 0 17.0 34.0 152.1 -
C5114-2 Upper Shell Plate 0.15 0.52 1.17 105.6 Table -10 0 17.0 34.0 134.2 -

C5120-1 Lower Shell Plate 0.17 0.55 1.16 122.8 Table -10 0 17.0 34.0 151.8 -
C5114-1 Lower Shell Plate 0.15 0.52 1.16 105.6 Table 0 0 17.0 34.0 144.0 -
821T44 Lower Nozzle Belt to
(WF-182-1) Upper Shell Circ. 0.24 0.63 1.11 178.0 Table -5 19.7 28.0 68.5 246.7 -

Weld (100%)
8T1762 Upper Shell Long. 0.19 0.57 1.02 152.4 Table -5 19.7 28.0 68.5 216.7
(WF-18) Weld (Both 100%)
406144 Upper to LowerShell 0.27 0.59 1.15 182.6 Table -5 19.7 28.0 68.5 253.2 278.0
(WF-112) Circ. Weld (100%) 1 1
8T1 762 Lower Shell Long. 0.19 0.57 1.02 152.4 Table 5 19.7 28.0 68.5 216.7
(WF-18) Weld (Both 100%) 0 0 - 1

*Updated fluence based on calculations through EOC 18 and extrapolation to 48 EFPY.
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Table 3.3-2. Arkansas Nuclear One Unit I 1/4T ART at 32 EFPY*

Best- Best- 4"T Fluence Assigned
RPV Base Estimate Estimate @ 32 Material Method of %T ART
MetalNVeld Beltline Region Copper Nickel EFPY*@ Chemistry Determining Initial @ 31 Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT[

12] o CTA Margin EFPY Basis[14
?

528360 Lower Nozzle Belt 0.03 0.70 0.462 20.0 Table +3 31 17.0 64.0 82.7 -
(AYN 131) Forging
C5120-2 Upper Shell Plate 0.17 0.55 0.498 122.8 Table -10 0 17.0 34.0 122.9 -

C5114-2 Upper Shell Plate 0.15 0.52 0.498 105.6 Table -10 0 17.0 34.0 109.8 -

C5120-1 Lower Shell Plate 0.17 0.55 0.492 122.8 Table -10 0 17.0 34.0 122.5 -

C5114-1 Lower Shell Plate 0.15 0.52 0.492 105.6 Table 0 0 17.0 34.0 118.7 -

821T44 Lower Nozzle Belt to
(WF-1 82-1) Upper Shell Circ. 0.24 0.63 0.462 178.0 Table -5 19.7 28.0 68.5 203.2 -

Weld (100%)
8T1762 Upper Shell Long. 0.19 0.57 0.407 152.4 Table -5 19.7 28.0 68.5 177.9
(WF-18) Weld (Both 100%) 1
406L44 Upper to Lower Shell 0.27 0.59 0.483 182.6 Table -5 19.7 28.0 68.5 209.0 213.5
(WF-112) Circ. Weld (100%) 1 1 1
8T1762 Lower Shell Long. 0.19 0.57 0.404 152.4 Table -5 19.7 28.0 68.5 177.5
(WF-18) Weld (Both 100%) -

*Note: ANO P/T curves are based on fluences 32 EFPY, however based on a discrepancy in calculating the reference temperature, validity of
the P/T curves was decreased from 32 EFPY to 31 EFPY.[ 14]

OUpdated fluence based on calculations through EOC 18 and extrapolation to 32 EFPY.
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Table 3.3-3. Arkansas Nuclear One Unit I ¾T ART at 32 EFPY*

Best- Best- ¾T Fluence Assigned
RPV Base Estimate Estimate @ 32 Material Method of %T ART
MetalIWeld Beltline Region Copper Nickel EFPY*Q Chemistry Determining Initial @ 31 Licensing
Wire Heat Location (wt%) (wt%) (x10 19 n/cm 2) Factor (CF) CF RTNDT[

12
1 a_ _ _A Margin EFPY Basis 14

?

528360 Lower Nozzle Belt 0.03 0.70 0.168 20.0 Table +3 31 17.0 62.9 76.5 -
(AYN 131) Forging .00.00182.Tae +3_31_17 _ 62.9_76.5
C5120-2 Upper Shell Plate 0.17 0.55 0.181 122.8 Table -10 0 17.0 34.0 91.0 -
C5114-2 Upper Shell Plate 0.15 0.52 0.181 105.6 Table -10 0 17.0 34.0 81.6 -
C5120-1 Lower Shell Plate 0.17 0.55 0.179 122.8 Table -10 0 17.0 34.0 90.6 -
C5114-1 Lower Shell Plate 0.15 0.52 0.179 105.6 Table 0 0 17.0 34.0 91.3 -
821T44 Lower Nozzle Belt to
(WF-182-1) Upper Shell Circ. 0.24 0.63 0.168 178.0 Table -5 19.7 28.0 68.5 157.5 -

Weld (100%)
8T1 762 Upper Shell Long. 0.19 0.57 0.148 152.4 Table -5 19.7 28.0 68.5 139.6
(WF-18) Weld (Both 100%)
406L44 Upper to Lower Shell 0.27 0.59 0.175 182.6 Table -5 19.7 28.0 68.5 161.8 165.2
(WF-112) Circ. Weld (100%)
8T1 762 Lower Shell Long. 0.19 0.57 0.147 152.4 Table -5 19.7 28.0 68.5 139.3
(WF-18) Weld (Both 100%) 0 1 2 6. 1

*Note: ANO P/T curves are based on fluences 32 EFPY, however based on a discrepancy in calculating the reference temperature, validity of

the P/T curves was decreased from 32 EFPY to 31 EFPY.1 141

@Updated fluence based on calculations through EOC 18 and extrapolation to 32 EFPY.
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Table 3.3-4. Crystal River Unit 3 RTpTs at 32 EFPY (40 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal/Weld Beltline Region Copper Nickel 32 EFPY" Chemistry Determining Initial RTpTs at Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT[

1 21  
i Y Margin 32 EFPY Basisl11

123V90 Lower Nozzle Belt 0.13 0.72 0.708 94.0 Table +3 31.0 17.0 70.7 158.6 -
(AZJ 94) Forging
C4344-1 Upper Shell Plate 0.20 0.54 0.790 115.8 Surv. Data +20 0 8.5 17.0 145.1 -
C4344-2 Upper Shell Plate 0.20 0.54 0.790 141.8 Table +20 0 17.0 34.0 186.4 -
C4347-1 Lower Shell Plate 0.12 0.58 0.800 82.6 Table -10 0 17.0 34.0 101.4 -
C4347-2 Lower Shell Plate 0.12 0.58 0.800 82.6 Table +45 0 17.0 34.0 156.4 -
71249 Lower Nozzle Belt to
(SA-1769) Upper Shell Circ. 0.23 0.59 0.708 167.6 Table +10 0 28.0 56.0 217.4 -

Weld (ID 40%)
8T1554 Lower Nozzle Belt to
(WF-169-1) Upper Shell Circ. 0.16 0.57 N/A 143.9 Table -5 19.7 28.0 N/A N/A -

Weld (OD 60%)
8T1762 Upper Shell Long. 0.19 0.57 0.740 152.4 Table -5 19.7 28.0 68.5 203.0 -
(WF-8) Weld (100%)
8T1762 Upper Shell Long. 0.19 0.57 0.740 152.4 Table -5 19.7 28.0 68.5 203.0 -
(WF-18) Weld (100%) 1 1 1
72105 Upper to Lower Shell 0.32 0.58 0.773 199.3 Table -26 0 28.0 56.0 214.9 289.0
(WF-70) Circ. Weld (100%)
8T15762 Lower Shell Long. 0.19 0.57 0.696 152.4 Table -5 19.7 28.0 68.5 200.4 -

(S-d8tWeld el1Into2h10
*Updated fluence based an calculations through EOC 10 and extrapolation to 32 EFPY.
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Table 3.3-5. Crystal River Unit 3 1/4T ART at 32 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate Y1 T Fluence Material Method of Y4T ART
Metal/Weld Beltline Region Copper Nickel @ 32 EFPY* Chemistry Determining Initial @ 32 Licensing
Wire Heat Location (Wt%) (wt%) (xl019 n/cm 2) Factor (CF) CF RTNDT[

12] al jFA Margin EFPY Basis-ls]-

123V190 Lower Nozzle Belt 0.13 0.72 0.427 94.0 Table +3 31.0 17.0 70.7 145.5 -
(AZJ 94) Forging
C4344-1 Upper Shell Plate 0.20 0.54 0.476 115.8 Surv. Data +20 0 8.5 17.0 128.8 -
C4344-2 Upper Shell Plate 0.20 0.54 0.476 141.8 Table +20 0 17.0 34.0 166.5 -

C4347-1 Lower Shell Plate 0.12 0.58 0.482 82.6 Table -10 0 17.0 34.0 89.8 -
C4347-2 Lower Shell Plate 0.12 0.58 0.482 82.6 Table +45 0 17.0 34.0 144.8 -

71249 Lower Nozzle Belt to
(SA-1769) Upper Shell Circ. 0.23 0.59 0.427 167.6 Table +10 0 28.0 56.0 193.9 213.0

Weld (ID 40%)
8T1 544 Lower Nozzle Belt to
(WF-169-1) Upper Shell Circ. 0.16 0.57 N/A 143.9 Table -5 19.7 28.0 N/A N/A -

Weld (OD 60%)
8T1762 Upper Shell Long. 0.19 0.57 0.446 152.4 Table -5 19.7 28.0 68.5 181.6 -
(WF-8) Weld (100%)
8T1762 Upper Shell Long. 0.19 0.57 0.446 152.4 Table -5 19.7 28.0 68.5 181.6 -
(WF-18) Weld (100%) 00064b5705.
72105 Upper to Lower Shell 0.32 0.58 0.466 199.3 Table -26 0 28.0 56.0 186.9 -
(WF-70) Circ. Weld (100%) 1 1 i I
8T1 762 Lower Shell Long.(SA-1580) Weld (Both 100%) 0.19 0.57 0.419 152.4 Table -5 19.7 28.0 68.5 179.1 -

*Updated fluence based on calculations through EOC 10 and extrapolation to 32 EFPY.
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Table 3.3-6. Crystal River Unit 3 %T ART at 32 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate 3T Fluence Material Method of 3T ART
Metal/Weld Beltline Region Copper Nickel @ 32 EFPY* Chemistry Determining Initial @ 32 Licensin
Wire Heat Location (wt%) (wt%) (xW019 

n/cm2) Factor (CF) CF RTNDT [12 - .i Margin EFPY Basis__ -

123V190 Lower Nozzle Belt 0.13 0.72 0.155 94.0 Table +3 31.0 17.0 70.7 121.7 -(AZJ 94) Forging__________________

C4344-1 Upper Shell Plate 0.20 0.54 0.173 115.8 Surv. Data +20 0 8.5 17.0 99.0 -
C4344-2 Upper Shell Plate 0.20 0.54 0.173 141.8 Table +20 0 17.0 34.0 129.9 -
C4347-1 Lower Shell Plate 0.12 0.58 0.175 82.6 Table -10 0 17.0 34.0 68.4 -
C4347-2 Lower Shell Plate 0.12 0.58 0.175 82.6 Table +45 0 17.0 34.0 123.4 -
71249 Lower Nozzle Belt to
(SA-1769) Upper Shell Circ. 0.23 0.59 N/A 167.6 Table +10 0 28.0 N/A N/A -

Weld (ID 40%)
8T1 544 Lower Nozzle Belt to
(WF-169-1) Upper Shell Circ. 0.16 0.57 0.155 143.9 Table -5 19.7 28.0 68.5 136.9 144.5

Weld (OD 60%)
8T1762 Upper Shell Long. 0.19 0.57 0.162 152.4 Table -5 19.7 28.0 68.5 142.7 -
(WF-8) Weld (100%)
8T1762 Upper Shell Long. 0.19 0.57 0.162 152.4 Table -5 19.7 28.0 68.5 142.7
(WF-18) Weld (100%) 00715Tl97.5 4

Upper to LowerShell 0.32 0.58 0.169 199.3 Table -26 0 28.0 56.0 135.7
(WF-70) Circ. Weld (100%)
8T1762 Lower Shell Long. 0.19 0.57 0.152 152.4 Table -5 19.7 28.0 68.5 140.6 -

(SA-1 580) Weld (Both 100%) 1 1 _
*Updated fluence based on calculations through EOC 10 and extrapolation to 32 EFPY.
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Table 3.3-7. Davis-Besse RTPTS at 32 EFPY (40 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of RTPTS at
Metal/Weld Beltline Region Copper Nickel 32 EFPY* Chemistry Determining Initial RTpTs at 32 Licensing
Wire Heat Location (wt%) (wt%) (x10 19 n/cm2) Factor (CF) CF RTNDTt 12 ] __ CFA Margin 32 EFPY EFPY0  Basis[13

123Y317 Nozzle Belt Forging 0.04 0.68 0.089 26.0 Table +50 0.0 17.0 10.2 70.5 70.5 -(ADS 203)

(AKJ 233) 0.04 0.77 1.019 26.0 Table +20 0.0 17.0 26.1 72.3 72.3 -

5P4086 Lower Shell Forging 0.02 0.81 1.017 20.0 Table +50 0.0 17.0 20.1 90.2 90.2 -
(BCC 241)
8T3914 Nozzle Belt to Upper
(WF-232) Shell Circ. Weld 0.18 0.62 0.176 157.3 Table -5 19.7 28.0 68.5 148.3 108.2 -

(ID 9%)
T29744 Nozzle Belt to Upper
(WF-233) Shell Circ. Weld 0.21 0.65 N/A 172.3 Table -5 19.7 28.0 N/A N/A N/A -

(OD 91%)
821T44 Upper to Lower Shell 0.24 0.63 1.017 178.0 Table +2 0.0 28.0 56.0 236.8 157.6 195.1
(WF-182-1) Circ. Weld (100%) 0.4 .3 .0717. Table +2 0.0 28.0 56.0 236.8 157.6 195.1

*Updated fluence based on calculations through EOC 14 and extrapolation to 32 EFPY.
OValues in this column use BAW-2308i71 initial RTNDT values.
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Table 3.3-8. Davis Besse /4T ART at 52 EFPY*

Best- Best- %T Fluence Assigned
RPV Base Estimate Estimate @ 52 Material Method of %T ART
Metal/Weld Beltline Region Copper Nickel EFPY@  Chemistry Determining Initial @ 52 Licensing
Wire Heat Location (wt%) (wt%) (x10 1 9 n/cm2) Factor (CF) CF RTNDT

1121  
al CFA Margin EFPY Basis 1 6

123Y317 Nozzle Belt Forging 0.04 0.68 0.087 26.0 Table +50 0.0 17.0 10.1 70.3 -
(ADB 203)
123X244 Upper Shell Forging 0.04 0.77 0.965 26.0 Table +20 0.0 17.0 25.7 71.5 -
(AKJ 233)
524086 Lower Shell Forging 0.02 0.81 0.959 20.0 Table +50 0.0 17.0 19.8 89.5 -
(BCC 241) ____ _____

8T3914 Nozzle Belt to Upper BAW-2308
(WF-232) Shell Circ. Weld 0.18 0.62 N/A 167.0 Revison 1-A 171 -47.6 17.2 28.0 N/A N/A -

(ID 9%)
T29744 Nozzle Belt to Upper
(WF-233) Shell Circ. Weld 0.21 0.65 0.176 172.3 Table -47.6 17.2 28.0 65.7 111.0 -

(OD 91%)
821T44 Upper to Lower Shell 0.24 0.63 0.959 178.0 Table -80.2 9.3 28.0 59.0 154.7 155.0
(WF-182-1L) Circ. Weld (100%) 0.24_0.63__,959_178.0_Table_-80_2_9.3_28.0_59.0_154.7 _155.0

*Note: Davis-Besse currently uses pressure/temperature curves for 21 EFPY "J however new pressure/temperature curves for 52 EFPY will
be submitted using the new 2006 embrittlement correlation and the BAW-2308 Revision 1-A lowered initial RTNDT values.
OUpdated fluence values based on calculations through EOC 14 and extrapolated to 52 EFPY.
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Table 3.3-9. Davis Besse %T ART at 52 EFPY*

Best- Best- %T Fluence f Assigned
RPV Base Estimate Estimate @ 52 Material Method of 3/T ART
Metal/Weld Betine Region Copper Nickel EFPYQ Chemistry Determining Initial @ 52 Licensing
Wire Heat Location (wt%) (wt%) (x101' n/cmr) Factor (CF) CF RTNDT[1 2  

O Y Margin EFPY Basis[16 -

123Y317 Nozzle Belt Forging 0.04 0.68 0.032 26.0 Table +50 0.0 17.0 5.9 61.8 -
(ADB 203)
123X244 Upper Shell Forging 0.04 0.77 0.350 26.0 Table +20 0.0 17.0 18.5 57.0 -
(AKJ 233)
5P4086 Lower Shell Forging 0.02 0.81 0.348 20.0 Table +50 0.0 17.0 14.2 78.4
(BCC 241)
8T3914 Nozzle Belt to Upper BAW-2308,
(WF-232) Shell Circ. Weld 0.18 0.62 N/A 167.0 Revison 1-A -47.6 17.2 28.0 N/A N/A

(ID 9%) Revion 1A [_
T29744 Nozzle Belt to Upper
(WF-233) Shell Circ. Weld 0.21 0.65 0.064 172.3 Table -47.6 17.2 28.0 65.7 75.6

(OD 91%)
821T44 Upper to Lower Shell 0.24 0.63 0.348 178.0 Table -80.2 9.3 28.0 59.0 105.1 114.0
(WF-1 82-1) Circ. Weld (100%)

*Note: Davis-Besse currently uses pressure/temperature curves for 21 EFPY Pb" however new pressure/temperature curves for 52 EFPY will
be submitted using the new 2006 embrittlement correlation and the BAW-2308 Revision 1-A lowered initial RTNDT values.
@Updated fluence values based on calculations through EOC 14 and extrapolated to 52 EFPY.
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Table 3.3-10. Oconee Unit I RTPTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence Material Method of
Metal/Weld Beltline Region Copper Nickel 48 EFPY 'r Chemistry Determining Initial RTPTs at Licensing
Wire Heat Location (wt%) (wt%) (x1 019 n/cm2) Factor (CF) CF RTNDT(1

2
] o T Margin 48 EFPY Basis1 8  I

ZV-2861 Lower Nozzle Belt 0.16 0.65 0.111 119.3 Table +3 31.0 17.0 70.7 125.9 -
(AHR 54) Forging
C2197-3 Intermediate Shel 0.15 0.50 1.18 104.5 Table +1 26.9 17.0 63.6 173.9 -

Plate rmediateShe__
C3265-1 Upper Shell Plate 0.10 0.50 1.31 65.0 Table +1 26.9 17.0 63.6 134.5 -
C3278-1 Upper Shell Plate 0.12 0.60 1.31 83.0 Table +1 26.9 17.0 63.6 153.8 -
C2800-1 Lower Shell Plate 0.11 0.63 1.31 74.5 Table +1 26.9 17.0 63.6 144.6 -
C2800-2 Lower Shell Plate 0.11 0.63 1.31 74.5 Table +1 26.9 17.0 63.6 144.6 -
61782 Lower Nozzle Belt to
(SA-1 135) INterm. Shell Cric. 0.23 0.52 0.111 157.4 Table -5 19.7 28.0 68.5 132.5 -

Weld (Both 100%)
1 P0962 Intermediate Shell
(SA-1 073) Long. Weld (Both 0.21 0.64 0.924 170.6 Table -5 19.7 28.0 68.5 230.3 230.3

100%)
71249 Intemi. To Upper
(SA-1229) Shell Circ. Weld 0.23 0.59 1.19 167.6 Table +10 0.0 28.0 56.0 241.7 -

(ID 61 %)
2991-44 Interm. To Upper
(WF-25) Shell Circ. Weld 0.34 0.68 N/A 220.6 Table -7 20.6 28.0 N/A N/A-

(OD 39%)
8T1 762 Upper Shell Long.
(SA-1 5)Cir W eld (Bo h 100% ) 0.19 0.57 1.12 152.4 Table -5 19.7 28.0 68.5 220.7 -72445N Upper to Lower Shelf7SA-15485 Up pe to Lw%) 0.22 0.54 1.27 158.0 Table -5 19.7 28.0 68.5 232.0 -8T1A762 Lower Shell Long.
8 SA-1 430 LoW eel l Lon. 0.19 0.57 1.08 152.4 Table -5 19.7 28.0 68.5 219.2 -8"A-1426) Weld (100%)

(ST17 Loe Sel)og 0.19 0.57 1.8124Table -5 19.7 28.0 68.5 219.2-
(SA-1430) Weld (00%)0_________________

A
AREVA

3-22



ANP-2650

Table 3.3-11. Oconee Unit I 14T ART at 33 EFPY

Best- Best- Y4T Fluence Assigned
RPV Base Estimate Estimate @ 33 Material Method of ¼1 T ART
Metal/Weld Beltline Region Copper Nickel EFPY11 3 Chemistry Determining Initial @ 33 Licensing
Wire Heat Location (wt%) (wt%) (x1019 n/cm2) Factor (CF) CF RTNDT [12 0 CrA Margin EFPY Basis1 Ji

Z V -2 8 6 1 L o w e r N o z z le B e lt 0 1 . 50 0 8 1 . a l 33 . 7 07 . 0 .(AHR+3 31.0 17.0 70.7 108.1

te Shell 015 0.50 0.518 104.5 Table +1 26.9 17.0 63.6 150.0 -

C3265-1 Upper Shell Plate 0.10 0.50 0.576 65.0 Table +1 26.9 17.0 63.6 119.6 -
C3278-1 Upper Shell Plate 0.12 0.60 0.576 83.0 Table +1 26.9 17.0 63.6 134.8 -
C2800-1 Lower Shell Plate 0.11 0.63 0.575 74.5 Table +1 26.9 17.0 63.6 127.6 -
C2800-2 Lower Shell Plate 0.11 0.63 0.575 74.5 Table +1 26.9 17.0 63.6 127.6 -
61782 Lower Nozzle Belt to
(SA-1135) INterm. Shell Cric. 0.23 0.52 0.0486 157.4 Table -5 19.7 28.0 60.1 100.4 -

Weld (Both 100%)
1 P0962 Intermediate Shell
(SA-1 073) Long. Weld (Both 0.21 0.64 0.405 170.6 Table -5 19.7 28.0 68.5 191.3 -

100%)
71249 Interm. To Upper
(SA-1 229) Shell Circ. Weld 0.23 0.59 0.522 167.6 Table +10 0.0 28.0 56.0 203.1 203.1

(ID 61%)
299L44 Interm. To Upper
(WF-25) Shell Circ. Weld 0.34 0.68 N/A 220.6 Table -7 20.6 28.0 N/A N/A -

(OD 39%)
8T1762 Upper Shell Long.
(SA-1493) Weld (Both 100%) 0.19 0.57 0.491 152.4 Table -5 19.7 28.0 68.5 185.4
72445 Upper to Lower Shell 0.22 0.54 0.556 158.0 Table -5 19.7 28.0 68.5 195.6 -
(SA-1585) Circ. Weld (100%)
8T1762 Lower Shell Long. 0.19 0.57 0.474 152.4 Table -5 19.7 28.0 68.5 184.1 -
(SA-1 426) Weld (100%)11
8T14762 Well Long. 0.19 0.57 0.474 15.4 Table -5 19.7 28.0 68.5 184.1 -
T1430) Lower Shell Long 0.57
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Table 3.3-12. Oconee Unit 1 %T ART at 33 EFPY

Best- Best- %T Fluence Assigned
RPV Base Estimate Estimate @ 33 Material Method of 3/¾T ART
Metal/Weld Beitline Region Copper Nickel EFPYE1' Chemistry Determining Initial @ 33 LicensingWire Heat Location (wt%) (wt%) (x1019 

n/-m2 Factor (CF) CF RTNDT[ 121  al FA, Margin EFPY Basis[1"
ZVo2861 Lower Nozzle Belt +ZV26 Lor 0.16 0.65 0.0176 119.3 Table +3 31.0 17.0 64.8 86.8 -(AHR 54) Fo gin ____

C2197-3 Intermediate Shell 0.15 0.50 0.188 104.5 Table +1 26.9 17.0 63.6 122.6 -
Plate

C3265-1 Upper Shell Plate 0.10 0.50 0.209 65.0 Table +1 26.9 17.0 63.6 102.4 -
C3278-1 Upper Shell Plate 0.12 0.60 0.209 83.0 Table +1 26.9 17.0 63.6 112.8 -
C2800-1 Lower Shell Plate 0.11 0.63 0.209 74.5 Table +1 26.9 17.0 63.6 107.8 -
C2800-2 Lower Shell Plate 0.11 0.63 0.209 74.5 Table +1 26.9 17.0 63.6 107.8 -
61782 Lower Nozzle Belt to
(SA-1135) INterm. Shell Cric. 0.23 0.52 0.0176 157.4 Table -5 19.7 28.0 46.7 66.7 -

Weld (Both 100%)
1 P0962 Intermediate Shell
(SA-1073) Long. Weld (Both 0.21 0.64 0.147 170.6 Table -5 19.7 28.0 68.5 148.5 -

100%)
71249 Interm. To Upper
(SA-1 229) Shell Circ. Weld 0.23 0.59 N/A 167.6 Table +10 0.0 28.0 N/A N/A -

(ID 61%)
299L44 Interm. To Upper
(WF-25) Shell Circ. Weld 0.34 0.68 0.190 220.6 Table -7 20.6 28.0 69.5 185.3 188.0

(OD 39%)
8T1 762 Upper Shell Long. 0.19 0.57 0.178 152.4 Table -5 19.7 28.0 68.5 146.1
(SA-1493) Weld (Both 100%)
72445 Upper to Lower Shell 0.22 0.54 0.202 158.0 Table -5 19.7 28.0 68.5 153.8 -
(SA-1585) Circ. Weld (100%)
8T1762 Lower Shell Long. 0.19 0.57 0.172 152.4 Table -5 19.7 28.0 68.5 144.9 -
(SA-1 426) Weld (100%)8T1762 Lower Shell Long. 0.19 0.57 0.172 15.4 Table -5 19.7 28.0 68.5 144.9
SA-1430) Weld (100%) III
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Table 3.3-13. Oconee Unit 2 RTPTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence Material Method of
Metal/Weld Belfine Region Copper Nickel 48 EFPY" Chemistry Determining Initial RTPTs at Licensing
Wire Heat Location (wt%) (wt%) (x1019 n/cm 2) Factor (CF) CF RTN-T[121 a GT Margin 48 EFPY Basis 18T

123T382 Lower Nozzle Belt 0.13 0.76 1.19 95.0 Table +3 31.0 17.0 70.7 173.3
(AMX 77) Forging
3P2359 Upper Shell Forging 0.04 0.75 1.28 26.0 Table +20 0.0 17.0 27.8 75.6
(AAW 163)
4P1885 Lower Shell Forging 0.02 0.80 1.27 20.0 Table +20 0.0 17.0 21.3 62.7
(AWG 164)
406L44 Lower Nozzle Belt to
(WF-154) Upper Shell Ciro. 0.27 0.59 1.19 182.6 Table -5 19.7 28.0 68.5 254.9

Weld (100%) 1
299L44 Upper to Lower Shell 0.34 0.68 1.23 220.6 Table -7 20.6 28.0 69.5 295.9 296.8
(WF-25) Circ. Weld (100%) =0 I I I I E 8
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Table 3.3-14. Oconee Unit 2 14T ART at 33 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate 4"T Fluence Material Method of Y4T ART
MetalNVeld Beitline Region Copper Nickel @ 33 EFPY Chemistry Determining Initial @ 33 Licensing
Wire Heat Location (wt%) (wt%) (x10 19 n/cm 2) Factor (CF) CF RTNDT[

121  
al aA Margin EFPY Basisli1

123T382 Lower Nozzle Belt 0.13 0.76 0.516 95.0 Table +3 31.0 17.0 70.7 151.2 -
(AMX 77) Forging
3P2359 Upper Shell Forging 0.04 0.75 0.557 26.0 Table +20 0.0 17.0 21.8 63.5 -
(AAW 163)
4PI885 Lower Shell Forging 0.02 0.80 0.552 20.0 Table +20 0.0 17.0 16.7 53.4 -
(AWG 164)
406L44 Lower Nozzle Belt to
(WF-154) Upper Shell Circ. 0.27 0.59 0.516 182.6 Table -5 19.7 28.0 68.5 212.4 -

Weld (100%) i I I I I I I I
299144 Upper to Lower Shell 0.34 0.68 0.538 220.6 Table -7 20.6 28.0 69.5 244.9 248.4
(WF-25) Circ. Weld (100%) 1 1_11__1__I_
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Table 3.3-15. Oconee Unit 2 %T ART at 33 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate ¾T Fluence Material Method of 3T ART
Metal/Weld Beltline Region Copper Nickel @ 33 EFPY Chemistry Determining Initial @ 33 Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm2) Factor (CF) CF RTNDT[

12
1 ___ C Margin EFPY Basis[11

123T382 Lower Nozzle Belt 0.13 0.76 0.188 95.0 Table +3 31.0 17.0 70.7 126.4 -
(AMX 77) Forging
3P2359 Upper Shell Forging 0.04 0.75 0.202 26.0 Table +20 0.0 17.0 14.9 49.8 -
(AAW 163)
4P1885 Lower Shell Forging 0.02 0.80 0.201 20.0 Table +20 0.0 17.0 11.4 42.8 -
(AWG 164)
406L44 Lower Nozzle Belt to
(WF-154) Upper Shell Circ. 0.27 0.59 0.188 182.6 Table -5 19.7 28.0 68.5 164.7 -

Weld (100%) 1 1 1
299L44 Upper to Lower Shell 0.34 0.68 0.195 220.6 Table 7 20.6 28.0 69.5 186.9 189.6
(WF-25) Circ. Weld (100%) 0.34 0.68 0926b-28..699
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Table 3.3-16. Oconee Unit 3 RTpTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluenca e Material Method of

MetaIIWeld Belfine Region Copper Nickel 48 EFPY1% Chemistry Determining Initial RTpTs at Licensin
Wre Heat Location (wt%) (wt%) (xl 019 n/cm2 Factor (C Mh CF RTNDT[121 CF MargIin 48 EFPY Basis[18_

4680 Lower Nozzle Belt 0.13 0.91 1.14 96.0 Table +3 31.0 17.0 70.7 173.2 -
Forging

522314 Upper Shell Forging 0.01 0.73 1.26 20.0 Table +40 0.0 17.0 21.3 82.6 -
(AWS 192)
522194 Lower Shell Forging 0.02 0.76 1.26 17.4 Surv. Data +40 0.0 8.5 18.5 77.0 -
(ANK 191)
821T44 Lower Nozzle Belt to
(WF-200) Upper Shell Circ. 0.24 0.63 1.14 178.0 Table -5 19.7 28.0 68.5 248.0 -

Weld (100%)
72442 Upper to Lower Shell
(WF-67) Circ. Weld (ID 75%) 0.26 0.60 1.22 180.0 Table -5 19.7 28.0 68.5 253.5 253.5
72105 Upper to Lower Shell 0.32 0.58 N/A 199.3 Table -26 0.0 28.0 NIA N/A -
(WF-70) Circ. Weld (OD 25%) 0.32 0.58 N/A 199.3 Table -26 0.0 28.0 N/A N/A
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Table 3.3-17. Oconee Unit 3 14T ART at 33 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate Y/4"1 Fluence Material Method of Y/4"1 ART
Metal/Veld Beitline Region Copper Nickel @ 33 EFPY Chemistry Determining Initial @ 33 Licensing

Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT[
12] 071 _ _A Margin EFPY Basis[1 ]

4680 Lower Nozzle Belt 0.13 0.91 0.499 96.0 Table +3 31.0 17.0 70.7 151.1 -
Forging

522314 Upper Shell Forging 0.01 0.73 0.550 20.0 Table +40 0.0 17.0 16.7 73.3 -
(AWS 192)
522194 Lower Shell Forging 0.02 0.76 0.549 17.4 Surv. Data +40 0.0 8.5 14.5 69.0 -
(ANK 191)
821T44 Lower Nozzle Belt to
(WF-200) Upper Shell Circ. 0.24 0.63 0.499 178.0 Table -5 19.7 28.0 68.5 206.9 -

___________Weld (100%) _____________

72442 Upper to Lower Shell 0.26 0.60 0.532 180.0 Table -5 19.7 28.0 68.5 211.7 211.7
(WF-67) Circ. Weld (ID 75%)
72105 Upper to Lower Shell 0.32 0.58 N/A 199.3 Table -26 0.0 28.0 N/A N/A -
(WF-70) Circ. Weld (OD 25%)
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Table 3.3-18. Oconee Unit 3 %T ART at 33 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate -/¾T Fluence Material Method of 3T ART
Metal/Weld Beltline Region Copper Nickel @ 33 EFPY Chemistry Determining Initial @ 33 Licensing
Wire Heat Location (wt%) (wt%) (x1 019 n/cm 2) Factor (CF) CF RTNDT[

12] ___ . , Margin EFPY Basist 1 ]

4680 Lower Nozzle Belt 0.13 0.91 0.181 96.0 Table +3 31.0 17.0 70.7 126.1 -
Forging

522314 Upper Shell Forging 0.01 0.73 0.200 20.0 Table +40 0.0 17.0 11.4 62.8 -
(AWS 192)
522194 Lower Shell Forging 0.02 0.76 0.199 17.4 Surv. Data +40 0.0 8.5 9.9 59.8 -
(ANK 191)
821T44 Lower Nozzle Belt to
(WF-200) Upper Shell Circ. 0.24 0.63 0.181 178.0 Table -5 19.7 28.0 68.5 160.7 -

Weld (100%) 1 11 11 _11_

72442 Upper to Lower Shell 0.26 0.60 0.193 180.0 Table -5 19.7 28.0 68.5 164.5 164.5
(WF-67) Circ. Weld (ID 75%)
72105 Upper to Lower Shell 0.32 0.58 0.193 199.3 Table -26 0.0 28.0 56.0 141.8 -
(WF-70) Circ. Weld (OD 25%)
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Table 3.3-19. Point Beach Unit I RTPTs at 53 EFPY (60 Calendar Years)

Fluence
RPV Base Best- Best- @ 53 Assigned

Metal/ Estimate Estimate EFPYO Material Method of RTPTS at RTpTs at
Weld Wire Beltline Region Copper Nickel (x1019 Chemistry Determining Initial 53 53 Licensing

Heat Location (wt%) (wt%) n/cm2  Facor (CF) CF RTNDT
1 121  al C Margin EFPY EFPY* Basis119

122P237 Nozzle Belt Forging 0.11 0.82 0.381 77.0 Table +50 0.0 17.0 34.0 140.4 140.4 -

A9811-1 Intermediate Shell 0.20 0.06 5.21 79.3 Surv. Data +1 26.9 8.5 56.4 169.3 169.3 -
Plate

C1423-1 Lower Shell Plate 0.12 0.07 4.83 35.8 Surv. Data +1 26.9 8.5 56.4 107.4 107.4 -

8T1 762 Nozzle Belt to
(SA-1426) Intermediate Shell 0.19 0.57 0.381 152.4 Table -5 19.7 28.0 68.5 175.2 140.5 -

Circ. Weld (100%)
1 P0815 Intermediate Shell
(SA-812) Long. Weld (ID 27%) 0.17 0.52 3.39 138.2 Table -5 19.7 28.0 68.5 245.8 238.4 -

1 P0661 Intermediate Shell
(SA-775) Long. Weld (OD 73%) 0.17 0.64 N/A 157.6 Table -5 19.7 28.0 N/A N/A N/A -

71249 Intermediate to Lower
(SA-1101) Shell Circ. Weld 0.23 0.59 4.71 167.6 Table +10 0 28.0 56.0 299.0 247.3 299.0

(100%)
61782 Lower Shell Long. 0.23 0.52 3.25 157.4 Table -5 19.7 28.0 68.5 269.6 236.8
(SA-847) Weld (100%)

*The license holder is in the process of submitting an exemption request to 10 CFR 50.61 for use of lowered initial RTNDT values per BAW-2308,

Revision 1-A.
@These values agree with the evaluation of the license renewal application performed in NUREG-1 839.[20[
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Table 3.3-20. Point Beach Unit I 1/4T ART at 34 EFPY

Best- Best- J T Fluence Assigned
RPV Base Estimate Estimate @ 34 Material Method of Y/J1-ART ¼T ARTMetal/Weld Beltline Region Copper Nickel EFPYE21' Chemistry Determining Initial @ 34 @ 34 Licensing

Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT[12] c_ Margin EFPY EFPY* Basis [21-

122P237 Nozzle Belt Forging 0.11 0.82 0.169 77.0 Table +50 0.0 17.0 34.0 124.8 124.8 -
Shell 0.20 0.06 2.288 79.3 Surv. Data +1 26.9 8.5 56.4 154.5 154.5 -

Plate
C1423-1 Lower Shell Plate 0.12 0.07 2.058 35.8 Surv. Data +1 26.9 8.5 56.4 100.3 100.3 -
8T1762 Nozzle Belt to
(SA-1426) Intermediate Shell 0.19 0.57 0.169 152.4 Table -5 19.7 28.0 68.5 144.3 106.7 -

Circ. Weld (100%) 1
1 P0815 Intermediate Shell
(SA-812) Long. Weld (ID 27%) 0.17 0.52 1.483 138.2 Table -5 19.7 28.0 68.5 216.8 203.3 -
1 P0661 Intermediate Shell
(SA-775) Long. Weld (OD 73%) 0.17 0.64 N/A 157.6 Table -5 19.7 28.0 N/A N/A N/A
71249 Intermediate to Lower
(SA-1101) Shell Circ. Weld 0.23 0.59 2.065 167.6 Table +10 0 28.0 56.0 266.7 215.0 267.0

(100%) _ i I
61782 Lower Shell Long. 157.4 -5 19.7 28.0 68.5 235.8 201.0
(SA-847) Weld (100%) 0.23 0.52 1.408 Table 5

*The license holder is in the process of submitting an exemption request to 10 CFR 50.61 for use of lowered initial RTNDT values per BAW-2308,

Revision 1-AY.
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Table 3.3-21. Point Beach Unit I 3/4T ART at 34 EFPY

Best- Best- 3/4T Fluence Assigned
RPV Base Estimate Estimate @ 34 Material Method of %T ART 3T ART
Metal/Weld Beltline Region Copper Nickel EFPY[211  Chemistry Determining Initial @ 34 @ 34 LicensingWire Heat Location (wt%) (wt%) (xl01 n/cm2 Factor (CF) CF RTNDT1 121  

___ - Margin EFPY EFPY* Basis[21r

122P237 Nozzle Belt Forging 0.11 0.82 0.0776 77.0 Table +50 0.0 17.0 28.3 106.7 106.7 -
A9811-1 Intermediate Shell 0.20 0.06 1.049 79.3 Surv. Data +1 26.9 8.5 56.4 137.8 137.8 -

Plate
C1423-1 Lower Shell Plate 0.12 0.07 0.944 35.8 Surv. Data +1 26.9 8.5 56.4 92.6 92.6 -
8T1 762 Nozzle Belt to
(SA-1426) Intermediate Shell 0.19 0.57 0.0776 152.4 Table -5 19.7 28.0 68.5 119.6 79.6 -

Circ. Weld (100%)
1 P0815 Intermediate Shell
(SA-812) Long. Weld (ID 27%) 0.17 0.52 N/A 138.2 Table -5 19.7 28.0 N/A N/A N/A -
1 P066 1 Intermediate Shell1 P0661 Lnt.rWed (hD 0.17 0.64 0.680 157.6 Table -5 19.7 28.0 68.5 204.0 167.0 -(SA-775) Long. Weld (OD 73%)

71249 Intermediate to Lower
(SA-1101) Shell Circ. Weld 0.23 0.59 0.947 167.6 Table +10 0.0 28.0 56.0 231.0 179.3 232.0

(100%) 1_11_1 1_11_
61782 Lower Shell Long. 0.23 0.52 0.646 157.4 Table -5 19.7 28.0 68.5 201.6 164.6 -
(LSA-847 Weld (100%) 1_____1_____1_____1____1_____1_____1____1_____1_____1_

*The license holder is in the process of submitting an exemption request to 10 CFR 50.61 for use of lowered initial RTNDT values per BAW-2308,
Revision 1-A.171
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Table 3.3-22. Point Beach Unit 2 RTPTs at 53 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of RTpTs at RTpTs at
Metal/Held Beltline Region Copper Nickel 53 EFPY Chemistry Determining Initial 53 53 LicensinM

aWire Heat Location (wt%) (wt%) (xl 053 E/cm2 Factor (CF) CF RTNDTi[12t a l A Margain EFPY EFPY* Basis[i9

123V352 Nozzle Belt Forging 0.11 0.73 0.525 76.0 Table +40 0.0 17.0 34.0 136.3 136.3 -
123V500 Intermediate Shell 0.09 0.70 5.26 58.0 Table +40 0.0 17.0 34.0 155.9 155.9 -

Forging
122W195 Lower Shell Forging 0.05 0.72 5.11 42.8 Surv. Data +40 0.0 8.5 17.0 117.2 117.2 -

21935 Nozzle Belt to
Intermediate Shell 0.18 0.70 0.525 170.5 Table -56 17.0 28.0 65.5 149.3 149.3 -
Circ. Weld (100%)

72442 Intermediate to
(SA-1 484) Lower Shell Circ. 0.26 0.60 4.85 180.0 Table -30 19.7 28.0 68.5 314.8 282.1 276.0

Weld (100%)
*The license holder is in the process of submitting an exemption request to 10 CFR 50.61 for use of lowered initial RTNDT values per BAW-2308,

Revision 1-A.171
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Table 3.3-23. Point Beach Unit 2 1/4T ART at 34 EFPY

Best- Best- ¼AT Fluence Assigned
RPV Base Estimate Estimate @ 34 Material Method of 1T ART AT ART
Metal/Weld Beltline Region Copper Nickel EFPY[ 213  Chemistry Determining Initial @ 34 @ 34 Licensing
Wire Heat Location (wt%) (wt%) (x1019 n/CM2 Factor (CF) CF RTNDT [12] _ i Margin EFPY EFPY* Basis [211

123V352 Nozzle Belt Forging 0.11 0.73 0.227 76.0 Table +40 0.0 17.0 34.0 119.6 119.6 -

123V500 Intermediate Shell 0.09 0.70 2.288 58.0 Table +40 0.0 17.0 34.0 145.0 145.0 -
Forging

122W195 Lower Shell Forging 0.05 0.72 2.234 42.8 Surv. Data +40 0.0 8.5 17.0 109.1 109.1 -

21935 Nozzle Belt to
Intermediate Shell 0.18 0.70 0.227 170.5 Table -56 17.0 28.0 65.5 111.8 111.8 -
Circ. Weld (100%)

72442 Intermediate to Lower
(SA-1484) Shell Circ. Weld 0.26 0.60 2.119 180.0 Table -5 19.7 28.0 68.5 280.2 247.6 280.0

*The (100%) h i r s gp u 01 on RTNDT values per BAW-2308,•*The license holder is in the process of submitting an exemption request to 10 CFR 50.61 for use of lowered initial RTNoT values per BAW-2308,

Revision 1-A.M
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Table 3.3-24. Point Beach Unit 2 /4T ART at 34 EFPY

Best- Best- %T Fluence Assigned
RPV Base Estimate Estimate @ 34 Material Method of %TART %TART
Metal/Weld Beltline Region Copper Nickel EFPY[ 211  Chemistry Determining Initial @ 34 @ 34 Licensing
W-re Heat Location (_wt %) - (xl 019 n/cm2 ) Factor (CE) CF RTNDT1 - ; Margin FPY EFPY* Basis21

123V352 Nozzle Belt Forging 0.11 0.73 0.104 76.0 Table +40 0.0 17.0 32.3 104.6 104.6 -

123V500 Intermediate Shell 0.09 0.70 1.049 58.0 Table +40 0.0 17.0 34.0 132.8 132.8
Forging

122W195 Lower Shell Forging 0.05 0.72 1.024 42.8 Surv. Data +40 0.0 8.5 17.0 100.1 100.1
21935 Nozzle Belt to

Intermediate Shell 0.18 0.70 0.104 170.5 Table -56 17.0 28.0 65.5 81.9 81.9 -
Circ. Weld (100%)

72442 Intermediate to
(SA-1 484) Lower Shell Circ. 0.26 0.60 0.971 180.0 Table -5 19.7 28.0 68.5 242.0 209.4 242.0

Weld (100%)

ieli-enser rouer is in the process or suurmiuIng an exemption request to -iu Lr-K U.
Revision 1-A.IFr

Tor use or iowerea inital i I NDT values per BMv-L.08,
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Table 3.3-25. Three Mile Island Unit I RTPTS at 29 EFPY (40 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal/Weld Belfine Region Copper Nickel 29 EFPY* Chemistry Determining Initial RTpTs at Licensing
Wire Heat Location (wt%) (wt%) (x10 19 n/cm 2) Factor (CF) CF RTNDT[12] aj (TA Margin 29 EFPY Basis 11

123S459 For 0.08 0.72 1.035 51.0 Table +3 31.0 17.0 70.7 125.2 -(ARY 59) Forging

C2789-1 Upper Shell Plate 0.09 0.57 1.088 58.0 Table +1 26.9 17.0 63.6 124.0 -
C2789-2 Upper Shell Plate 0.09 0.57 1.088 58.0 Table +1 26.9 17.0 63.6 124.0 -
C3307-1 Lower Shell Plate 0.12 0.55 1.088 82.0 Table +1 26.9 17.0 63.6 148.6 -

C3251-1 Lower Shell Plate 0.11 0.50 1.088 73.0 Table +1 26.9 17.0 63.6 139.4 -

72105 Lower Nozzle Belt to
(WF-70) Upper Shell Circ. 0.32 0.58 1.035 199.3 Table -26 0.0 28.0 56.0 231.3 -

Weld (100%)
8T1 762 Upper Shell Long. 0.19 0.57 0.778 152.4 Table -5 19.7 28.0 68.5 205.2
(NF-8) Weld (Both 100%)
2991-44 Upper to Lower Shell 0.34 0.68 1.058 220.6 Table -7 20.6 28.0 69.5 286.6 -
(WF-25) Circ. Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.698 220.6 Table -7 20.6 28.0 69.5 260.8 262.0
(SA-1 526) Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.698 220.6 Table -7 20.6 28.0 69.5 260.8 262.0
(SA-1 526) Weld (ID 37%)
8T1554 Lower Shell Long. 0.16 0.57 N/A 143.9 Table -5 19.7 28.0 N/A N/A -
(SA-1494) Weld (OD 63%) - I I I

*Updated fluence based on calculations through EOC 15 and extrapolation to 29 EFPY.

A
ARE EVA

3-37



ANP-2650
Table 3.3-26. Three Mile Island Unit I /4T ART at 29 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate Y4T Fluence Material Method of Y4T ART
Metal/Weld Beltline Region Copper Nickel @ 29 EFPY* Chemistry Determining Initial @ 29 Licensing
Wire Heat Location (wt%) (wt%) _xl 019 n/cm 2  Factor (CF) CF RTNDT[

121  
_r _ CFA Margin EFPY Basis-22r

123S454 Lower Nozzle Belt 0.08 0.72 0.605 51.0 Table +3 31.0 17.0 70.7 117.5 -
(ARY 59) Forging
C2789-1 Upper Shell Plate 0.09 0.57 0.636 58.0 Table +1 26.9 17.0 63.6 115.2 -
C2789-2 Upper Shell Plate 0.09 0.57 0.636 58.0 Table +1 26.9 17.0 63.6 115.2 -
C3307-1 Lower Shell Plate 0.12 0.55 0.636 82.0 Table +1 26.9 17.0 63.6 136.2 -
C3251-1 Lower Shell Plate 0.11 0.50 0.636 73.0 Table +1 26.9 17.0 63.6 128.2 -
72105 Lower Nozzle Belt to
(WF-70) Upper Shell Circ. 0.32 0.58 0.605 199.3 Table -26 0.0 28.0 56.0 201.2 -

Weld (100%) 1
8T1762 Upper Shell Long. 0.19 0.57 0.455 152.4 Table -5 19.7 28.0 68.5 182.5
(WF-8) Weld (Both 100%)
299144 Upper to Lower Shell 0.34 0.68 0.619 220.6 Table -7 20.6 28.0 69.5 253.5 251.0
(WF-25) Circ. Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.408 220.6 Table -7 20.6 28.0 69.5 228.2 -
(SA-1 526) Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.408 220.6 Table -7 20.6 28.0 69.5 228.2
(SA-1 526) Weld (ID 37%)
8T1554 Lower Shell Long. 0.16 0.57 N/A 143.9 Table -5 19.7 28.0 N/A N/A
(SA-1 494) Weld (OD 63%) 1 L - I I

*Updated fluence based on calculations through EOC 15 and extrapolation to 29 EFPY.
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Table 3.3-27. Three Mile Island Unit I 3T ART at 29 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate lRrT Fluence Material Method of /T ART
MetalsWeld Beltline Region Copper Nickel @ 29 EFPY* Chemistry Determining Initial @ 29 Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT[1

2l ___ __A Margin EFPY Basis T

123S454 Lower Nozzle Belt 0.08 0.72 0.220 51.0 Table +3 31.0 17.0 68.5 102.2 -
(ARY 59) Forging
C2789-1 Upper Shell Plate 0.09 0.57 0.231 58.0 Table +1 26.9 17.0 63.6 99.7 -
C2789-2 Upper Shell Plate 0.09 0.57 0.231 58.0 Table +1 26.9 17.0 63.6 99.7 -
C3307-1 Lower Shell Plate 0.12 0.55 0.231 82.0 Table +1 26.9 17.0 63.6 114.2 -
C3251-1 Lower Shell Plate 0.11 0.50 0.231 73.0 Table +1 26.9 17.0 63.6 108.8 -

72105 Lower Nozzle Belt to
(WF-70) Upper Shell Circ. 0.32 0.58 0.220 199.3 Table -26 0.0 28.0 56.0 148.0 -

Weld (100%) 1
8T1762 Upper Shell Long. 0.19 0.57 0.165 152.4 Table -5 19.7 28.0 68.5 143.5 -
(WF-8) Weld (Both 100%)
299L44 Upper to Lower Shell 0.34 0.68 0.225 220.6 Table -7 20.6 28.0 69.5 194.4 192.0
(WF-25) Circ. Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.148 220.6 Table -7 20.6 28.0 69.5 172.8 -
(SA-1526) Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 N/A 220.6 Table -7 20.6 28.0 N/A
(SA-1 526) Weld (ID 37%)
8T1554 Lower Shell Long. 0.16 0.57 0.148 143.9 Table -5 19.7 28.0 68.5 135.5

* de unb494liWeldt(uD 63%) EO_5 netrplain o 9EFY
*Updated fluence based on calculations through EOC 15 and extrapolation to 29 EFPY.- _ __-____-____-_____-_____
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Table 3.3-28. Three Mile Island Unit I RTPTS at 50 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal/Weld Beltline Region Copper Nickel 50 EFPY Chemistry Determining Initial RTPTs at Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT 91 - A Margin 50 EFPY Basis

123S454 Lower Nozzle Belt 0.08 0.72 1.836 51.0 Table +3 31.0 17.0 70.7 133.2 -
(ARY 59) Forging
C2789-1 Upper Shell Plate 0.09 0.57 1.972 58.0 Table +1 26.9 17.0 63.6 133.3 -

C2789-2 Upper Shell Plate 0.09 0.57 1.972 58.0 Table +1 26.9 17.0 63.6 133.3 -

C3307-1 Lower Shell Plate 0.12 0.55 1.972 82.0 Table +1 26.9 17.0 63.6 161.8 -

C3251-1 Lower Shell Plate 0.11 0.50 1.972 73.0 Table +1 26.9 17.0 63.6 151.1 -

72105 Lower Nozzle Belt to
(WF-70) Upper Shell Circ. 0.32 0.58 1.836 199.3 Table -31.1 13.7 28.0 62.3 263.8

Weld (100%)
8T1 762 Upper Shell Long. BAW-2308,
(WF-8) Weld (Both 100%) 0.19 0.57 1.311 167.0 Revison 1-Arn -47.6 17.2 28.0 65.7 197.6I
299L44 Upper to Lower Shell 0.34 0.68 1.914 220.6 Table -74.3 12.8 28.0 61.6 247.2 -
(WF-25) Circ. Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 1.177 220.6 Table -74.3 12.8 28.0 61.6 217.8 -
(SA-1 526) Weld (100%)
2991L44 Lower Shell Long. 0.34 0.68 1.177 220.6 Table -74.3 12.8 28.0 61.6 217.8 -
(SA-1526) Weld (ID 37%) _ 1
8T1554 Lower Shell Long. 0.16 0.57 N/A 167.0 BAW-2308, -47.6 17.2 28.0 N/A N/A
(SA-1494) Weld OD 63%) 0.16 0.57 N/A 167.0 Revison 1-A I I 71. 20/N

*The licensee will submit a license renewal application in 2008, which will be the licensing basis for this calculation.
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Table 3.3-29. Three Mile Island Unit I 14T ART at 50 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate Y4T Fluence Material Method of 4"T ART
MetalNVeld Beltline Region Copper Nickel @ 50 EFPY Chemistry Determining Initial @ 50 Licensing
Wire Heat Location (wt%) (wt%) (xl019 n/cm 2) Factor (CF) CF RTNDT a____ Margin EFPY Basis

123S454 Lower Nozzle Belt 0.08 0.72 1.074 51.0 Table +3 31.0 17.0 70.7 125.7
(ARY 59) Forging
C2789-1 Upper Shell Plate 0.09 0.57 1.153 58.0 Table +1 26.9 17.0 63.6 124.9 -
C2789-2 Upper Shell Plate 0.09 0.57 1.153 58.0 Table +1 26.9 17.0 63.6 124.9 -
C3307-1 Lower Shell Plate 0.12 0.55 1.153 82.0 Table +1 26.9 17.0 63.6 149.9 -
C3251-1 Lower Shell Plate 0.11 0.50 1.153 73.0 Table +1 26.9 17.0 63.6 140.5 -
72105 Lower Nozzle Belt to
(WF-70) Upper Shell Circ. 0.32 0.58 1.074 199.3 Table -31.1 13.7 28.0 62.3 234.5

Weld (100%)
8T1762 Upper Shell Long. 019 057 0767 1670 BAW-2308,
(WF-8) Weld (Both 100%) Revison 1-A 7 -47.6 17.2 28.0 65.7 172.6 -
299L44 Upper to Lower Shell 0.34 0.68 1.119 220.6 Table -74.3 12.8 28.0 61.6 215.0
(WF-25) Circ. Weld (100%) 00812Te428 1-
299L44 Lower Shell Long. 0.34 0.68 0.688 220.6 Table -74.3 12.8 28.0 61.6 184.7
(SA-1 526) Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.688 220.6 Table -74.3 12.8 28.0 61.6 184.7
(SA-1 526) Weld (ID 37%) I
8T1 554 Lower Shell Long. 0.16 0.57 N/A 167.0 BAW-2308,
(SA-1494) Weld (0D 63%) 0.16 0.57 N/A 167.0 Revison 1-A 7] -47.6 17.2 28.0 N/A N/A -I

•The licensee will submit a license renewal application in 2008, which will be the licensing basis for this calculation.
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Table 3.3-30. Three Mile Island Unit I 3T ART at 50 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate /T Fluence Material Method of 3/%T ART
Metal/Neld Beltline Region Copper Nickel @ 50 EFPY Chemistry Determining Initial @ 50 Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm2 ) Factor (CF) CF RTNDT 07_ CA Margin EFPY Basis

123S454 Lower Nozzle Belt 0.08 0.72 0.390 51.0 Table +3 31.0 17.0 70.7 111.4
2ARY 59- UprSing

C2789-1 Upper Shell Plate 0.09 0.57 0.419 58.0 Table +1 26.9 17.0 63.6 108.6
C2789-2 Upper Shell Plate 0.09 0.57 0.419 58.0 Table +1 26.9 17.0 63.6 108.6
C3307-1 Lower Shell Plate 0.12 0.55 0.419 82.0 Table +1 26.9 17.0 63.6 126.8C3251-1 Lower Shell Plate 0.11 0.50 0.419 73.0 Table + 1 26.9 17.0 63.6 119.9
72105M Lower Nozzle Belt to

(WF-70) Upper Shell Circ. 0.32 0.58 0.390 199.3 Table -31.1 13.7 28.0 62.3 178.5Weld (100%) .
8T1 762 Upper Shell Long. 0.19 0.57 0.279 167.0 BAW-2308,
(WF-8) Weld (Both 100%) Revison 1-A [7 -47.6 17.2 28.0 65.7 126.8
299L44 Upper to Lower Shell 0.34 0.68 0.407 220.6 Table -74.3 12.8 28.0 61.6 152.8 -
2NF-25) Circ. Weld (100%)
299L44 Lower Shell Long. 0.34 0.68 0.250 220.6 Table -74.3 12.8 28.0 61.6 125.0 -(SA-1 526) Weld (100%)
2991-44 Lower Shell Long. 0.34 0.68 N/A 220.6 Table -74.3 12.8 28.0 N/A N/A
(SA-1 526) 1Weld (ID 37%)_

8T1554 Lower Shell Long. 0.16 0.57 0.250 167.0 BAW-2308,
(SA-1494) Weld (OD 63%) 0.16 0.57 0.250 167.0 Revison 1 -A[7] -47.6 17.2 28.0 65.7 122.3

*The licensee will submit a license renewal application in 2008, which will be the licensing basis for this calculation.
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Table 3.3-31. Surry Unit I RTPTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal/Weld Beltline Region Copper Nickel 48 EFPY Chemistry Determining Initial RTPTs at Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT ___ _ _A Margin 48 EFPY Basis[ 3 -

122V109 Nozzle Belt Forging 0.11 0.74 0.775 76.1 Table +40 0.0 17.0 34.0 144.7 -

C4326-1 Intermediate Shell 0.11 0.55 5.66 73.5 Table +10 0.0 17.0 34.0 148.8 -
Plate

C4326-2 Intermediate Shell 0.11 0.55 5.66 73.5 Table 0 0.0 17.0 34.0 138.8 -
Plate

C4415-1 Lower Shell Plate 0.11 0.50 5.66 85.0 Surv. Data +20 0.0 8.5 17.0 158.2 -

C4415-2 Lower Shell Plate 0.11 0.50 5.66 73.0 Table 0 0.0 17.0 34.0 138.1 -

25017 Nozzle Belt to
(J726) Intermediate Shell 0.33 0.10 0.775 152.0 Table 0 20.0 28.0 68.8 209.9 -

Circ. Weld (100%)
8T1 554 Intermediate Shell BAW-2308,8T14 Ing.rWed Shell 0.16 0.57 1.08 167.0 esn-An -47.6* 17.2" 28.0 65.7 188.7 -
(S -194) Long. Weld (100%) Revison 1-A

72445 Intermediate to Lower BAW-2308,
(SA-1585) Shell Circ. Weld 0.22 0.54 5.61 167.0 Revison 1-A -72.5* 12.3" 28.0 61.2 226.520

(ID 40%)
72445 Intermediate to Lower BAW-2308,
(SA-1650) Shell Circ. Weld 0.22 0.54 N/A 167.0 Revison 1-A [7] -72.5* 12.3* 28.0 N/A N/A -

(OD 60%)
8T1 554 Lower Shell Long. 0.16 0.57 1.04 167.0 BAW-2308, -47.6" 17.2" 28.0 65.7 187.0
(SA-1494) Weld (100%) Revison 1-A [7]
299L44 Lower Shell Long. 0.34 0.68 1.04 220.6 Table -81.8" 11.6* 28.0 60.6 201.8 268.5
(SA-1 526) Weld (100%)

*The licensee has made an exemption request to use the initial RTNDT values from BAW-2308, Revision 1 -A""
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Table 3.3-32. Surry Unit I 1/4T ART at 48 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate Y¼T Fluence Material Method of 41T ART
Metal/Weld Beltline Region Copper Nickel @ 48 EFPY Chemistry Determining Initial @ 48 Licensing
Wire Heat Location (wt%) (wt%) (x1019 n/c 2)M Factor (CF) CF RTNDT cy! G Margin EFPY Basis1 81

122V109 Nozzle Belt Forging 0.11 0.74 0.473 76.1 Table +40 0.0 17.0 34.0 134.2 -
C4326-1 Intermediate Shell 0.11 0.55 0.345 73.5 Table +10 0.0 17.0 34.0 141.3 -

Plate
C4326-2 Intermediate Shell 0.11 0.55 0.345 73.5 Table 0 0.0 17.0 34.0 131.3 -

Plate
C4415-1 Lower Shell Plate 0.11 0.50 0.345 85.0 Surv. Data +20 0.0 8.5 17.0 149.5 -
C4415-2 Lower Shell Plate 0.11 0.50 0.345 73.0 Table 0 0.0 17.0 34.0 130.6 -
25017 Nozzle Belt to
(J726) Intermediate Shell 0.33 0.10 0.473 152.0 Table 0 20.0 28.0 68.8 189.1 -

Circ. Weld (100%)8T1 554 Intermediate Shell BAW-2308,8T14 Lng.rWed Sh00% 0.16 0.57 0.659 167.0 Revison 1 -47.6* 17.2* 28.0 65.7 165.6 -(SA-1494) Long. Weld (100%) Revison 1t-A ]

72445 Intermediate to Lower BAW-2308,
(SA-1 585) Shell Circ. Weld 0.22 0.54 0.342 167.0 Revison 1-A [7 -72.5* 12.3* 28.0 61.2 209.4 228.4

(ID 40%)
72445 Intermediate to Lower BAW-2308,
(SA-1 650) Shell Circ. Weld 0.22 0.54 N/A 167.0 Revison 1-A [73 -72.5* 12.3" 26.0 N/A N/A

(O 60%)
8T1554 Lower Shell Long. BAW-2308, -47.6* 17.2* 28.0 65.7 163.8
(SA-1494) Weld (100%) 0.16 0.57 0.634 167.0 Revison 1-A [7]
299L44 Lower Shell Long. 0.34 0.68 0.634 220.6 Table -81.8* 11.6* 28.0 60.6 171.3 -
(SA-1526) Weld (100%) 1 1 1*The licensee has made an exemption request to use the initial RTNDT values from BAW-2308, Revision 1-AT"
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Table 3.3-33. Surry Unit I %T ART at 48 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate ¾T Fluence Material Method of 3/4T ART
Metal/Weld Beitline Region Copper Nickel @ 48 EFPY Chemistry Determining Initial @ 48 LicensingWire Heat Location (wt%) (wt%) (x1019 n/cm2) Factor (CF) CF RTNDT al aA Margjin EFPY Basis[a]

122V109 Nozzle Belt Forging 0.11 0.74 0.176 76.1 Table +40 0.0 17.0 34.0 115.0 -

-0.11 0.55 0.129 73.5 Table +10 0.0 17.0 34.0 122.6 -
Plate

C4326-2 Intermediate Shell 0.11 0.55 0.129 73.5 Table 0 0.0 17.0 34.0 112.6 -
Plate

C4415-1 Lower Shell Plate 0.11 0.50 0.129 85.0 Surv. Data +20 0.0 8.5 17.0 127.9 -
C4415-2 Lower Shell Plate 0.11 0.50 0.129 73.0 Table 0 0.0 17.0 34.0 112.1 -
25017 Nozzle Belt to
(J726) Intermediate Shell 0.33 0.10 0.176 152.0 Table 0 20.0 28.0 68.8 150.8 -

Circ. Weld (100%) 1
8T1 554 Intermediate Shell BAW-2308,8T14 Lng.rWed Sh00% 0.16 0.57 0.245 167.0 Re-ison 171 -47.6* 17.2" 28.0 65.7 121.5 -(SA-1494) Long. Weld (100%) Revison 1 -A[]

72445 Intermediate to Lower
(SA-1585) Shell Circ. Weld 0.22 0.54 N/A 167.0 1-A 7) -72.5* 12.3" 28.0 N/A N/A -2

(ID 40%) Revison
72445 Intermediate to Lower
(SA-1650) Shell Circ. Weld 0.22 0.54 0.127 167.0 BAW-2308,

(OD 60%) Revison 1-A [7] -72.5* 12.3" 28.0 61.2 166.9 189.5
8T1554 Lower Shell Long. 0.16 0.57 0.236 167.0 BAW-2308,___A-1494__ Wed(0% .605 .3 6. Revison 1-A [7] -47.6* 17.2" 28.0 65.7 120.0
(SA-1 494) Weld (100%)Rvsn1-
299L44 Lower Shell Long. 0.34 0.68 0.236 220.6 Table -81.8" 11.6* 28.0 60.6 113.3 -
(SA-1 526) Weld (100%) 1 1 1 1 1 1

*The licensee has made an exemption request to use the initial RTNDT values from BAW-2308, Revision 1-A --I
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Table 3.3-34. Surry Unit 2 RTPTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal/Weld Beitline Region Copper Nickel 48 EFPY Chemistry Determining Initial RTPTs at Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm2) Factor (CF) CF RTNDT __ _A_ Margin 48 EFPY Basis r23

123V303 Nozzle Belt Forging 0.11 0.72 0.632 75.8 Table +30 0.0 17.0 34.0 130.1 -
04331-2 Intermediate Shell 0.12 0.60 5.38 83.0 Table -10 0.0 17.0 34.0 141.6 -

Plate
P4339-2 Intermediate Shell 0.11 0.54 5.38 73.4 Table -20 0.0 17.0 34.0 118.0 -
Plate

C4208-2 Lower Shell Plate 0.15 0.55 5.38 107.3 Table -30 0.0 17.0 34.0 156.0 -
C4339-1 Lower Shell Plate 0.11 0.54 5.38 73.4 Table -10 0.0 17.0 34.0 128.0 -
4275 Nozzle Belt to
(L737) Intermediate Shell 0.35 0.10 0.632 160.5 Table 0 20.0 28.0 68.8 208.7 -

Circ. Weld (100%)
72445 Intermediate Shell BAW-2308,
(SA-1585) Long. Weld (100%) 0.22 0.54 1.14 167.0 R 1-A -71".
8T1762 Intermediate Shell 0e19 0BAW-2308, -7.5 12* 28.0 61.2 161.8 -

F- Long. Weld (ID 50%) 0.19 0.57 1.14 167.0 e 171-A7.72
72445 Intermediate Shell BAW-2308,
(SA-1585) Long. Weld (OD 50%) 0.22 0.54 N/A 167.0 1A[7] -. N

0227 Intermediate to Lower
(R3008) Shell Circ. Weld 0.19 0.56 5.37 132.4 Surv. Data 0 20.0 14.0 48.8 236.3 -

(100%)
8T1 762 Lower Shell Long. BAW-2308,
(WF-4) Weld (100%) 0.19 0.57 1.14 1 170 Revison 1-A M -47.6* 17.2 28.0 65.7 191.2 -
8T1762 Lower Shell Long. 0.19 0.57 1.14 167.0 BAW-2308,
(WF-4) Weld (ID 63%) Revison 1-A -47.6* 17.2" 28.0 65.7 191.2 219.2
8T1762 Lower Shell Long. 0.57 N/A 167.0 BAW-2308, -47.6" 17.2" 28.0 N/A N/A
(WF-8) Weld (OD 37%) 0.19 0 Revison 1-A 1.N

*The licensee has made an exemption request to use the initial RTNDT values from BAW-2308, Revision 1-A""
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Table 3.3-35. Surry Unit 2 1/4T ART at 48 EFPY

Best- Best- Assigned
RPV Base Estimate Estimate ¼AT Fluence Material Method of I T ART
Metal/Weld Beltline Region Copper Nickel @ 48 EFPY Chemistry Determining Initial @ 48 Licensing
Wire Heat Location (wt%) (wt%) (xl 019 n/cm

2) Factor (CF) CF RTNDT a C A Margin EFPY Basis[8 1

123V303 Nozzle Belt Forging 0.11 0.72 0.386 75.8 Table +30 0.0 17.0 34.0 119.8 -
C4331-2 Intermediate Shell 0.12 0.60 0.328 83.0 Table -10 0.0 17.0 34.0 132.9 -

Plate
C4330-2 Intermediate Shell 0.11 0.54 0.328 73.4 Table -20 0.0 17.0 34.0 110.3 -

Plate
C4208-2 Lower Shell Plate 0.15 0.55 0.328 107.3 Table -30 0.0 17.0 34.0 144.8 -
C4339-1 Lower Shell Plate 0.11 0.54 0.328 73.4 Table -10 0.0 17.0 34.0 120.3 -
4275 Nozzle Belt to
(L737) Intermediate Shell 0.35 0.10 0.386 160.5 Table 0 20.0 28.0 68.8 187.0 -

Circ. Weld (100%)
72445 (SA- Intermediate Shell BAW-2308,
1585) Long. Weld (100%) 0.22 0.54 0.695 167.0 Revison 1-A•l -72.5 12.3 28.0 61.2 138.7 7

8T1762 (WF- Intermediate Shell BAW-2308,
4) Long. Weld (ID 50%) 0.19 0.57 0.695 167.0 Revison 1-A 171 -47.6* 17.2* 28.0 65.7 168.1 -

72445 (SA- Intermediate Shell BAW-2308,0.22 0.54 N/A 167.0 R7) -72.5* 12.3" 28.0 N/A N/A1585) Long. Weld (OD 50%) Revison 1-A 7

0227 Intermediate to Lower
(R3008) Shell Circ. Weld 0.19 0.56 0.328 132.4 Surv. Data 0 20.0 14.0 48.8 222.5 228.4

(100%)
8T1 762 Lower Shell Long. BAW-2308,
(WF-4) Weld (100%) 0.19 0.57 0.695 167.0 Revison 1-A '71 -47.6* 17.2" 28.0 65.7 168.1 -

8T1 762 Lower Shell Long. 0.19 0.57 0.695 167.0 BAW-2308,
W-4) Weld (ID 63%) Revison 1-A471  -47.6 17.2* 28.0 65.7 168.1 -

8T1 762 Lower Shell Long. 0.19 0.57 N/A 167.0 BAW-2308,
(WF-8) Weld (OD 37%) 0_19_0.57_N/A_167.0 Revison 1-A [ -47.6* 17.2 28.0 65.7 N/A

*The licensee has made an exemption request to use the initial RTNDT values from BAW-2308, Revision 1-)
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Table 3.3-36. Surry Unit 2 3
/T ART at 48 EFPY

Bes t - Bes t- Assigned IRPV Base Estimate Estimate -/T Fluence Material Method of 3/T ARTMetal/Weld Beltline Region Copper Nickel @ 48 EFPY Chemistry Determining Initial @ 48 Licensing

Wire Heat Location (wt%) (wt%) (xl 019 n/cm 2) Factor (CF) CF RTNDT ___ o'A Margin EFPY Basisf]

123V303 Nozzle Belt Forging 0.11 0.72 0.144 75.8 Table +30 0.0 17.0 34.0 101.4 -

C4331-2 Intermediate Shell 0.12 0.60 1.22 83.0 Table -10 0.0 17.0 34.0 111.6 -
__4339-2___ InPlate
C4339-2 Intermediate Shell 0.11 0.54 1.22 73.4 Table -20 0.0 17.0 34.0 91.5 -
C4208-2_____ L0Plate
C4208-2 Lower Shell Plate 0.15 0.55 1.22 107.3 Table -30 0.0 17.0 34.0 117.3 -
C4339-1 Lower Shell Plate 0.11 0.54 1.22 73.4 Table -10 0.0 17.0 134.0 101.5 -
4275 Nozzle Belt to
(L737) Intermediate Shell 0.35 0.10 0.144 160.5 Table 0 20.0 28.0 68.8 147.9 -

Circ. Weld (100%)
72445 Intermediate Shell BAW-2308,
(SA-1585) Long. Weld (100%) 0.22 0.54 0.258 167.0 Revison 1B-A -72.5* 12.3" 28.0 61.2 94.3W3

8T1762 Intermediate Shell Re19 1BAW-2308, 1 -7.5' 12* 28.0 61. 94. -(WF-4) Long. Weld (ID 50%) 0.19 0.57 N/A 167.0 R 1-A -. 280
72445 Intermediate Shell BAW-2308,
(SA-1585) Long. Weld (OD 50%) 0.22 0.54 0.259 167.0 Revison 1-A ' 7

1 -72.5* 12.3* 28.0 61.2 94.3
0227 Intermediate to Lower
(R3008) Shell Circ. Weld 0.19 0.56 1.22 132.4 Surv. Data 0 20.0 14.0 48.8 188.5 189.5

(100%)

8T1 762 Lower Shell Long. BAW-2308,
(WF-4) Weld (100%) 0.19 0.57 0.259 167.0 Revison 1-A 17 -47.6* 17.2* 28.0 65.7 123.8 -
8T1762 Lower Shell Long. 0.19 0.57 N/A 167.0 BAW-2308, -47.6' 17.2' 28.0 65.7 N/A
(WF-4) Weld (ID 63%) I Revison 1-A -16
8T1 762 Lower Shell Long. BAW-2308,
(WF-8) Weld (OD 37%) 0.19 0.57 0.259 167.0 Revison 1-A '1 -47.6* 17.2* 28.0 65.7 123.8

*The licensee has made an exemption request to use the initial RTNDT values from BAW-2308, Revision
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Table 3.3-37. Turkey Point Unit 3 RTpTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence Material Method of
Metal/Weld Beltline Region Copper Nickel 48 EFPY4 Chemistry Determining Initial RTPrrs at Licensin
Wire Heat Location (wt%) (wt%) (x10 19 n/cm2) Factor (CF) CF RTNDT[121  

_ _l _ _A Margin 48 EFPY Basis[25?

122S146 Nozzle Belt Forging 0.11 0.68 0.84* 75.2 Table +50 0.0 17.0 34.0 155.5 -
123P146 Intermediate Shell 0.06 0.70 7.000 14.6 Surv. Data +40 0.0 8.5 17.0 78.4 -

Forging
123S266 Lower Shell Forging 0.08 0.67 6.000 47.9 Surv. Data +30 0.0 8.5 17.0 115.8 -
72442 Nozzle Belt to
(SA-1484) Intermediate Shell 0.26 0.60 0.84* 180.0 Table -5 19.7 28.0 68.5 234.7 -

Circ. Weld (100%)
71249 Intermediate to Lower
(SA-1101) Shell Circ. Weld 0.23 0.59 4.500 167.6 Table +10 0.0 28.0 56.0 297.4 297.4

*Based on the ratio of the 40 year fluencesn1 for the location for the new fluence.
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Table 3.3-38. Turkey Point Unit 3 1/4T ART at 32 EFPY

Best- Best- /4T Fluence Assigned
RPV Base Estimate Estimate @ 32 Material Method of Y¼T ARTMetal/Weld Beitline Region Copper Nickel EFPY[2 41 Chemistry Determining Initial @ 32 Licensin

Wire Heat Location (wt%) (wt%) (xl 019 n/cm2  Factor (CF) CF RTNDT[12] _ 7_ aA Margin EFPY Basis[24?

122S146 Nozzle Belt Forging 0.11 0.68 0.363* 75.2 Table +50 0.0 17.0 34.0 138.1 -
123PI46 Intermediate Shell 0.06 0.70 3.025 14.6 Surv. Data +40 0.0 8.5 17.0 75.9 -

Forging
123S266 Lower Shell Forging 0.08 0.67 2.420 47.9 Surv. Data +30 0.0 8.5 17.0 106.3 -
72442 Nozzle Belt to
(SA-1484) Intermediate Shell 0.26 0.60 0.363* 180.0 Table -5 19.7 28.0 68.5 193.1 -

Circ. Weld (100%)
71249 Intermediate to Lower
(SA-1101) Shell Circ. Weld 0.23 0.59 1.815 167.6 Table +10 0.0 28.0 56.0 261.1 262.0

(100%)
*Based on the ratio of the 40 year fluencesJ1 for the location for the new fluence.
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Table 3.3-39. Turkey Point Unit 3 /T ART at 32 EFPY

Best- Best- ¾T Fluence Assigned
RPV Base Estimate Estimate @ 32 Material Method of ¾/T ART
Metal/Weld Beltline Region Copper Nickel EFPY[ 41  Chemistry Determining Initial @ 32 Licensing

Wire Heat Location (wt%) (wt%) (x10 19 n/cm 2) Factor (CF) CF RTNDT[
12 ] GA Ma in EFPY Basis[24

?

122S146 Nozzle Belt Forging 0.11 0.68 0.14" 75.2 Table +50 0.0 17.0 34.0 121.1 -
123P146 Intermediate Shell 0.06 0.70 1.194 14.6 Surv. Data +40 0.0 8.5 15.3 70.6 -

Forging
123S266 Lower Shell Forging 0.08 0.67 0.955 47.9 Surv. Data +30 0.0 8.5 17.0 94.3 -
72442 Nozzle Belt to
(SA-1484) Intermediate Shell 0.26 0.60 0.14" 180.0 Table -5 19.7 28.0 68.5 152.2 -

Circ. Weld (100%)
71249 Intermediate to Lower
(SA-1o101) Shell Circ. Weld 0.23 0.59 0.716 167.6 Table +10 0.0 28.0 56.0 217.8 218.0

(100%) _ _ 1 __
*Based on the ratio of the 40 year fluencest 1 for the location for the new fluence.
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Table 3.3-40. Turkey Point Unit 4 RTpTs at 48 EFPY (60 Calendar Years)

Best- Best- Assigned
RPV Base Estimate Estimate Fluence @ Material Method of
Metal/Weld Beltline Region Copper Nickel 48 EFPY1241  Chemistry Determining Initial RTpTs at LicensinWire Heat Location (wt%) (wt%) (x1 0'9 n/cm2) Factor (CF) CF RTNDT [12] CT CrA Margin 48 EFPY Basis2T

124S309 Nozzle Belt Forging 0.11 0.70 0.84* 75.5 Table +40 0.0 17.0 34.0 145.8 -
123P481 Intermediate Shell 0.05 0.68 7.000 31.0 Table +50 0.0 17.0 34.0 129.4 -

Forging
122S180 Lower Shell Forging 0.06 0.74 6.000 5.4 Surv. Data +40 0.0 8.5 7.8 55.6 -
72442 Nozzle Belt to
(WF-67) Intermediate Shell 0.26 0.60 0.84* 180.0 Table -5 19.7 28.0 68.5 234.7 -

Circ. Weld (ID 67%)
72105 Nozzle Belt to
(WF-70) Intermediate Shell 0.32 0.58 N/A 199.3 Table -26 0.0 28.0 N/A N/A -

Circ. Weld (OD 33%)
71249 Intermediate to Lower
(SA-1101) Shell Circ. Weld 0.23 0.59 4.500 167.6 Table +10 0.0 28.0 56.0 297.4 297.4

(100%)
*Based on the ratio of the 40 year fluences'J for the location for the new fluence.
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Table 3.3-41. Turkey Point Unit 4 1/4T ART at 32 EFPY

Best- Best- YAT Fluence Assigned
RPV Base Estimate Estimate @ 32 Material Method of ¼AT ART
Metal/Weld Beitline Region Copper Nickel EFPYE241  Chemistry Determining Initial @ 32 Licensing
Wire Heat Location (wt%) (wt%) (x1 019 n/cm 2  Factor (CF) CF RTNDT[ 12] (1 GA Margin EFPY Basis -24-

124S309 Nozzle Belt Forging 0.11 0.70 0.363* 75.5 Table +40 0.0 17.0 34.0 128.4 -
123P481 Intermediate Shell 0.05 0.68 3.025 31.0 Table +50 0.0 17.0 34.0 124.1 -

Forging
122S180 Lower Shell Forging 0.06 0.74 2.420 5.4 Surv. Data +40 0.0 8.5 6.7 53.4 -

72442 Nozzle Belt to
(WF-67) Intermediate Shell 0.26 0.60 0.363* 180.0 Table -5 19.7 28.0 68.5 193.1 -

Circ. Weld (ID 67%)
72105 Nozzle Belt to
(WF-70) Intermediate Shell 0.32 0.58 N/A 199.3 Table -26 0.0 28.0 N/A N/A -

Circ. Weld (OD 33%)
71249 Intermediate to Lower
(SA-1i101) Shell Circ. Weld 0.23 0.59 1.815 167.6 Table +10 0.0 28.0 56.0 261.1 262.0

(100%) - - I
*Based on the ratio of the 40 year fluencesmL for the location for the new fluence.
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Table 3.3-42. Turkey Point Unit 4 3
/T ART at 32 EFPY

Best- Best- ¾T Fluence AssignedRPV Base Estimate Estimate @ 32 Material Method of 3/T ARTMetal/Weld Beltline Region Copper Nickel EFPYt241  Chemistry Determining Initial @ 32 Licensing

Wire Heat Location (wt%) (wt%) (x10 19 n/cm 2) Factor (CF) CF RTNDT_[12] a_ _FA Margin EFPY Basis 4?

124S309 Nozzle Belt Forging 0.11 0.70 0.14* 75.5 Table +40 0.0 17.0 34.0 111.2 -
123P481 Intermediate Shell 0.05 0.68 1.194 31.0 Table +50 0.0 17.0 34.0 115.0 -

Forging 
.1122S180 Lower Shell Forging 0.06 0.74 0.955 5.4 Surv. Data +40 0.0 8.5 5.3 50.6 -

72442 Nozzle Belt to
(WF-67) Intermediate Shell 0.26 0.60 N/A 180.0 Table -5 19.7 28.0 N/A N/A -

Circ. Weld (ID 67%)
72105 Nozzle Belt to
(WF-70) Intermediate Shell 0.32 0.58 0.14" 199.3 Table -26 0.0 28.0 56.0 128.3 -

Circ. Weld (OD 33%)
71249 Intermediate to Lower
(SA-1o101) Shell Circ. Weld 0.23 0.59 0.716 167.6 Table +10 0.0 28.0 56.0 217.8 218.0

(100%)*Based on the ratio of the 40 year fluencest') for the location for the new fluence.
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4. Evaluation of Surveillance Data

Both Regulatory Guide 1.99, Revision 2 and 10 CFR 50.61 require that surveillance data
(if available) be considered in evaluating reactor vessel integrity. The best-estimate
copper and nickel chemical compositions for both the weld wire heats and their weld
metal sources are used in the evaluation of the surveillance data. The process of
evaluating surveillance data includes a credibility assessment against five criteria (found
on page 3-10 of this document) and the calculation of the chemistry factor based on the
surveillance data.

4.1 Surveillance Data Credibility Assessment

For the applicable reactor vessels, numerous surveillance data are available for
evaluation of irradiation embrittlement. Each plant has their own plant-specific reactor
vessel surveillance material. However, these plants also participate in the B&WOG
Master Integrated Reactor Vessel Surveillance Program (MIRVP) established in 1989,
making weld metal surveillance data available from several sources. The reactor vessels
participating in the MIRVP include reactor vessel with B&W-designed nuclear steam
supply systems (NSSS) and Westinghouse-designed NSSS.

When assessing credibility for surveillance data from several sources, the capsule data is
"adjusted" to account for the irradiation environment and chemical composition
differences. Because of the irradiation environment differences between the B&W-design
NSSS and the Westinghouse-design NSSS, the capsule data are "normalized" using the
mean irradiation temperature of the surveillance specimens. The "normalized"
temperature adjusted ARTNDT is determined using the following equation:

Temperature Adjusted AR TNVDT .nrm.liked = AR TNDT ..m..red + 1.0 * (Tcapsaie - Tapsuie .mo.)

In addition, if the surveillance data are from multiple sources, it is necessary to adjust the
capsule data for chemical composition (copper and nickel contents) 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:

Ratio Adjusted ARTNDT normalized CFTableSurv.A vg.Chem. Il* ARTNDT, measured
CFTable, Surv. Chem. m

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

AR EVA
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The data are considered credible if the difference between the adjusted ARTNDT (i.e.,
temperature adjusted and/or chemistry adjusted) and the predicted ARTNDT (from the
best-fit line) for all the data are within ±280F for weld metals and ±1 70F for base metals.
For this evaluation none of the Linde 80 weld heats assessed are credible.

4.2 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-
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 ft-lb transition
temperature values are "normalized" to the best estimate copper and nickel contents and
the irradiation temperature of the vessel being assessed.

4.3 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, including 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 Table based on surveillance
specimen chemical composition; use this chemistry factor to determine the
predicted ARTNDT for each capsule:

(Predicted ARTNDT = CFTable, Surv. Avg. Chem. * ffcapsule)

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

If the difference between the predicted ARTNDT and the measured ARTNDT values exceeds
2 standard deviations (i.e. 56 0F for weld metals and 340F for base metals), 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 aA in calculating the Margin term.
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4.4 Assessment of Surveillance Data

Based on the best-estimate copper and nickel chemical contents of the high-copper Linde
80 weld wire heats and their weld metal sources, the high-copper Linde 80 weld metal
surveillance data have been evaluated in accordance with Regulatory Guide 1.99,
Revision 2 and 10 CFR 50.61. The following is a list of capsules tested since January
1999 and their evaluations:

Capsule Report Number Reference Comments

TP3-X WCAP-15916 26
S2-Y WCAP-16001 9
W1 BAW-2350 27
A5 BAW-2360 28
LI BAW-2400 29 No Charpy Data
A3 BAW-2412 30
TMI2-LG2 BAW-2439 31 No Charpy Data
DB1-LG2 BAW-2486 32

Table 4.4-1 summarizes the results of the surveillance data evaluations for the RVWG
reactor vessel beltline welds and two base metals tested since January 1999.

The following tables provide the surveillance data evaluation of the weld wire heats and
two base metals used in the B&W fabricated reactor vessel beltline region, including
capsules tested since January 1999. The evaluation of the other base metal surveillance
data can be found in Appendix B of BAW-2325, Revision 1.

NOTE: The original Charpy V-notch impact data were based on hand-fit Charpy curves
using engineering judgement; these data were reevaluated using a hyperbolic tangent
curve fitting program to achieve consistency in the interpretation of the available
surveillance test data.
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Table 4.4-1. Summary of Surveillance Data Reassessments for the B&W Fabricated
Reactor Vessel Beltline Welds and Base Metals

TableemWem.

-~ ~P: lt(NSSS) ,Credible Conservatie C hemsis •,h ,try , Determining
KHeat Heet~ (Y or N)- (Y or:N Factor, ~Ch~em. Factori

S-i
(Weid Wre) TMI-i

29L4OC-2 N Y 208.1 Table
299L44OC-3

TMI-i __ _ __ _

(Weld Wire) ANO-2 N Y 189.0 Table
4061-44 OC-2_______

(Weld Wre) PB-i1I 6. al61782 ac-i 185 al
PB-i1

(WeldWre) TP-3(Wed2Wre TP-4 N Y i67.6 Table

SC-1

CR-3 _ _ _ _ _ _ _ _ _ _ _ _ _

CR-3
(Weld Wire) OC-3 N Y 199.3 Table

72105 TMI-1
TP-4 _____

(Weld Wire)
72944 S-1 N Y 158 Table4S-2

(Weld Wire) ANO-2
D-B N Y 177.6 Table826T44 OC-3

(Base Metal) S-2 N Y 73.4 Table

4 PB-1

(Base Metal) TP-3 N Y 51.0 Table
123S266 4 I I
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4.4.1 Weld Wire Heat Number 299L44

Table 4.4.1-1. Credibility Assessment for Weld Wire Heat Number 299L44

Predicted
Temp. Ratio ARTNDT

Irrad. Meas. Adjusted Adjusted from (Adjusted -
Capsule Cu Ni Chem. Temp. Fluence Fluence ARTNDT ARTNOT ARTNDT Best Fit Predicted)

Designation wt% wt% Factor F_) (x10_9n/cm2) Factor ( °F) (* F) °F) Line (°F) ARTNDT (°F)
TMI-1: Capsule TMI1-E
WF-25: Plant Specific RVSP Material 0.33 0.67 215.2 556 0.107 0.431 74 81.4 78.8 96.8 -18.2
TMI-1: Capsule TMI1-C 0.33 0.67 215.2 556 0.882 0.965 166 173.4 167.8 216.8 -49.1
WF-25: Plant Specific RVSP Material
B&WOG: Capsule TMI2-LG1WF2: CapNzle Belt 0.33 0.67 215.2 556 0.968 0.991 226 233.4 225.8 222.7 2.6WF-25: TMI-2 Nozzle Belt Dropout Matl.

B&WOG: Capsule TMI2-LG1
SA-1526: CR-3 Nozzle Belt Dropout Matli. 0.37 0.70 234.0 556 0.830 0.948 216 223.4 198.7 213.0 -14.8
B&WOG: Capsule CR3-LG1
WF-25: ONS-3 Nozzle Belt Dropout Mat. 0.36 0.70 230.5 556 0.779 0.930 202 209.4 189.1 209.0 -20.4
Surry Unit 1: Capsule T 0.23 0.64 175.8 538 0.292 0.663 171 160.4 189.9 149.1 40.8
SA-1526: Plant-Specific RVSP Material
Surry Unit 1: CPlant-Specific RVSP Material 0.23 0.64 175.8 538 1.992 1.188 250 239.4 283.4 267.0 16.4
Surry Unit 1: Capsule XSA-1526: Plant-Specific RVSP Material 0.23 0.64 175.8 538 1.599 1.130 234 223.4 264.5 253.9 10.0
B&WOG: Capsule Wl M
SA-52: CR3Nzle Bel 0.37 0.70 234.0 543 0.669 0.887 262 256.4 228.1 199.4 28.2SA-1526: CR-3 Nozzle Belt Dropout Mall.

Surv. Avg. 0.309 0.670 208.1 548.6 _ _ _ ____
* Capsule has been tested since January 1999

where Predicted ARTNDT = (Slopebest fid * (Fluence Factor) and
Slopebest fit = best fit line relating Adjusted ARTNDT to the
(i.e., 224.7)

Fluence Factor

These data points are not credible since the scatter is greater than ±280F for two surveillance points.
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Table 4.4.1-2. Table Chemistry Factor Non-Conservatism Assessment
for Weld Wire Heat Number 299L44

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence ARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor (IF) ARTNDT (°F) (IF)

TMI-1: Capsule TMI1-E
WF-25: Plant Specific RVSP Material 208.1 0.431 78.8 89.7 -10.9

TMI-I: Capsule TMI1-C
WF-25: Plant Specific RVSP Material 208.1 0.965 167.8 200.8 -33.0

B&WOG: Capsule TMI2-LG1 208.1 0.991 225.8 206.2 19.6
WF-25: TMI-2 Nozzle Belt Dropout Matl.
B&WOG: Capsule TMI2-LG1 208.1 0.948 198.7 197.3 1.4
SA-1526: CR-3 Nozzle Belt Dropout Matl.
B&WOG: Capsule CR3-LG1 208.1 0.930 189.1 193.5 -4.4
WF-25: ONS-3 Nozzle Belt Dropout Mati.
Suny Unit 1: Capsule T
SA-1526: Plant-Specific RVSP Material 208.1 0.663 189.9 138.0 51.9
Surry Unit 1: Capsule V
SA-1 526: Plant-Specific RVSP Material 208.1 1.188 283.4 247.2 36.2
Surry Unit 1: Capsule XuryU pueX208.1 1.130 264.5 235.2 29.3
SA-1526: Plant-Specific RVSP Material
B&WOG: Capsule W1 208.1 0.887 228.1 184.6 43.5
SA-1 526: CR-3 Nozzle Belt Dropout Matl. 2

Since the scatter for all data points is less than 2 standard deviations (56 0F), the Table chemistry factor is conservative.
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4.4.2 Weld Wire Heat Number 406L44

Table 4.4.2-1. redibi Assessment for Weld Wire Heat Number 406L44

Temp. Ratio Predicted (Adjusted

Irrad. Fluence Meas. Adjusted Adjusted ARTNDT from Predicted)Capsule Cu Ni Chem. Temp. (x1 0'9n/c Fluence ARTNDT ARTNDT ARTNDT Best Fit Line ARTNDT

Designation wt% wt% Factor 2°FL m Factor (IF) CF) (*F) (IF) (*F)

ANO-1: Capsule AN1-E 0.27 0.58 181.1 556 0.0727 0.356 99 102.7 107.2 62.0 45.2
WF-193: Plant Specific RVSP Matt.
ANO-1: Capsule AN1-A
WF-1 93: Plant Specific RVSP MaUl. 0.27 0.58 181.1 556 1030 1.008 144 147.7 154.2 175.6 -21.4
ANO-1: Capsule AN 1-C
WF-193: Plant Specific RVSP Mal. 0.27 0.58 181.1 556 1.460 1.105 172 175.7 183.4 192.4 -9.0
Rancho Seco Unit 1: Capsule RS1-B 0.31 0.59 196.7 556 0.399 0.745 114 117.7 113.1 129.8 -16.6
WF-193: Plant Specific RVSP Matl. 0I1_.5 16 56 09 07 114 117.7 113.1 129.8-16.
Rancho Seco Unit 1: Capsule RS1-D 0.31 0.59 196.7 556 0.660 0.884 146 149.7 143.9 153.8
WF-193: Plant Specific RVSP Matl. 0.1 _,5 _9.7 55 0.60 _088 146 149.7 143.9 153.8-10.
Rancho Seco Unit 1: Capsule RS1-F 0.31 0.59 196.7 556 1.420 1.097 163 166.7 160.2 191.1 -30.8
WF-193: Plant Specific RVSP Matl.
Oconee Unit 1: Capsule OC1-E
WF-112: Plant Specific RVSP Mal. 0.32 0.59 200.7 556 0.150 0.503 80 83.7 78.9 87.6 -8.7
Oconee Unit 1: Capsule OC1-AOF-e 1 nt Spe RVSP 0.32 0.59 200.7 556 0.895 0.969 171 174.7 164.6 168.7 -4.1VVF-1 12: Plant Specific RVSP Matl.
Oconee Unit 1: Capsule OC1-COcne 1 nt Spe RVSP 0.32 0.59 200.7 556 0.986 0.996 190 193.7 182.5 173.4 9.1WF-1 12: Plant Specific RVSP Matl.

B&WOG: Capsule DB1-LG1
WF-112 ONS-1 RVSP Material 0.32 0.59 200.7 556 0.821 0.945 190 193.7 182.5 164.5 18.0
Point Beach Unit 2: Capsule V 0.25 0.59 174.6 542 0.650 0.879 167 156.7 169.7 153.1 16.6
WF-193: Plant Specific RVSP Material
Point Beach Unit 2: Capsule TPoint Plant S pecfi R 0.25 0.59 174.6 542 0.861 0.958 153 142.7 154.5 166.8 -12.3WF-193: Plant Specific RVSP Material
Point Beach Unit 2: Capsule R 0.25 0.59 174S6 542 2.200 1.214 223 212.7 230.3 211.3 18.9WF-193: Plant Specific RVSP Material

Point Beach Unit 2:Specific RVSP Material 0.25 0.59 174.6 542 3.100 1.298 222 211.7 229.2 226.1 3.1

B&WOG: Capsule DB1-LG2*
WF-112 ONS-1 RVSP Material 0.32 0.59 200.7 556 1.379 1.089 220 223.7 210.7 189.7 21.0

Surv. Avg. 0.289 0.588 189.0 552.3 -77' _
* Capsule has been tested since January 1999

where Predicted ARTNDT = (Slopebest fiJ * (Fluence Factor) and
SlOpebest rt = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 174.1)

These data points are not credible since the scatter is greater than ±280F for two surveillance points.
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Table 4.4.2-2. Table Chemistry Factor Non-Conservatism Assessment
for Weld Wire Heat Number 406L44

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence ARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor C°F) ARTNDT (F))

ANO-1: Capsule AN1-E 189.0 0.356 107.2 67.3 39.9
WF-1 93: Plant Specific RVSP Matl.
ANO-1: Capsule AN1-A 189.0 1.008 154.2 190.5 -36.3
WF-193: Plant Specific RVSP Matt.
ANO-1: Capsule AN1-C 189.0 1.105 183.4 208.8 -25.4
WF-1 93: Plant Specific RVSP Mati.
Rancho Seco Unit 1: Capsule RS1-B 189.0 0.745 113.1 140.8 -27.7
WF-193: Plant Specific RVSP Matt. 18_00,4 113_1_140.8 -27.7
Rancho Seco Unit 1: Capsule RS1-D 1890 0.884 143.9 167.1 -23.2
WF-193: Plant Specific RVSP MatU. 18_00.8 143_9_167. -23.2
Rancho Seco Unit 1: Capsule RS1-F 1890 1.097 160.2 207.3 -47.0
WF-193: Plant Specific RVSP Matt. 18_0_.9 160.2_207. -47.0
Oconee Unit 1: Capsule OC1-E
WF-112: Plant Specific RVSP Matl. 189.0 0.503 78.9 95.1 -16.2

Oconee Unit 1: Capsule OC1-A
WF-112: Plant Specific RVSP Mad. 1890 0.969 164.6 183.1 -18.5
Oconee Unit 1: Capsule OC1-C
WF-112: Plant Specific RVSP Matl. 189.0 0.996 182.5 188.2 -5.7

B&WOG: Capsule DB1-LG1
WF-112 ONS-1 RVSP Material 189.0 0.945 182.5 178.6 3.9

Point Beach Unit 2: Capsule V
WF-193: Plant Specific RVSP Material 189.0 0.879 169.7 166.1 3.6
Point Beach Unit 2: Capsule T 189.0 0.958 154.5 181.1 -26.6
WF-193: Plant Specific RVSP Material
Point Beach Unit 2: Capsule R
WF-193: Plant Specific RVSP Material 189.0 1.214 230.3 229.5 0.8
Point Beach Unit 2: Capsule S
WF-1 93: Plant Specific RVSP Material 189.0 1.298 229.2 245.3 -16.1

B&WOG: Capsule DB1-LG2
WF-112 ONS-1 RVSP Material 189.0 1.089 210.7 205.8 4.9

Since the scatter for all data points is less than 2 standard deviations (560F), the Table chemistry factor is conservative.
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4.4.3 Weld Wire Heat Number 61782

Table 4.4.3-1. Credibility Assessment for Weld Wire Heat Number 61782

Temp. Predicted
Irrad. Fluence Meas. Adjusted Adjusted IARTNDT (°F) (Adjusted -

Capsule Ni Chem. Temp. (x10 19n/c Fluence ARTNDT ARTNDT ARTNDT from Best Predicted)
Designation Cu wt% wt% Factor (F) m2) Factor (F) (*F) Ff) Fit Line ARTNDT (F)

R. E. Ginna: Capsule V 0.24 0.52 161.4 5450 0.5028 0.808 146 142 149 124 25
SA-1036: Plant Specific RVSP Material
R. E. Ginna: Capsule R 0.24 0.52 161.4 5450 1.105 1.028 167 163 170 157 13
SA-1036: Plant Specific RVSP Material
R. E. Ginna: Capsule T 0.24 0.52 161.4 5450 1.864 1.171 169 165 173 179 -7
SA-1036: Plant Specific RVSP Material
R. E. Ginna: CPlant Specific RVSP Material 0.24 0.52 161.4 54 5 " 3.746 1.342 223 219 229 205 23
B&WOG: Capsule DB1-LG1

: CNsNle Belt 0.27 0.59 182.6 556 1.030 1.008 138 145 134 154 -20SA-1 135: ONS-2 Nozzle Belt Dropout Matl.

B&WOG: Capsule DB1-LG2*
SA-1135: ONS-2 Nozzle Belt Dropout Matl. 0.27 0.59 182.6 556 1.635 1136 146 153 141 174 -32

Surv. Avg. 0.250 0.543 168.5 548.7
* Capsule has been tested since January 1999
@RVSP Capsule temperature derived from Point Beach Unit 1 irradiation history.13 3

where Predicted ARTNDT = (Slopebest fi * (Fluence Factor) and
Slopebestfit = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 153.1)

These data points are not credible since the scatter is greater than ±28°F for one surveillance point.
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Table 4.4.3-2. Table Chemistry Factor Non-Conservatism Assessment
for Weld Wire Heat Number 61782

Table Chem. 1 Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence ARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor CF) ARTNDT (°F) (°F)

R. E. Ginna: Capsule V 168.5 0.808 149 136.1 12.9
SA-1 036: Plant Specific RVSP Material
R. E. Ginna: Capsule R 168.5 1.028 170 173.2 -3.2
SA-1 036: Plant Specific RVSP Material
R. E. Ginna: Capsule T 168.5 1.171 173 197.3 -24.3
SA-1036: Plant Specific RVSP Material
R. E. Ginna: Capsule S
SA-1 036: Plant Specific RVSP Material 168.5 1.342 229 226.1 2.9
B&WOG: Capsule DB1-LG1B& :CpueD1L1168.5 1.008 134 169.8 -35.8
SA-1135: ONS-2 Nozzle Belt Dropout Mat.
B&WOG: Capsule DBI-LG2SA-13: CasNle Belt 168.5 1.136 141 191.4 -50.4SA-1 135: ONS-2 Nozzle Belt Dropout MaU.

Since the scatter for all data points is less than 2 standard deviations (560 F), the Table chemistry factor is conservative.
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4.4.4 Weld Wire Heat Number 71249

Table 4.4.4-1. Credibility Assessment for Weld Wire Heat Number 71249

Temp. Ratio Pred.
Irrad. Meas. Adj. Adj. ARTNDT (CF) (Adjusted -

Capsule Chem. Temp. Fluence Fluence ARTNDT ARTNDT ARTNDT from best fit Predicted)
Designation Cu wt% Ni wt% Factor (F) (xl019n/cm 2

) Factor (IF) (IF) (LF) line ARTNDT (IF)

Turkey Point Unit 3: Capsule T 0.33 0.57 201.3 546 0.739 0.915 166 165 163.3 158.1 5.2
SA-1101: Plant Specific RVSP Material
Turkey Point Unit 3: Capsule V 0.33 0.57 201.3 546 1.530 1.118 179 178 176.2 193.1 -16.9
SA-1101: Plant Specific RVSP Material
Turkey Point Unit 4: Capsule T 0.29 0.60 191.0 546 0.708 0.903 211 210 219.0 156.0 63.0
SA-1 094: Plant Specific RVSP Material
Turkey Point Unit 3: Capsule X* 0.33 0.57 201.3 546 2.900 1.283 191 190 188.0 221.6 -33.6
SA-1 101: Plant Specific RVSP Material 0
B&WOG: Capsule A5*SAIOl: TpsPle RVS 0.33 0.57 201.3 551 2.572 1.253 215 219 216.7 216.5 0.2
SA-1 101: TP-3 Plant Specific RVSP Matl.

Surv. Avg. 0.322 0.576 199.2 547 r
* Capsule has been tested since January 1999

where Predicted ARTNDT = (Slopebest fid * (Fluence Factor) and
Slopebestnit = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 172.8)

These data points are not credible since the scatter is greater than ±280F for two surveillance points.
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Table 4.4.4-2. Table Chemistry Factor Non-Conservatism Assessment
for Weld Wire Heat Number 71249

Table Chem. Capsule Adjusted (Adjusted -
Capsule TFactor (Suv,. IFluence ARTNDT r Predicted Predicted) ARTNDT

Designation Avg.) Factor JhF) ARTNDT ((F) _ _F)

Turkey Point Unit 3: Capsule T 199.2 0.915 163.3 182.5 -19.2
SA-1l101: Plant Specific RVSP Material
Turkey Point Unit 3: Capsule V 199.2 1.118 176.2 222.7 -46.5
SA-1101: Plant Specific RVSP Material
Turkey Point Unit 4: Capsule T 199.2 0.903 219.0 179.9 39.1
SA-1094: Plant Specific RVSP Material
Turkey Point Unit 3: Capsule X 199.2 1.283 188.0 255.6 -67.6
SA-1i101: Plant Specific RVSP Material
B&WOG: Capsule A5 199.2 1.253 216.7 249.6 -32.9
SA-1101: TP-3 Plant Specific RVSP MatU.

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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4.4.5 Weld Wire Heat Number 72105

Table 4.4.5-1. Credibility Assessment for Weld Wire Heat Number 72105 (Adjusted
Temp. Ratio Predicted

Irrad. Fluence Meas. Adjusted Adjusted ARTNDT from Predicted)
Capsule Cu Ni Chem. Temp. (xl 0' 9n/c Fluence ARTNDT ARTNDT ARTNDT Best Fit Line ARTNDT

Designation wt% wt% Factor CF) m2.) Factor (IF) CF) (ILF) (LF) (1F)

Oconee Unit 2: Capsule OCII-C 0.35 0,58 209.5 556 0.102 0.421 46 57.3 52.1 71.7 -19.6
WF-209-1: Plant Specific RVSP Material
Oconee Unit 2: Capsule OCII-A 0.35 0.58 209.5 556 0.337 0.701 107 118.3 107.6 119.5 -11.9
WF-209-1: Plant Specific RVSP Material
Oconee Unit 2: Capsule OCII-E 0.35 0.58 209.5 556 1.210 1.053 174 185.3 168.5 179.4 -11.1
WF-209-1: Plant Specific RVSP Material
Oconee Unit 3: Capsule OCII-A 0.29 0.56 185.6 556 0.081 0.376 15 26.3 27.0 64.1 -37.1
WF-209-1: Plant Specific RVSP Material 0 0 1
Oconee Unit 3: Capsule OCII-B 0.29 0.56 185.6 556 0.312 0.680 70 81.3 83.4 116.0 -32.6
WF-209-1: Plant Specific RVSP Material
Oconee Unit 3: Capsule OCII-D 0.29 0.56 185.6 556 1.450 1.103 142 153.3 157.3 188.0 -30.7
WF-209-1: Plant Specific RVSP Material 0
B&WOG: Capsule TMB2-LG1 0.39 0.58 224.6 556 0.585 0.850 122 133.3 113.0 144.8 -31.8WF-70: MD1 Nozzle Belt Dropout Matl.

B&WOG: Capsule DB1-LG1 0.39 0.58 224.6 556 0.663 0.885 137 148.3 125.8 150.8 -25.0WF-70: MD1 Nozzle Belt Dropout MaUi..I

B&WOG: Capsule CR3-LG2 0.39 0.58 224.6 556 1.190 1.049 127 138.3 117.3 178.7 -61.4WF-70: MD1 Nozzle Belt Dropout Mao.

Zion Unit 1: Capsule T 0.25 0.54 167.6 529.4 0.310 0.679 108 92.7 105.4 115.7 -10.3WF-209-1: Plant Specific RVSP MaterialIII

Zion Unit 1: Capsule U 0.25 0.54 167.6 529.4 1.020 1.006 190 174.7 198.6 171.4 27.2
WF-209-1: Plant Specific RVSP Material
Zion Unit 1: Capsule X 0.25 0.54 167.6 529.4 1.260 1.064 192 176.7 200.8 181.3 19.5
WF-209-1: Plant Specific RVSP Material
Zion Unit 1: Capsule YZio2Uit1: Pape P 0.25 0.54 167.6 529.4 1.560 1.123 202 186.7 212.2 191.4 20.8WF-209-1: Plant Specific RVSP MaterialI
Zion Unit 2: Capsule UZFo2Unt1: Pape P 0.25 0.55 169.0 529.4 0.270 0.643 138 122.7 138.3 109.6 28.7WF-209-1: Plant Specific RVSP Material

Zion Unit 2: Capsule T 0.25 0.55 169.0 529.4 0.779 0.930 179 163.7 184.5 158.5 26.0
WF-209-1: Plant Specific RVSP Material
Zion Unit 2: Capsule YZio2Unt1: Pape P 0.25 0.55 169.0 529.4 1.460 1.105 223 207.7 234.1 188.3 45.8WF-209-1: PlantSpecific RVSP Material

Davis-Besse: Capsule A5*
WF-209-1: Plant Specific RVSP Material 0.25 0.54 167.6 551 2.600 1.256 215 221.3 251.5 214.0 37.5
B&WOG: Capsule WI*WF7: MDINzle Bel 0.39 0.58 224.6 543 0.640 0.877 186 184.3 156.3 149.4 6.9WF-70: MD-1 Nozzle Belt Dropout Matl.

Surv. Avg. 0.304 0.561 190.5 544.7

'Capsule has been tested since January 1999
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where Predicted ARTNDT = (Slopebest Wa * (Fluence Factor) and

Slopebestft = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 170.4)

These data points are not credible since the scatter is greater than ±281F for eight surveillance points.
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Table 4.4.5-2. Weld Wire Heat Number 72105 Chemistry Factor Calculation

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence ARTNDT Predicted Predicted) ARTNDT

Designation Avg.) CF)Fator J F ARTNDT (°F) (*F)

Oconee Unit 2: Capsule OCII-C 190.5 0.421 52.1 80.2 -28.1
WF-209-1: Plant Specific RVSP Material
Oconee Unit 2: Capsule OCII-A 190.5 0.701 107.6 133.5 -25.9
WF-209-1: Plant Specific RVSP Material
Oconee Unit 2: Capsule OCII-E 190.5 1.053 168.5 200.6 -32.1
WF-209-1: Plant Specific RVSP Material
Oconee Unit 3: Capsule OCII-A 190.5 0.376 27.0 71.6 -44.6
WF-209-1: Plant Specific RVSP Material
Oconee Unit 3: Capsule OCII-B 190.5 0.680 83.4 129.5 -46.1
WF-209-1: Plant Specific RVSP Material
Oconee Unit 3: Capsule OCII-D 190.5 1.103 157.3 210.1 -52.8
WF-209-1: Plant Specific RVSP Material
B&WOG: Capsule TMI2-LG1 190.5 0.850 113.0 161.9 -48.9
WF-70: MD1 Nozzle Belt Dropout Matl.
B&WOG: Capsule DB1-LG1 190.5 0.885 125.8 168.6 -43.0
WF-70: MD1 Nozzle Belt Dropout Matl..
B&WOG: Capsule CR3-LG2 190.5 1.049 117.3 199.8 -82.5
WF-70: MD1 Nozzle Belt Dropout Mati.
Zion Unit 1: Capsule T 190.5 0.679 105.4 129.3 -23.9
WF-209-1: Plant Specific RVSP Material
Zion Unit 1: Capsule U 190.5 1.006 198.6 191.6 7.0
WF-209-1: Plant Specific RVSP Material
Zion Unit 1: Capsule X 190.5 1.064 200.8 202.7 -1.9
WF-209-1: Plant Specific RVSP Material
Zion Unit 1: Capsule Y 190.5 1.123 212.2 213.9 -1.7
WF-209-1: Plant Specific RVSP Material
Zion Unit 2: Capsule U 190.5 0.643 138.3 122.5 15.8
WF-209-1: Plant Specific RVSP Material
Zion Unit 2: Capsule T 190.5 0.930 184.5 177.2 7.3
WF-209-1: Plant Specific RVSP Material
Zion Unit 2: Capsule Y 190.5 1.105 234.1 210.5 23.6
WF-209-1: Plant Specific RVSP Material
Davis-Besse: CapsuleA5 190.5 1.256 251.5 239.3 12.2
WF-209-1: Plant Specific RVSP Material
B&WOG: Capsule W1 190.5 0.877 156.3 167.1 -10.8
WF-70: MD-1 Nozzle Belt Dropout Matl. 1 0

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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4.4.6 Weld Wire Heat Number 72442

Table 4.4.6-1. Credibility Assessment for Weld Wire Heat Number 72442

Predicted
ARTNDT

Irrad. Fluence Meas. from (Adjusted -
Capsule Cu Ni Chem. Temp. (x10 19n/c Fluence ARTNDT Best Fit Predicted)

Designation wt% wt% Factor (IF) M) Factor (IF) Line (OF) ARTNDT (CF)

B&WOG: Capsule CR3-LG1 0.22 0.60 167.0 556 0.609 0.861 167 124 43WF-67: MD1 Nozzle Belt Dropout Matl.
B&WOG: Capsule CR3-LG1 0.22 1 -32
WF-67: MD1 Nozzle Belt Dropout Matl. 02 .0 170 56 19 .8 3 7 3

Surv. Avg. 0.220 0.600 167.0 556

where Predicted ARTNDT = (Slopebestfin * (Fluence Factor) and
SlOpebestfit = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 143.5)

These data points are not credible since the scatter is greater than ±28°F for both surveillance points.
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Table 4.4.6-2. Weld Wire Heat Number 72442 Chemistry Factor Calculation

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence IARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor (IF) I ARTNDT (IF) (IF)

B&WOG: Capsule CR3-LG1 167.0 0.861 167 144 23
WF-67: MD1 Nozzle Belt Dropout Mati.
B&WOG: Capsule CR3-LG1 167.0 1.182 138 197 59
WF-67: MD1 Nozzle Belt Dropout Ma.,

The above assessment results indicate that the generic Table chemistry factor for the surveillance data grossly over-
predicts the adjusted measured data for one data point while the other data point is within 2 standard deviations (i.e.,
±560F). Therefore, the Table chemistry factor calculated using the weld wire heat best-estimate copper and nickel
contents is considered conservative.
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4.4.7 Weld Wire Heat Number 72445

Table 4.4.7-1. Credibility Assessment for Weld Wire Heat Number 72445

Predicted
Temp. Ratio ARTNDT

Irrad. Fluence Meas. Adjusted Adjusted from (Adjusted -
Capsule Cu Ni Chem. Temp. (x10 19n/c Fluence ARTNDT ARTNDT ARTNDT Best Fit Predicted)

Designation wt% wt% Factor °F) m2
) Factor (°F) (°F) F) Line (OF) ARTNoT (*F)

SA-1585:ANO-1 Nozzle Belt Dropout Mat. 0.22 0.59 165.5 556 0.510 0.812 139 150.1 153.7 118.9 34.8

B&WOG: Capsule CR3-LG2
SA-1585: ANO-1 Nozzle Belt Dropout Matl. 0.22 0.59 165.5 556 1.670 1.141 164 175.1 179.3 167.1 12.2
Point Beach Unit 1: Capsule V 0.23 0.62 172.4 5420 0.634 0.872 107 104.1 102.4 127.7 -25.4
SA-1263: Plant Specific RVSP Matl. 0
Point Beach Unit 1: Capsule S 0.23 0.62 172.4 5420 0.829 0.947 165 162.1 159.4 138.7 20.7
SA-1263: Plant Specific RVSP Matl. 0 6 1 0
Point Beach Unit 1: Capsule R 0.23 0.62 172.4 541.60 2.190 1.213 155 151.7 149.1 177.5 -28.4
SA-1263: Plant Specific RVSP Matl, 0
Point Beach Unit 1: Capsule T 0.23 0.62 172.4 533.40 2.230 1.217 181 169.5 166.6 178.2 -11.6
SA-1263: Plant Specific RVSP Matl.
B&WOG: Capsule WI*
SA-1585:ANO-1 Nozzle Belt Dropout Mat. 0.22 0.59 165.5 543 0.660 0.884 138 136.1 139.4 129.4 10.0

Surv. Avg. 0.226 0.607 169.4 544.9 E II -i

* Capsule has been tested since January 1999
ORVSP Capsule temperature derived from Point Beach Unit 1 irradiation history.[33 1

where Predicted ARTNDT = (Slopebest it) * (Fluence Factor) and
SlopebeSt rt = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 146.4)

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

A
AREVA

4-18



ANP-2650

Table 4.4.7-2. Weld Wire Heat Number 72445 Chemistry Factor Calculation

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence ARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor ARTNDT (*F) F)

B&WOG: Capsule CR3-LG1 169.4 0.812 153.7 137.6 16.1
SA-1585: ANO-1 Nozzle Belt Dropout Matl.
B&WOG: Capsule CR3-LG2 169.4 1.141 179.3 193.3 -14.0
SA-1585: ANO-1 Nozzle Belt Dropout Matl.
Point Beach Unit 1: Capsule V 169.4 0.872 102.4 147.7 -45.3
SA-1 263: Plant Specific RVSP MatI.
Point Beach Unit 1: Capsule S 169.4 0.947 159.4 160.4 -1.0
SA-1263: Plant Specific RVSP MatI.
Point Beach Unit 1: Capsule R
SA-1 263: Plant Specific RVSP Mati.
Point Beach Unit 1: Capsule T 169.4 1.217 166.6 206.2 -39.6
SA-1263: Plant Specific RVSP Mati.
B&WOG: Capsule W1 169.4 0.884 139.4 149.7 -10.3
SA-1 585: ANO-1 Nozzle Belt Dropout Mat.

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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4.4.8 Weld Wire Heat Number 821T44

Table 4.4.8-1. Credibility Assessment for Weld Wire Heat Number 821T44

Predicted
Ratio ARTNDT

Irrad. Fluence Meas. Adjusted from (Adjusted -
Capsule Cu Ni Chem. Temp. (x10 19n/c Fluence ARTNDT ARTNDT Best Fit Predicted)

Designation wt% wt% Factor (__F) M2_) Factor (IF) fF) Line (CF) ARTNDT (°F)

Davis-Besse: Capsule TE1-F
.WF-182-1: Plant Specific RVSP Mati. 0.22 0.63 172.0 556 0.196 0565 104 107.4 96,1 11.3
Davis-Besse: Capsule TE1-B
WF-182-1: Plant Specific RVSP Matu. 0.22 0.63 172.0 556 0.592 0853 107 110.5 145.2 -34.7
Davis-Besse: Capsule TEl-ADv-Besse: Pape RVSP 0.22 0.63 172.0 556 1.290 1.071 162 167.3 182.3 -15.0WF-182-1: Plant Specific RVSP Matl.
Davis-Besse: Capsule TE1-DDv-Besse: Panspe RVSP 0.22 0.63 172.0 556 0.962 0.989 140 144.6 168.3 -23.7WF-182-1: Plant Specific RVSP MaUl.I
TMI-2" Capsule TMI2-CWF-2: ple RVSP 0.28 0.63 191.7 556 0.168 0.529 120 111.2 90.0 21.2WF-182-1: Plant Specific RVSP Mat].
TMI-2: Capsule TMI2-EWF-2: ple RM SP 0.28 0.63 191.7 556 0.174 0.537 110 101.9 91.4 10.5WF-182-1: Plant Specific RVSP Mat].

B&WOG: Capsule A3*
WF-182-1: DB-1 Plant Specific RVSP Mail. .22 0.63 172.0 556 1.059 1.016 211 217.9 172.9 45.0

Surv. Avg. 0.237 0.630 177.6 556 _ __ __

* Capsule has been tested since January 1999

where Predicted ARTNDT = (Slopebestfft) * (Fluence Factor) and

Slopebest fit = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 170.2)

These data points are not credible since the scatter is greater than ±280F for two surveillance points.
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Table 4.4.8-2. Weld Wire Heat Number 821T44 Chemistry Factor Calculation

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence jARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor (°F) ARTNDT (OF) J °F)

Davis-Besse: Capsule TE1-F
WF-1 82-1: Plant Specific RVSP Mati. 177.6 0.565 107.4 100.3 7.1

Davis-Besse: Capsule TE1-B 177.6 0.853 110.5 151.5 -41.0
WF-182-1: Plant Specific RVSP Mati.
Davis-Besse: Capsule TE1-A 17
WF-1 82-1: Plant Specific RVSP Matl. 7.6 1.071 167.3 190.2 -22.9

Davis-Besse: Capsule TE1-D
WF-182-1: Plant Specific RVSP Mat. 177.6 0.989 144.6 175.6 -31.0

TMI-2: Capsule TMI2-C
WF-182-1: Plant Specific RVSP MaU. 177.6 0.529 111.2 93.9 17.3

TMI-2: Capsule TMI2-E
WF-182-1: Plant Specific RVSP Matl. 177.6 0.537 101.9 95.4 6.5

B&WOG: Capsule A3 177.6 1.016 217.9 180.4 37.5
WF-182-1: DB-1 Plant Specific RVSP Matl. 1

Since the scatter for all data points is less than 2 standard deviations (560F), the Table chemistry factor is conservative.
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4.4.9 Base Metal Heat Number C4339-1

Table 4.4.9-1. Credibility Assessment for Base Metal Heat Number C4339-1

Predicted
Temp. ARTNDT

Irrad. Fluence Meas. Adjusted from (Adjusted -Capsule Cu Ni Chem. Temp. (xl019n/c Fluence ARTNDT ARTNDT Best Fit Predicted)

Designation wt% wt% Factor (*F) m2) Factor (*F) (OF) Line (*F) ARTNDT (*F)
S-2: Capsule XPlape P 0.10 0.52 65.0 534.9 0.297 0.668 59 54.3 51 8Plant-Specific RVSP Material (LTI)II
S-2: Capsule XPlant-Spe R 0.10 0.52 65.0 534.9 0.297 0.668 49 44.3 51 -2Plant-Specific RVSP Material (TQ
S-2: Capsule VPlant-Spe V 0.10 0.52 65.0 540.1 1.89 1.174 79 79.5 90 -11Plant-Specific RVSP Material (I-T)
S-2: Capsule VPlape V 0.10 0.52 65.0 540.1 1.89 1.174 64 64.5 90 -261Plant-Specific RVSP Material (LQ
S-2: Capsule Y*Planspe RS 0.10 0.52 65.0 543.7 2.73 1.268 114 118.1 97 17Plant-Specific RVSP Material (LT)I I
S-2: Capsule Y*Planspe P 0.10 0.52 65.0 543.7 2.73 1.268 107 111.1 97 10Plant-Specific RVSP Material (TLQ

Surv. Avg. 0.10 0.52 65.0 539.6 N _ _ _ __

* Capsule has been tested since January 1999

where Predicted ARTNDT = (SlopebetfiJ * (Fluence Factor) and

Slopebe.t fit = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 76.6)

These data points are not credible since the scatter is greater than ±170F for one surveillance point.
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Table 4.4.9-2. Base Metal Heat Number C4339-1 Chemistry Factor Calculation

Table Chem. Capsule Adjusted (Adjusted -
Capsule Factor (Surv. Fluence ARTNDT Predicted Predicted) ARTNDT

Designation Avg.) Factor CF) ARTNDT (°F) (IF)
S-2: Capsulelatpeic XVPMtra ~' 65.0 0.668 54.3 43.4 10.9
S-2: Capsule XPlant-Specific RVSP Material (LT)650 068 4.4341.
-2:65.0 0.668 44.3 43.4 0.9

Plant-Specific RVSP Material (TL)
S-2: Capsule V
Plant-Specific RVSP Material (LT) 65.0 1.174 79.5 76.3 3.2
S-2: Capsule VS-:CpueV65.0 1.174 64.5 76.3 -17.9
Plant-Specific RVSP Material (TL6
S-2: Capsule Y 6. .6 1. 243.

Plant-Specific RVSP Material (LT) 65.0 1.268 118.1 82.4 35.7
S-2: Capsule Y
Plant-Specific RVSP Material (IL) 65.0 1.268 111.1 82.4 28.7

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 base metal heat best-
estimate copper and nickel contents is considered conservative.
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4.4.10 Base Metal Heat Number 123S266

Table 4.4.10-1. Credibility Assessment for Base Metal Heat Number 123S266

Predicted
ARTNDT

Irrad. Fluence Meas. from (Adjusted -
Capsule Cu Ni Chem. Temp. (x10'9n/c Fluence ARTNOT Best Fit Predicted)

Designation wt% wt% Factor J°Fl m2) Factor (OF) Line (°F) ARTNDT (OF)

TP-3: Capsule S 55 -13
Plant-Specific RVSP Material (LT) 0.08 068 51.0 546 1.720 1.149 42

TP-3: Capsule V 0.08 0.68 51.0 546 1.530 1.118 55 54 1
Plant-Specific RVSP Material (Ll')
TP-3: Capsule X* 61 11
Plant-Specific RVSP Material (LT) 008 065 51.0 546 2.90 1.283 72

Surv. Avg. 0.080 0.680 51.0 546
* Capsule has been tested since January 1999

where Predicted ARTNDT = (Slopebestrid * (Fluence Factor) and

Slopebest fit = best fit line relating Adjusted ARTNDT to the Fluence Factor
(i.e., 47.9)

These data points are credible since the scatter is less than ±17 0F for all surveillance points.
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Table 4.5.10-2. Base Metal Heat Number 123S266 Chemistry Factor Calculation

Meas.
Capsule Cu Ni Chem. Irrad. Fluence ARTNDT

Designation wt% _ _% Factor Temp. (OF) Factor °Ff)

TP-3: Capsule S
Plant-Specific RVSP Material (LT) 0.08 068 51.0 546 1.149 42
TP-3: Capsule VT-:CpueV0.08 0.68 51.0 546 1.118 55
Plant-Specific RVSP Material (LT)
TP-3: Capsule X*
Plant-Specific RVSP Material (L0.08 058 510 546 1.283 72

Vessel Best-Estimate 0.08 0 68 51.0 546

CFsurv. data = best fit line relating Measured ARTNDT to the Fluence Factor

(i.e., CFsurv. data = 47.9)
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