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TITLE Evaluation of 23.6 EFPY P- LL@MMLMMM Date and MADE BY ___T.D.Spry DATE _ 9/15/98
... Pressurized Thermal Shock at 32 EFPY REV'D. BY J.R. Pfefferle DATE _ 9/15/98

Purpose:

This calculation provides an evaluation of Unit 1 and Unit 2 vessel beltline material
adjusted reference temperatures (ARTs) and their inputs, currently used as input to P-T
limits (in Calculation #N-94-058, Revision 2, with a stated applicability date of 23.6 EFPY)
and LTOP setpoints (in Calculation No. 98-0046, Revision 0, calculated for the fluence
projected as of January 1, 2001). The latest available best-estimaty chemistry values and
all applicable surveillance data for all vessel beltline materials will be utilized. A revised
applicability date in terms of effective full power years (EFPY) i1s provided for the most
limiting vessel, Unit 2. This calculation also provides a pressurized thermal shock
evaluation for Unit 1 and 2 at 32 EFPY in accordance with 10 CFR 50.61, using the latest
available best-estimate chemistry values and all applicable surveillance data for all vessel
beltline materials. This caleclation  Las goree Yo Qreally dac. wand e
Assesswon) of addibeval weld cheits, ety yewd (bl‘., i Bt bl

%kw? and CE% be dederien: e b dhiy b 3“‘—‘)‘5 ?"C:J-> f?\/ An vb anely ses
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TITLE f P-T Limit and LTOP Applicability Date and MADE BY __ T.D. Spry DATE _ 9/15/98
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References:

1. Instruction Manual 132-Inch I.D. Reactor Pressure Vessel, Babcock & Wilcox,
September 1969.

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

3. NRC Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel
Materials," May 1988.

4. 10 CFR 50.61, “Fracture toughness requirements for protection against pressurized
thermal shock events.”

5. WCAP-12794, “Reactor Cavity Neutron Measurement Program for Point Beach Unit
1,” Rev. 3, December 1995.

6. WCAP-12795, “Reactor Cavity Neutron Measurement Program for Point Beach Unit
2,” Rev. 3, August 1995,

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

8. BAW-2325, “Response to Request for Additional Information (K. .} Regarding Reactor
Pressure Vessel Integrity,” May 1998.

9. Framatome Technologies, Inc. Letter FTI-98-2563, “Reevaluation of Weld Wire Heat
61782,” August 26, 1998 (see attachment).

10. ASTM E 29-93a, “Standard Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications.”

11. WEPCO Letter NPL 98-0159, “Monthly Operating Reports,” March 6, 1998.

12. Point Beach Nuclear Plant Unit Nos. 1 and 2 Final Safety Analysis Report.

13. WEPCO Calculation No. N-94-058, Revision 2, “Reactor Coolant System Calculations
- Effective Through January 2001,” 1/23/96.

14. WEPCO Calculation No. 98-0046, Revision 0, “Determination of PBNP LTOP Setpoint
Using ATME Code Case N-514 (applicable through appx. Jan. 2001),” 4/27/98.

Methods & Acceptance Crteria:
TSe methodology of this calculation follows the steps listed below:

P-T_and LTOP Limits

I. Using References 5 and 6, determine the projected fluence for the limiting reactor
vessel materials at the reactor vessel inside surface (clad-base metal interface) at 23.6
EFPY. See Tables 1 and 2 for a description of the methodulogy used.

Il. Determine the corresponding reactor vessel fluence and fluence factors at the one-
fourth thickness (1/4T) and three-fourths thickness (3/4T) location from the clad-base
metal interface. See Tables 1 and 2 for a description of the methodology used.

ill. Determine the chemistry factor, initial properties, and margin term for the PBNP reactor
vessel beltline materials using the latest available best-estimate chemistry values and
all applicable surveillance data for all vessel beltline rmaterials.

IV. Determine the projected adjusted reference temperature at the 1/4T and 3/4T location
for the reactor vessel beltline materials at 23.6 EFPY. See Tables 3 through 6 for a
description of the methodology used.
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V. Compare the projected ARTs at the 1/4T and 3/4T location for the reactor vessel
beltline materials to the values used for the calculation of current licensing basis P-T
limits. If the projected ART values at a given thickness are less than the values used
for the calculation of current P-T limits, current P-T limits are conservative. If the
projected ART values at a given thickness are greater than the values used for the
calculation of current licensing basis P-T limits, determine the applicability date using
the latest available best-estimate chemistry values and all applicable surveillance data
for the most limiting vessel beltline material. See Tables 4 and 6 for a description of
the methodology used.

VI. Compare newly determined applicability dates against the EFPY projected to occur
through January 1, 2001. If the newly determined applicability date is beyond the
projected value on January 1, 2001, current licensing basis P-T limits, LTOP pressure
setpoints, and Tenable temperature are acceptable through that date.

PT luation

VIi. Using References 5 and 6, determine projected fluence for the limiting reactor vessel
materials at the reactor vessel inside surface (clad-base metal interface) at 32 EFPY.

VIll. Determine the corresponding reactor vessel fluence factors at the clad-base metal
interface. See Tables 7 and 8 fur a description of the methodology used.

IX. Using the chemistry factor, initial properties, and margin term for the PBNP reactor
vessel beitline materials identified in Step Ill (above), determine the projected RTprg
value at the reactor vessel inside surface at 32 EFPY. See Tables 7 and 8 for a
description of the methodology used.

X. Compare the projected RTprg value to the PTS Screening Criteria of 10 CFR 50.61.
If the projected RTprg value is less than the screening criteria, no submittal to NRC
pursuant to 10 CFR 50.61 is required.

1. A capacity factor of 80% is assumed for future plant operation. This is a standard
industry value for reactor vessel evaluations and will be verified against future plant
performance.

2. Changes in core design will not increase vessel inner-surface fluence beyond the
values provided at specific vessel altitude and azimuth locations in WCAPs 12794,
Rev. 3 and 12795, Rev. 3.

3. Reactor vessel thickness is based on the distance from the clad-base metal interface to
the outgide diameter.

Inputs:
Specified in Tables 1 through 8.

I Fluence, Adjusted Reference Temperature (ART), and Pressurized Thermal
Shock (PTS) Evaluations (Tables 1 through 8)
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Point Beach Unit 1 RPV Boltlinﬁ 23.6 EFPY Fluence Values

Table 1.
Based on WCAP-12794, “Reactor Cavity Neutron Measurement Program For Wisconsin Electric Power Company Point Beach Unit 1" Rev 3, December 1985 Note that
the estimated fluence at a specific point in time is not linearly interpolated between zerc and the estimated fiuence at 32 EFPY. due to changes in core design at certan
points in the operating history of the undt As intermediate input to further calculations, these values are not rounded in accordance with ASTM E29 .
Vessel Manufacturer Babcock & Wilcox
Plate and Weld Tiuckness (without cladding) 6 57, without clad (D)
Component Description Heat or I 32 EFPY 23.6 EFPY 2386 EFPY 236 EFPY 238 EFPY 23.6 EFPY
Heat/Lot inside Surface | inside Surface 1/47 1/47 3/47 34T
Fluom;Eﬂ Fluence (E19 Fluence Fluence Fluence Fluence
nfcm’) n/em’) (A) {(E19 nfem®) | Factor (C) | (E19 micm®) | Factor (C)
Nozzle Belt Forging 122P237 0.547 04166 02821 06545 01293 04702
intermediate Shell Plate AS811-1 29 222 1503 1.113 0689 0 8955
Lower Shell Plate C1423-1 246 1971 1335 108 06117 0.8623
Nozzie Belt to intermea 871782 (SA- 0 547 04166 02821 06545 01293 04702
Sheli Circ Weld (100%) 1426)
intermediate Shell Long 1P0815 (SA- 187 1425 0 9648 099 N/A N/A
Seam (ID 27%) 812)
Intermediate Sheli Long 1P0661 (SA- 187 1425 N/A N/A 04423 07731
Seam (OD 73%) 775)
Intermed_ to Lower Sheil 71249 (SA- 2486 1971 1335 108 06117 08823
Circ Weld (100%) 1101)
Lower Shell Long Seam 61782 (SA- 166 1309 0 8863 0 9662 0 4063 0.7502
(100%) 847)
Footnotes:
(A} Interpolation of neutron exposure (in units of E19 n/em®, E>1 MeV) to a particular value of effective full power years (EFPY) is performed based on WCAP-12794, Revision
3 For example, for the nozzle belt forging, heat no 122P237,
fluence = 0339 + ( 0547 - 0.339 ) x (236 EFPY - 186 EFPY) = 04166 E19 nfem®
{ 32 EFPY - 186 EFPY)
(8) From an inside surface fluence value (not including cladding), fluence is attenuated to a desired thickness using equation (3) of Regulatory Guide 1 99, Rewvision 2 f = f,,4
x e %™ where {4 is expressed in units of E19 nfem® E > 1MeV, and x is the desired in in~hes into the vessei wall For exampie, for the nozzle belt forging, heat
no 122P237. at 23 6 EFPY, at a depth of % of the 6 5" vessel wall (1 6257), f = 0 4166 x e * *%"**% = 0 2821 E19 n/em®
©) The dimensionless fluence factor is calculated using the fluence factor formuia from equation (2) of Regulatory Guide 1 99, Revision 2 flo:-010leh where f is the

fluence in units of E19 nicm®  For example, the 23 6 EFPY 1/4T fluence factor for nozzle belt forging, heat no. 122P237, ff = 0 2821 ™~

(D} Instruction Manual, 132-Inch | D Reactor Pressure Vessel, Babcock & Wilcox September 1969

R0 = 06545
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Table 2. Point cseach Unit 2 RPV Beltline 23.6 EFPY Fluence Values
Based on WCAP-12795, “Reactor Cavity Neutron Measurement Program For Wisconsin Electric Power Company Point Beach Unit 2" Rev 3, August 1985 Note that the
estimated fluence at a specific point in time is not linearly interpolated between zero and the estimated fluence at 32 EFPY. due to changes in core design at certain
n the operating history of the unit. As intermediate input to further calculations, these values are not rounded in accordance with ASTM E2% ’
Vessel Manufacturer Babceck & Wilcox and Combustion Engineerin.g |

Piate and Weld Thickness (without cladding)

65°_without clad (D)

Component Description Heat or 32 EFPY 236 EFPY 236 EFPY 23.6 EFPY 236 EFPY 236 EFPY
Heat/Lot Inside Inside 147 1/47 3447 3/4T
Surface Surface Fiuence Fluence Fluence Fluence
Fluence {Eﬂ Fluence (E19 | (E18 Ncm') Factor (C) (E19 Nem’) Factor (C)
nfem’) nicm’ ' (8
Nozzie Beit Forging 123v352 0 548 04244 02873 06592 01317 04742
intermed:ate Shell Forging 123V500 301 2322 1872 1125 07207 0 9081
Lower Shel! Forging 122W195 252 2015 1.364 1086 06254 08685 |
Nozzle Belt to Intermed 21635 0548 04244 02873 06592 01317 04742
Sheil Cwrc Weld (100%)
intermed tc Lower Shell 72442 {SA- 249 2003 1356 1085 06217 0 8668
Circ. Weld (100%) 1484)

Footnotes

(A)

(8

<)

(D)

interpolation of neutron exposure {in units of E19 nfcm’, E>1 MeV) to a particutar value of effective full power years (EFPY) is performed based on WCAP-12795 Revision
3 For example, for the nozzie belt forging, heat no. 123V352,

fluence = 0345+ ( 0.548 - 0 345 ) x (236EFPY - 182 EFPY) = 0 4244E19 nfem’
( 32 EFPY - 18.2 EFPY)

From an inside surface fluence value {not including cladding). fluence is attenuated to a desired thickness using equation (3) of Requlatory Gu«te 1 99 Revision 2 f =1,
x €27 where f,is expressed in units of E19 nicm®_ E > 1MeV, and x is the desired depth in inches into the vessel wall For example. for the nozzle belt forging heat
no 123V352, at 23 6 EFPY, at a depth of % of the 6 5° vessel wall (1 625", f = 0 4244 x e %' ** = 0 2873 £19 n'em®

The dimensicnless fluence factor is caiculated using the fluence factor formula from equation (2) of Regulatory Guide 1 99, Revision 2 ff = £ /9% ¢19%980 where fis the
fiuence in units of E19 niem®  For example., the 23 6 EFPY 1/4T fluence factor for nozzle belt forging, heat no. 123V352, ff = 0 2873 0% 2101037 - g g5g)

Instruction Manual, Reactor Vessel, Point Beach Nuclear Plant No 2, Combustion Engineering, CE Book #4869, October 1370
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Table 3. Point Beach Unit 1 RPV 1/4T Beltline Material Adjusted Reference Temperatures at 23.6 EFPY
Unless otherwise noted, all ART input data obtained from S8AW-2325 “Response to Request for Additional information (RAI) Regarding Reactor Pressure Vessel
M,'w1m,mmmmmmm~vmum.mmmsamcmmdm-mwm All beithne
matenals are included for companson

Vesse! Manufacturer Babcock & Wilcox
MMMMM&{MM) 6 5", without clad (F)

Y. e e g
Heat or CF 1/4T 238 ARTwor o a, Margin | ART ('F)
Heat/Lot (°F) Method | EFPY Fluence (°F) (°F) (E)
Factor (A)
122P237 +50 011 | 082 77 Table 0 6545 50 4 0 17 34 134
ntermediate Shell Plate A9811-1 +1 020 | 006 88 Table 1.113 97 94 269 17 63 64 163
. » . 793 Surv Data . 88 26 ¢ 85 56 42 146
(8)
Lower Sheil Plate C1423-1 +1 012 | 007 553 Table 108 59 74 269 17 63 64 124
. . . 358 Surv. Data . 3867 . 85 56 42 96
(8)
Nozzle Belt to Intermed Shell 871762 (SA- 5 019 | 057 152 4 Table 0 6545 99 75 197 28 68 47 163
Curc Weld (100%) 1426)
Intermediate Shell Long Seam | 1P0815 (SA- 5 017 | 052 1382 Table 099 136 82 197 28 68 47 200
(ID 27%) 812) :
Intermediate Shell Long Seam | 1P0661 (SA- -5 017 | 064 157 6 Table N/A N/A 197 N/A N/A N/A
(0D 73%} 775)
intermed To Lower Shell Circ 71249 (SA- +10 023 | 059 167 6 Table (C) 108 18101 0 28 56
Weld (100%) 1101)
Lower Shell Long Seam 61782 (SA- 5 023 | 052 157 4 Table 0 9662 152 08 197 28 68 47 216
(100%) 847) 3
. . . 1611 Surv Data . 155 65 » 14 48 34
(]

Footnotes:

(A) See Table 1

{8) Credible Surveiilance Data, see BAW-2325 for evaluation

(C) Non-credible surveillance data. see BAW-2325 for evaluation. Table CF conservative because difference between ratio-adjusted measured \RTy,, and predicted \RT ¢
based on Table CF is less than 2o (56°F)

(D) Credible Surveillance Data. see Framatome Technologies, Inc letter FT1-98-2563, August 26, 1998, “Reevaluation of Weld Wire Heat 61 782" utikzing latest time-weighted
temperature data for Point Beach Unit 1, which supersedes BAW-2325

(E) Adjusted reference temperature (ART) calculated per Regulatory Guide 199 Rev. 2 ART = Initia! RTyor + ARTypr + Margin, where ARTyo, = Chemistry Factor x Fiuence
Factor, and Margin = 2(c,” + 0,")"®, with o, defined as the standard deviation of the Initial RTyoy, and o, defined as the standard deviation of ARTyor For exampie, for
nozzle belt forging, heat no. 122P237, ART = 50 +(77 x 0.6545) + 34 = 134°F Calculated ART values are rounded to the nearest °F in accordance with the rounding-off
method of ASTM Practice E29

(F) instruction Manual, 132-Inch | D Reactor Pressure Vesse! Pabcock & Wilcox, September 1969

{G) By inspection, for these limiting material properties, the ar ticability date of 23.6 EFPY for P-T limits in Calculation N-94-058 Revision 2 based on a 1/4T ART of 258 4°F s

conservative for Unit 1, since the newly caiculated value of 247°F is lower
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Table 4. Point Beach Unit 2 RPV 1/4T Beltline Material Adjusted Reference Temperatures at 23.6 EFPY
Unless otherwise noted. all ART input data obtained from BAW-2325, “Response to Recuest for Additional Information (RAI) Regarding Reactor Pressure Vessel

Integrity,” May 1998, including the most recent best-estimate chemiistry values for welds. applying current BRWOG mean-of-the-sources approach All beltine
materials are included for companson

Vessel Manufacturer Babcock & Wilcox and Combustion Engineenng
Plate and Weld Thickness (without cladding) 6.5° without clad (F)
* BT . T € S Y
Heat or CF 1/47 236 ART o1 oy G, Margin | ART (°F)
Heat/Lot {°F) Method EFPY Fluence {°F) (°F) (E)
Factor (A)
123352 +4C 0.11 0.73 76 Table 0.6592 50 1 0 17 34 124
123V500 +40 002 0790 58 Table (B) 1.125 65 25 0 17 34 139
122W195 +40 0.05 0.72 31 Table 1.086 3367 0 17 34 108
g : 428 Surv. Data g 46 48 5 85 17 103
©
Nozzle Beit to Intermed Shell 21935 -56 018 070 170 Table (Hj 06592 1121 17 28 65 51 122
Cwrc Weld (100%)
Intermed To Lower Shell Circ 72442 (SA- -5 026 060 180 Table (D) 1085 1953 197 28 259 (G)
Weid (100%) 1484)
Footnotes:
(A) See Table 2
(8) Non-credible surveillance data; see BAW-2325 for evaluation Table CF conservative because difference between measured ARTyo, and predicted ARTypr based on
Table CF is less than 20 (347 )
(C) Credible surveiilance data, see BAW-2325 for evatuation
(D) Non-credible surveillance data. Table CF value based on best-estimate chemistry is higher than best fit caiculated using surveitiance data, and therefore conser.ative
(E) Adjusted reference temperature §ART) caiculated per Regulatory Guide 1 83, Rev. 2. ART = Initial RTypy + ARTypy + Margin, where ARTy,, = Chemistry Factor x Fluence
Factor, and Margin = 2(:1.’ + o, )°5, with o, defined as the standard deviation of the Initial RTyny, and o, defined as the standard deviation of \RTyor For example, for
nozzle belt forging. heat no. 123V352 ART = 40 +(76 x 06592) + 34 = 124°F  Calculated ART values are rounded to the nearest °F in accordance with the rounding-off
method of ASTM Practice E2¢
(F Instruction Manual, Reactor Vessel Point Beach Nuclear Plant No. 2, Combustion Engineering, CE Book #4869, October 1970
(G) For these limiting material properties, based on Reg Guide 199 Rev. 2 and Table 2, Fooinote (A), the applicability date for P-T limits in Calculation N-94-058 Revision 2
based on a 1/4T ART of 258 4°F would be
258 4°F = Initial RTyny + ARTypy + Margin = -5 + (180 x Applicabie EFPY 1/4T Fiuence Factor) + 68 47
Applicable EFPY 1/4T (1 625") Fiuence Factor = 1 0829444 = (1/4T ) (028 - 01010 14TH
VAT = 1.3475 =, x @ 270000
four = 19902 = 169 + 2 49 - 1 69 x (Applicable EFPY - 18 2)
32-182
Applicable EFPY = 23 .4
(H) Table CF value based on best-estimate chemistry data from CEOG Report “Best Estimate Copper and Nicke! Values in CE Fabricated Reactor Vesse! Welds * CE NPSD

1039, Revision 2, Final Report, June 1997
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Table 5. Point Beach Unit 1 RPV 3/4T Beltline Material Adjusted Reference Temperatures at 23.6 EFPY
Unless otherwise noted, all ART input data obtained from BAW-2325, “Response to Request for Additional Information (RAl) Regarding Reactor Pressure Vessel
Integrity,” May 1988, including the most recent best-estimate chemistry values for weids. applying current BRWOG mean-of-the-sources approach All belthne
matenals are inciuo._d for comparnson
Vesse! Manufacturer Babcock & Wiicox
Plate and Weld Thickness (without cladding) 6 5°, without clad (F)
m“*
Heat or Initial RTyor | %Cu | %Ni CF CF 34T 226 ART o1 o o Margin | ART (°F)
Heat/Lot {°F) Method EFPY Fluence (°F) (°F) (E)
Factor (A}
1220237 +50 Q1 0§2_ 77 Table 04723 36 21 0 17 34 120
Intermediate Sheil Plate AS811-1 +1 020 006 B8 Table 0 8955 78 8 269 17 53 64 143
" G - 793 Surv. Data a 7101 . 85 56 42 128
(8)
Lower Shell Plate C1423-1 +1 012 007 553 Tabie 08623 47 69 269 i7 63 64 112
: g 2 358 Surv Data i 30 87 - 85 56 42 88
{8)
Nozzle Belt to Intermed Shell 871762 (SA- -5 019 057 1524 Table 04702 7166 197 28 68 47 135
Circ Weld (100%) 1426)
Intermediate Shell Long Seam 1P0815 (SA- -5 017 052 1382 Table N/A N/A 197 N/A N/A N/A
(1D 27%) 812)
intermediate Shell Long Seam 1P0661 (SA- -5 017 064 1576 Table 07731 121 84 197 28 68 47 185
(OD 73%j 775)
Intermed To Lower Shell Circ 71249 (SA- +10 023 | 059 1676 Table (C) 08623 144 52 0 28 56
Weid (100%) 1101)
Lower Shell Long Seam 61782 (SA- -5 023 052 157 4 Table 0 7502 118 08 197 28 68 47 182
(100%) B47)
» » . 1611 Surv. Data . 120 86 " 14 48 34
M—

Footnotes:

(A)
(8)
(€
(D)

(€)

(F
(G)

See Table 1

Credible Survesllance Data, see BAW-2325 for evaluation

Non-credible surveiliance data. see BAW-2325 for evaluation Table CF conservative because difference between ratio-adjusted measured \RTyoy and predicted \RT ;¢
based on Table CF is less than 20 (56°F)

Credible Surveillance Data. see Framatome Technologies, Inc letter FT1-98-2563, August 26, 1998, "Reevaiuation of Weld Wire Heat 61782 " utiizing latest ime-weighted
temperature data for Point Beach Unit 1, which supersedes BAW-2325

Adjusted reference temperature ;ART) calculated per Regulatory Guide 1 99, Rev. 2 ART = initial RTyoy + ARTyoy + Margin, where \RTygy = Chemustry Factor x Fiuence
Factor, and Margin = 200 + o, )°%. with o, defined as the standard deviation of the initiai RTyoy. and o, defined as the standard dewiation of \RTyg, For example, for
nozzle belt forging, heat no 122P237, ART = 50 +(77 x 0 4702) + 34 = 120°F. Caiculated ART values are rounded to the nearsst °F in accordance with the rounding-off
method of ASTM Practice £29

Instruction Manual, 132-Inch | D Reactor Pressure Vessel, Babcock & Wilcox, September 1969

By inspection, for these limiting material properties, the apphicability date of 23 6 EFPY for P-T limits in Calculation N-94-058 Revision 2 based on a 3/4T ART of 218 5°F 1s
< onservative for Unit 1, since the newly caiculated value of 211°F is lower
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Table 6. Point Beach Unit 2 RPV 3/4T Beltline Materiai Adjusted Reference Temperatures at 23.6 EFPY
Unless otherwise noted. all ART input data obtained from BAW-2325 “Response to Request for Additional information {RAIl) Regarding Reactor Pressure Vessel
Integnity,” May 1998, including the most recent best-estimate chemistry values for welds. applying current BEWOG mean-of-the-sources approach All beltine
maternials are inciuded for comparnison

| Vesse! Manufacturer Babcock & Wiicox and Combustion Engineering |
Plate and Weid Thickness (without cladding) 6 5", without clad (F)

Initiai RTyor | %Cu | %Ni CF CF 34T 23.6 ART 01 o, o, | Margin | ART (‘Fj

Heat/Lot °F) Method | EFPY Fluence (°F) (°F) ()
Factor (A)

123V352 +40 011 | 073 76 Table 0 4742 36 04 0 17 34 110

123V500 +40 009 | 070 58 Table (B) 0 9081 52 67 0 17 34 127

122W195 +40 005 | 072 31 Table 0 8685 26 92 0 17 34 101

5 428 Surv. Data 717 3 85 17 94

90

218 (G)

Nozzle Beit to Intermed Shell 21935 -56 018 e70 17¢ Table (H) 04742 80 61 17 28 65 51

Circ Weld (100%
72442 (SA- -5 026 060 180 Table (D) 0 8668 156 02 197 28 68 47
1484 ’ _%_

Intermed To Lower Shell Circ
Weld (100%

Footnotes:

(A} See Table 2

{B) Non-credible surveillance data, see BAW-2325 for evaluation. Table CF conservative because difference between measired \RTypr and predicted \RT,, based on
Table CF is less than 20 (34°F)

(C) Credible surveillance data, see BAW-2325 for evaluation

(D} Non-credible surveillance data. Table CF value based on best-estimate chemistry is higher than best fit calcuiated using surverllance data and therefore conservative

(E) Adjusted reference temperature QART) caiculated per Regulatory Guide 1 99, Rev 2. ART = Initial RTypy + ARTyoy + Margin, where ARTo; = Chemustry Factor x Fluence
Factor, and Margin = 2(a,” + 0,%)"®, with o, defined as tne standard deviation of the Initial RTyy. and o, defined as the standard deviation of \RTyor For example, for
nozzie belt forging, heat no 123V352, ART = 40 +(76 x 0 4742) + 34 = 110°F  Calculated ART vaiues are rounded to the nearest °F in accordance with the rounding-off
method of ASTM Practice E29

(F) Instruction Manual, Reactor Vessel, Point Beach Nuclear Piant No. 2, Combustion Engineering, CE Book #4869 October 1970

(G) By inspection, for these miting mater:al properties, the apphcability date of 23 6 EFPY for P-T limits in Calculation N-94-058 Revision 2 based on a 4T ART of 219 5°F is
conservative for Unit 2. since the newly calcuiated value of 219°F is lower

(H) Table CF value based or best-estimate chemistry data from CEOG Report “Best Estimate Copper and Nicke! Vaiues in CE Fabricated Reactor Vessel Welds " CE NPSD-

1038, Revision 2, Final Report, June 1997
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Table 7. Point Beach Unit 1 RPV Beltline Material RT,;s Values at 32 EFPY
Unless otherwise noted. ali RTpyg input data obtained from BAW-2325 “Response to Request for Additional information (RAi) Regarding Reactor Pressure
Vessel integrity * May 1998, including the most recent best-estimate chemistry values for weids, applying current BSWOG mean-of-the-sources approach Al
beltine materials are included for companson

Vessel Manufacturer Babcock & Wilcox
Plate and Weld Thickness (without cladding) 6 5" without clad (G) |
Component Heat or RTyory; | %Cu Y%Ni CF CF 32 EFPY Inner 32 EFPY ARTprs oy a, Margin
Description Heat/Lot (°F) Method Surface Inner Surface (°F}) (“F)
Fluence (E18 Fiuence
n/cm’) (A) Factor (B)
Nozzle Belt 122P237 +50 o1 082 77 Table 0547 08313 64 01 0 17 34
Intermediate Sheil AS811-1 +1 020 006 88 Table 29 12834 11294 269 17 6364
” . v 793 Surv. Data . g 101 77 269 85 56 42
(C)
Lower Shell Plate C1423-1 +1 012 007 553 Table 2 46 1.2422 68 69 269 17 63 64
» i - 358 Surv. Data S ” 44 47 269 B85 56 42
N ("]
Nozzle Belt to 871762 (SA- -5 019 057 152 4 Table 0547 08313 126 69 197 28 68 47
Intermed  Shell 1426}
Circ Weld (100%)
intermediate Shell 1P0815 (SA- -5 017 052 1382 Table 187 11715 1619 197 28 68 47
Long Seam (1D 812)
27%)
Intermediate Shell 1P0O661 (SA- -5 017 064 1576 Table N/A N/A N/A 197 N/A N/A
Long Seam (OD 775)
73%) |
intermed To Lower 71249 (SA- +10 I 023 0359 167 6 Table (D) 246 1.2422 208 19 0 28 56
Shell Crc Weld 1101)
(100%)
Lower Shell Long 61782 (SA -5 023 052 157 4 Table 166 1.1397 179 39 197 28 68 47
Seam (100%) 847)
3 i 4 1611 Surv. Data it i 183 61 197 14 48 34
-8 . — e
Footnotes:
(A) Based on WCAP-12794, “Reactor Cavity Neutron Measurement Program For Wisconsin Electric Power Company Point Beach Unit 1" Rev 3 December 1995 As
intermeciate input to further calculatiors, these values are not rounded in accordance with ASTM E29
(B) The dimensioniess fluence factor is calculated using the fluence factor fo- sla from equation (2) of Regulatory Guide 1 99, Revision 2 ff = { 2 019900 e f s the
fluence in units of E19 niom® For examp'e, the 32 EFPY inner surface fluence factor for nozzle belt forging, heat no 122P237, ff = 0 547 074 -0101e 084N - g gyy3
{C) Credible surveiliance data, see BAW-2325 for evaluation
(D) Non-credible surveillance data. see BAW-2325 for evaluation. Table CF conservative because difference between ratio-adjusted measured ARTygy and predict2d AR Ty,
based on Table CF is iess than 20 (56°F)
(E) Credible Surveillance Data. see Framatome Technologies, Inc letter FT1-98-2563, August 26, 1998, “Reevaluation of Weld Wire Heat 61782 " utilizing la@st time-weighted
temperature data for Point Beach Unit 1, which supersedes BAW-2325
(F) RTpfs calculated per 10 CFR 50 61 RTp's = RT”W] + .\RTm' & “m\ where RTm'M = unirraciated nitial ert ,\RTw[ = cm’y Factor x Fluence Factor, and

Margin = 2(a,% + 0,9)°%, with o, defined as the standard deviation of the RTyory,. and o, defined as the standard deviation of ARTyg; For exampie. for nozzle belt forging
heat no. 122P237, RTpys = 50 +(77 x 0.8313) + 34 = 148°F  Calculated RTpys values are rounded to the nearest °F in accordance with the rounding-off method of ASTM
Practice E29

(G) instruction Manual, 132-Inch | D Reactor Pressure Vessel, Babcock & Wilcox, September 1969
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Table 8. Point Beach Unit 2 RPV Beltline Material RT,,¢ Values at 32 EFPY
Unless otherwise noted, all RTprg input data obtained from BAW-2325 “Response to Request for Additional Information (RAI) Regarding Reactor Pressure
Vessel integrity * May 1998, including the most recent best-estimate chemustry values for welds, applying current BSWOG mean-of-the-sources approach Al
belthine materials are included for comparnson

\essel Manufacturer Babcock & Wilcox and Combustion Engineering |
PmmMMmsgmmmg 6 5_ without clad (G)
“ * NTemrem Iy .
Heat or RYyory | %Cu Y%Ni CF CF 32 EFPY Inner 32 EFPY ARTpy, oy o,
Heat/Lot (°F} Method Surface Inner Surface {°F)
Fluence (E19 Fluence
n/cm’) (A) Factor

123v352 +40 01 073 76 Table 0 548 08318 63 22 t] 17

123V500 +40 009 070 58 Table (C) 301 1292 74 94 0 17

122W195 +40 005 072 K} Table 252 1248 38 69 0 17

o . 428 Surv Data - : 53 41 7 85

Nozzle Belt 1o 21935 -56 018 070 170 Table (H) 0 548 08318 141 41 17 28
intermed Shel!
Cwc Weld (100%)
intermed To Lower 72442 (SA- -5 026 060 180 Table (E) 249 1245 224 1 197 28
Shell Cuc. Weld 1484)

Footnotes:

(A) Based on WCAP-12785, “Reactor Cavity Neutron Measurement Program For Wisconsin Electnc Power Company Point Beach Unit 2° Rev 3 August 1995 As
intermediate input to further caiculations, these values are not rounded in accordance with ASTM E29

(8) The dimensioniess fluence factor is calculated using the fluence factor formula from equation (2) of Regulatory Guide 1 99, Revision 2 ff = {2 -010080 L\ o the
fluence in units of E19 nfcm® For example, the 32 EFPY inner surface fluence factor for nozzle belt forging, heat no 123V352, ff = 0 548 028 2101000548 _ 9443

(C) Non-credible surveitiance data, see BAW-2325 for evaluation Table CF conservative because difference between measured \RT 1 and predicted \RT,,, based on
Table CF is less than 2o (34°F)

(D) Credible surveilfance data, see BAW-2325 for evaluation

(E) Non-credible surveiilance data, Table CF value based on best-estimate chemistry is higher than best fit calculated using survediance datz, and therefore conservative

(F) RTprs calculated per 10 CFR 50 61 RTpn = erw' + .\RTmy - M"gm where RTmf‘u' = unirradiated initial RTmy, \RTm[ = Che"‘s"y Factor x Fluence Factor, and
Margin = 2{a,,” + 0,%)*%, with o, defined as the standard deviation of the RTnoru. and o, defined as the standard deviation of \RT o, For example. for nozzle belt forging
heat no 123V352, RTprg = 40 +(76 x 0 8318) + 34 = 137°F  Calculated RTgprg values are rounded to the nearest °F in accordance with the rounding-off method of ASTM
Practice E29

(G) Instruction Manuai, Reactor Vessel, Peint B :on Nuclear Plant Nc. 2, Combustion Engineering, CE Book #4869 October 1970

(H) Table CF value based on best-estimate ¢l - * #rv data from CEOG Report “Best Estimate Copper and Nickel Values in CE Fabricated Reactor Vessel Welds * CE NPSD-

1038, Rewvision 2, Final Report, June 1997
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CALCULATION SHEET

CALC. NO.98-0132, Rev. 0

TDS
MADE BY T.0. Spry
REV'D. BY J.R. Pfefferle

DATE
DATE

9/15/98
9/15/98

Calculeiions (cont'd):

I Fluence Projection to January 1, 2001

(Calender Date Used as Input to

LTOP Setpoints in Calculation No. 98-0046, Revision 0)

A Maximum rated reactor thermal output

The total thermai outhut for each unit as
Unit 1:Total thermal output 273
Unit 2: Total thermal output 266

Converting to EFPY

Unit 1:

eff. full power x
1518.5 MWTh

Unit 2

266,886,275 MWTh

x _eff. full power x

1518.5 MWTh
B) EFPY untii 1/1/2001

Calender years from 3/1/1

~ O
98 to
o 1C

f March 1, 1998

1518.5 MWTh (Ref. 12)
is (Ref. 11

540,535 MW hours - thermal

886,275 MW hours - therma

day x __1 year 20.5 EFPY

365.25 days

(

1 day x ___1 year 0 EFPY

hrs 365.25 day

.\):
N

¢

1/2001 is 2.83 years; an 809

capacity factor is assumed (Assumption 1)

')
N
w
m
R
0
b

2.83 years x 0.80
C) Total EFPY through 1/1/2001
Unit 1:20.5 EFPY + 2.3 EFPY

Unit 2:20.0 EFPY + 2.3 EFPY

N

Results and Conclusions:

This

conservative through the current licensing basis

calculation demonstrates that the current Techrs

ammbis
apph

N

22.8 EFPY

3 EFPY

cal Specification P-T limits are

ty date of 23.6 EFPY for Unit 1

For Unit 2, as a resu't of small, conservative changes from the inputs used in Calculation
N-94-058 Revision 2, based on the latest understanding of initial RTypr and o, for limiting
beltline weld SA-1484, the applicability date of the current licensing basis P-T limits is

23.4 EFPY

reduced slightly, to

Administrative requirerr

ents to restrict operation of the
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... Pressurized Thermal Shock at 32 EFPY REV'D. BY J.R. Pfefferle DATE 9/15/98

Unit 2 reactor vessel to no more than 23.4 EFPY using the current licensing basis P-T
limits must be established. This calculation demonstrates that this value of EFPY will not
be exceeded before the January 1, 2001 calender applicability date used in Calculation
No. 98-0046, Revision O, for LTOP pressure setpoints and enable temperature.

This calculation demonstrates that the PTS Screening Criteria ara not exceeded through
32 EFPY.

The LTOP pressure setpoint and enable temperature established in Calculation No. 98-
0046, Rev. O are unchanged through January 1, 2001, because that calculation used the
same material property inputs and fluence estimation bases as this calculation.
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The attached calculation summarizes the reevaluation of weld wire heat 61782 for Point Beach 1

for an irradiation temperature of 538°F

If you should have any questions regarding this calculation summary, please feel free to call me

at 804/832-3293 or Matt Devan at 804/832-3160.
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BeHowal ()

D L. Howell
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PURPOSE AND SUMMARY OF RESULTS:

PURPOSE: ¢

The purpose of this calculation is to provide an evaluation of the weld wire heat 51782 surveillance data for assessing
the integnity of the Paint Beach Unit 1 reactor vessel.

SUMMARY OF RESULTS

In accordance with the NRC guidelines provided at the November 12, 1097 meeting, the surveillance data for weld wire
heat 61782 was evaluated with respect to the Point Beach Unit 1 reactor vessel. The R. E. Ginna plant-specific weld
metal surveillance data was used in the assessment because it requires the least amount of adjustments to the
measured data. The plant-specific weld metal surveillance data from R. I Ginna was determined to be credible with
respect to the five criteria specified in both Regulatory Guide 1.99, Revision 2 and 10 CFR 50.61. Using the R. E. Ginna
plant-specific weld metal data and making the required adjustments to the data, the surveillance data chemistry factor
was calculated to be 161.1°F.

THE FOLLOWING COMPUTER CODES HAVE BEEN USED IN THIS DOCUMENT:

CODE / VERSION / REV CODE / VERSION / REV THIS DOCUMENT CONTAINS

ASSUMPTIONS THAT MUST BE
VERIFIED PRIOR TO USE
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YES ( a_  TEE O
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1.0 Introduction

Both Regulatory Guide 1.99, Revision 2" and 10 CFR 50.61' state that surveiilance data (if
availabie) be considered in evaluating reactor vessel integrity. The best-estimate copper and
nickel chemical compositions are used in the evaluation of the surveillance data. The process
of evaluating surveillance data includes a credibility assessment against five criteria and the
calculation of the chemistry factor based on the surveillance data. The NRC provided
guidance on performing evaluation of surveillance data in a public meeting between the Staff,
Nuclear Energy Institute (NEI), and industry representatives on November 12, 1997. A
summary of this meeting is documented iv. a meeting summary dated November 19, 1997,

This calculation provides the evaluation and use of weld wire heat 61782 surveillance data
for assessing the integrity of the Point Beach Unit 1 reactor vessel. The guidelines, provided
by the Staff in the November 12, 1997 meeting, are used to determine the chemistry factor.

’

2.0 Summary of Results

In accordance with the NRC guidelines provided at the November 12, 1997 meeting, the
surveillance data for weld wire heat 61782 was evaluated with respect to the Point Beach
Unit 1 reactor vessel. The R. E. Ginna plant-specific weld metal surveillance data was used
in the assessment because it requires the least amount of adjustments to the measured data.
The plant-specific weld metal surveillance data from R. E. Ginna was determined to be
credible with respect to the five criteria specified in both Regulatory Guide 1.99, Revision 2
and 10 CFR 50.61. Using the R. E. Ginna plant-specific weld metal data and making the
required adjustments to the data, the surveillance data chemistry factor was calculated to be
161.1°F.

3.0 Assumptions

No major assumptions are contained in this report.

4.0 Evaluation and Use of Weld Wire Heat 61782 Surveillance Data

The lower shell longitudinal weld, found in the Point Beach Unit | reactor vessel, was
fabricated using the weld wire heat 61782 The best estimate copper and nickel chemical
compositions for this wire heat are as follows:

Cu=0.23 wt% Ni=0.52 v1%
Weld wire heat 61782 surveillance data are not available from the Point Beach Unit | plant-

specific surveillance program, but are available from other sources. The available weld wire
heat 61782 surveillance data are presented in Table 4-1.

PREPARER: M.]. DeVan DATE: 08/20/98
REVIEWER: ] B.Hall DATE: 08/20/98 Page 4
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" Table 4-1. Available Surveillance Data For Weld Wire Heat 61782

Urradiauon Measy. 4
Capsule D Cu | Ni | Temperature Fluence | ARTwor, (°F)

(including source) wtt | wite (R __1x10” wem®)| (TANH)
B&WOG. Capsule DB1-LGI 027 0.5 556 103 141
SA-1135: ONS-2 Nozzie Beit Dropout Matl.
R. E. Ginna: Capsule V 024] 0.52 545 0336 |46
SA-1036. Plant Specific RVSP Material
R. E. Ginna: Capsuie R 024 0.52 545 11§ 167
SA-1036: Plant Specific RVSP Matenal
R. E. Ginna: Capsule T 024 0.52 545 1.97 189
SA-1036. Plant Specific RVSP Material
R. E. Ginna. Capsule S 024 0.52 345 387 22
SA-1036: Plant Specific RVSP Matenal

The B&WOG Capsule DB1-LG1 was irradiated in the Davis-Besse reactor vessel which
Babcock & Wilcox is the NSSS vendor. The weld metal surveillance data for R. E. Ginna
was irradiated as part of their plant-specific surveillance program.

Examination of the available surveillance data for weld wire 61782 reveals that the
magnitude of the temperature adjustment with respect to Point Beach Unit 1 is lower for R.
E. Ginna than Davis-Besse. In addition, Point Beach Unit 1 and R. E. Ginna have the same
NSSS vendor, Westinghouse. Therefore, only the R. E. Ginna weld metal 61782 surveillance
data is used in assessing the integrity of the Point Beach Unit 1 vessel.

4.1. ibility Assessment

Since the R. E. Ginna weld netal 61782 surveillance data are from one (1) source, a best-fit
line is determined relating the measured (unadjusted) AR Txpr to the fluence factor
(determined from the capsuie fluence). Table 4-2 presents the credibility assessment for weld
wire heat 61782 using only the R. E. G.nna plant-specific weld metal surveillance data.

Slope of the Best-Fit Line = 159.0°F

PREPARER: M.J. DeVan
REVIEWER: ] B.Hall

DATE: 08/20/98
DATE: 08/20/98

Page §
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Table 4-2 Credibility Assessment for Weld Wire Heat 61782

Meas. Predicted (Measured -
lrrad. ARTwor, ARTwor from Predicted)
Capsule Cu Ni Chem. | Temp. Fluence (*F Best Fit Line *ARTwoT
D!a!g-m Wt wie Factor (*F Factor (TANH) (*F) (*F)
R. E Ginna: Capsule V 024 0.52 1614 545 0.836 146 132.9 131
Plant-Specific RVSP Matenal
R. E. Ginna: Cagsule R 024 0.52 161 4 545 1.039 167 1652 18
Plant-Specific RSP Matenal
R. E Ginna Capsule T 024 0.52 161 4 545 1185 169 |88 4 194
|_Plant-Specific RVSP Mateniai
R. E. Ginna: Capsule S 024 0.52 1614 545 1 349 22 21458 13
Plant-Specific RYSP Material

where: Predicted ART~pr = (Slopeses i) * Fluence Factor

These data are credible since the scatter is less than +28°F for all surveillance capsule data
points.

4.2. Determination of Chemistry Factor

The surveillance data chemistry factor is determined from a best-fit line through the
surveillance data adjusted to account form differences in chemical composition (i.e., copper
and nickel contents) and irradiation environment (i.e., irradiation temperature) between the
capsules and the vessel being assessed (i.e., Point Beach Unit 1).

The operating cold leg temperature (Tpian) for the Point Beach Unit | reactor vessel is 538°F,
and the R. E. Ginna surveillance capsules have a irradiation temperature (Tcapsute) of 545°F
that is greater than Teian. Therefore for the capsules with Tcapsuie greater than 538°F (i.e.,
Trtant), the ARTNDT, measurea must be adjusted by increasing the measured AR Tnpr by 1.0°F for
each degree difference in irradiation temperature to yield the temperature adjusted AR Tnor
(i.e., ARTNDT, Temp. Adjusted).

To account for the differences in chemical compositions between the surveillance data and
the weld wire heat best estimate, the surveillance data are normalized to the best estimate of
the vessel being assessed (i.e., Point Beach Unit 1). To obtain the “ratio and temperature”
adjusted ARTnpr, the surveillance data are adjusted as follows:

-
A'RT.VDT.rmp. Adjusted

CrF,
Ratio/ Temperature Adjusted ART ,,, =( Tuble Youmet Com. J

CFI'GNJ.Scn.Cbcn.

The assessment of the surveillance data for weld wire heat 61782 with respect to Point Beach
Unit | using the R. E. Ginna plant-specific weld metal surveillance data is presented in Table
4.3,

PREPARER: M.].DeVan DATE: 08/20/98
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Table 4-3. Surveillance Data Assessment for Weld Wire Heat 61782

For Point Beach Unit 1
| | { ; , | Temp.,
: | mad | Capsule | Fluence Meas. | Temp Rauo
| ‘ Temp. | Fluence | Factor | ARTwor, (F) Adjusted Adjusted
Capsule Cu Ni_ L CF | B | (wem) | (M | (TANH) | sRTwor (P | aRTwor. (P
R.E GinnaCapsuieV | 024 | 052 | 1614 | 545 | 055 0336 146 153 492
Plant-Specific RVSP Matl. | |
REGinnaCapsuleR | 024 | 052 | 1614 | 45 | 115 | 1.039 167 174 597
Plant-Specific RVSP Matl. | ? | | |
“R. E. Ginna. Capsule T l 02¢ | 052 [ 1614 | S45 | 197 | 1188 169 176 71.6
Plant-Specific RSP Madl. | | | 3
R.E Ginna: CapsuleS | 024 | 052 | 1614 | 545 | 387 | 1349 | 22 , 229 2233
Plant-Specific RVSP Matl. | ; | | ‘
Point Beach Unut | | 023 | 032 i 338
a

Vessel Average

1574 |

The best-fit line is determined relating the “ratio and temperature” adjusted ARTnpr to the
fluence factor (determined from the capsule fluence). The slope of this best-fit line is the
chemistry factor calculated from surveillance data, CFsuv Daa
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