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1.0 Introduction

The purpose of this analysis is to determine the reactor vessel pressurized thermal shock
reference temperatures (RT,s) applicable to 36 effective full power years (36 EFPY) for the
Carolina Power and Light Company (CP&L) Shearon Harris Nuclear Power Plant (HNP).

2.0 Summary of Results

The RT,yg values applicable to 36 EFPY for the HNP reactor vessel beltline materials are
listed in Table 1. These values were calculated in accordance with the requirements specified
in Code of Federal Regulations, Title 10, Part 50.61 (10 CFR 50.61)." The controlling
beltline material for the HNP reactor vessel is the intermediate shell plate heat number B4197-
2 with a predicted RT,g value of 196.1°F. Screening criterion for this material is 270°F.

3.0 Assumptions

No major assumptions are contained in this calculation.

4.0 Reactor Vessel Fluence

The extrapolated end-of-license (36 EFPY) fluences for the HNP reactor vessel beltline
materials are listed in Table 2.®) These values are at the clad-base metal interface on the inside
surface of the vessel at the location where the material in question receives the highest fluence.

PREPARER: M. J. DeVan DATE: October 1999
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Table 1. Shearon Harris Pressurized Thermal Shock Reference Temperature
Applicable To 36 EFPY

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

Chem.
Factor

Initial
RTNDT»
F

36 EFPY
Fluence
at Clad-
Base Metal
Interface,
n/cm?

Fluence
Factor

ARTyrs,

Margin,
F

RTprs,

Screening
Criteria

RTprs Calculation Per 10 CFR 50.61 Using Tables

Intermediate Shell (IS) | A9153-1 | A9153-1 | SA-533 Gr. Bl 0.09 0.46 58.0 60 4.55E+19 1.383 80.2 34.0 174.2 270
Plate

Intermediate Shell (IS) | B4197-2 | B4197-2 | SA-533 Gr. Bl 0.09 0.50 58.0 91 4.55E+19 1.383 80.2 34.0 205.2 270
Plate

Lower Shell (LS) C9924-1 | C9924-1 | SA-533 Gr. Bl 0.08 0.47 51.0 54 4.44E+19 1.378 70.3 34.0 158.3 270
Plate .

Lower Shell (LS) C9924-2 | C9924-2 | SA-533 Gr. BI 0.08 0.47 51.0 57 4.44E+19 1.378 70.3 34.0 161.3 270
Plate

IS Longit. Welds BC/BD 4P4784 Linde 124 0.05 0.91 68.0 -20 1.66E+19 1.140 77.5 56.0 113.5 270
(Both 100%)

IS to LS Circ. Weld AB 5P6771 Linde 124 0.03 0.94 41.0 -20 4.36E+19 1.375 56.4 56.0 92.4 300
(100%)

LS Longit. Welds BA/BB 4P4784 | Linde 124 0.05 | 091 68.0 -20 1.62E4+19 | 1.133 77.0 56.0 113.0 270
gBoth 100%! %ﬁ
RTprs Calculation Per 10 CFR 50.61 Using Surveillance Data

(100%)

Intermediate Shell (IS) | B4197-2 | B4197-2 | SA-533 Gr. Bl 0.09 0.50 51.4 91 4.55E+19 1.383 71.1 34.0°7 [196.1] 270
Plate
IS to LS Circ. Weld AB 5P6771 Linde 124 0.03 0.94 49.1 -20 4.36E+19 1.375 67.5 28.0 75.5 300

* - Since two of the six surveillance data points are not credible, a full margin value is used to calculate the RT, value.

[ ] - Limiting reactor vessel beltline region material in accordance with 10 CFR 50.61.
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Table 2. Fluence (E > 1.0 MeV) Values at 36 EFPY for the
Shearon Harris Reactor Vessel Beltline Materials

(Ht. No. A9153-1)

Material

36 EFPY Fluence, n/cm?
at the Clad/Base Metal

Beltline Materials Ident. Interface on the Inside Surface
Intermediate Shell (IS) Plate A9153-1 4.55E+19

(Wire Ht. 4P4784 / Flux Lot 3930)

Intermediate Shell (IS) Plate B4197-2 4.55E+19
(Ht. No. B4197-2)

Lower Shell (LS) Plate C9924-1 4.44E+19
(Ht. No. C9924-1)

Lower Shell (LS) Plate C9924-2 4.44E+19
(Ht. No. C9924-2)

IS Longit. Welds (100%) BC & BD 1.66E+19
(Wire Ht. 4P4784 / Flux Lot 3930)

IS to LS Circ. Weld (100%) AB 4.36E+19
(Wire Ht. 5P6771 / Flux Lot 0342)

LS Longit. Welds (100%) BA & BB 1.62E+19

5.0  Pressurized Thermal Shock Reference Temperature Calculation Where No

Surveillance Data Is Available

The following information is required for determination of the pressurized thermal shock

reference temperature in accordance with 10 CFR 50.61.

5.1 Initial RTM

The initial RTypr is the reference temperature for the reactor vessel beltline material in the

unirradiated condition, evaluated in accordance with Paragraph NB-2331 of Section III of the
ASME Boiler and Pressure Vessel Code.?”! Table 3 lists the initial RT,; values for the HNP
reactor vessel beltline materials."
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Table 3. Initial RTy,, Values for the Shearon Harris
Reactor Vessel Beltline Materials

Material Initial RT o7,

Beltline Materials Ident. F
Intermediate Shell (IS) Plate A9153-1 60
(Ht. No. A9153-1)
Intermediate Shell (IS) Plate B4197-2 91
(Ht. No. B4197-2)
Lower Shell (LS) Plate C9924-1 54
(Ht. No. C9924-1)
Lower Shell (LS) Plate C9924-2 57
(Ht. No. C9924-2)
IS Longit. Welds (100%) BC & BD -20
(Wire Ht. 4P4784 / Flux Lot 3930)
IS to LS Circ. Weld (100%) AB -20
(Wire Ht. 5P6771 / Flux Lot 0342)
LS Longit. Welds (100%) BA & BB -20
(Wire Ht. 4P4784 / Flux Lot 3930)

52 ARTypr

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

ART,,, =(CF)* (ff) (1)
where CF = Chemistry Factor
ff = fluence factor

5.2.1 Chemistry Factor

The chemistry factor (CF) is determined from the copper and nickel content for each reactor
vessel beltline region material. Using the copper and nickel contents for the HNP reactor
vessel beltline materials,™™ the CF is determined from Table 1 (for weld metals) and Table 2
(for base metals) in 10 CFR 50.61. Linear interpolation is permitted. When determining the
CF, the “weight percent copper” and “weight percent nickel” are best estimate values for the
material, which will normally be the mean of the measured values for the material.

Using Tables 1 and 2 in 10 CFR 50.61, the CF values for the HNP reactor vessel beltline
materials are listed in Table 4.

PREPARER: M. J. DeVan DATE: October 1999

REVIEWER: W. A. Pavinich DATE: October 1999 Page 7 of 20




FRAMATOME
TECHNOLOGIES FTI NON-PROPRIETARY 32-5004664-00

Table 4. 10 CFR 50.61 Chemistry Factors for the
Shearon Harris Reactor Vessel Beltline Materials

Material Cu Ni Chemistry

Beltline Materials Ident. wt% wt % Factor
Intermediate Shell (IS) Plate A9153-1 0.09 0.46 58.0
(Ht. No. A9153-1)
Intermediate Shell (IS) Plate B4197-2 0.09 0.50 58.0
(Ht. No. B4197-2)
Lower Shell (LS) Plate C9924-1 0.08 0.47 51.0
(Ht. No. C9924-1)
Lower Shell (LS) Plate C9924-2 0.08 0.47 51.0
(Ht. No. €9924-2)
IS Longit. Welds (100%) BC & BD 0.05 0.91 68.0
(Wire Ht. 4P4784 / Flux Lot 3930)
IS to LS Circ. Weld (100%) AB 0.03 0.94 41.0
{(Wire Ht. SP6771 / Flux Lot 0342)
LS Longit. Welds (100%) BA & BB 0.05 0.91 68.0
(Wire Ht. 4P4784 / Flux Lot 3930)

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

ff= f(0.28—0.10!0gf) Q)

Table 5 lists the fluence factors for the HNP reactor vessel beltline materials at 36 EFPY.

PREPARER: M. ]J. DeVan DATE: October 1999
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Table 5. Fluence Factors Through 36 EFPY for the

Shearon Harris Reactor Vessel Beltline Materials

Material | Fluence, n/cm® | Fluence

Beltline Materials Ident. (x 10" Factor
Intermediate Shell (IS) Plate A9153-1 4.55 1.383
(Ht. No. A9153-1)
Intermediate Shell (IS) Plate B4197-2 4.55 1.383
(Ht. No. B4197-2)
Lower Shell (LS) Plate C9924-1 4.44 1.378
(Ht. No. C9924-1)
Lower Shell (LS) Plate C9924-2 4.44 1.378
(Ht. No. C9924-2)
IS Longit. Welds (100%) BC & BD 1.66 1.140
(Wire Ht. 4P4784 / Flux Lot 3930)
IS to LS Circ. Weld (100%) AB 4.36 1.375
(Wire Ht. SP6771 / Flux Lot 0342)
LS Longit. Welds (100%) BA & BB 1.62 1.133
(Wire Ht. 4P4784 / Flux Lot 3930)

523 ARTm Calculation

The ART\; values for the HNP reactor vessel beltline materials are calculated by multiplying

the chemistry factors and fluence factors. The 36 EFPY ART,; values for the HNP reactor
vessel beltline materials are presented in Table 6.
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Table 6. ARTy, Values for the Shearon Harris
Reactor Vessel Beltline Materials
Material Chemistry | Fluence | ARTypy,
Beltline Materials Ident. Factor Factor F

Intermediate Shell (IS) Plate A9153-1 58.0 1.383 80.2
(Ht. No. A9153-1)

Intermediate Shell (IS) Plate B4197-2 58.0 1.383 80.2
(Ht. No. B4197-2)

Lower Shell (LS) Plate C9924-1 51.0 1.378 70.3
(Ht. No. C9924-1)

Lower Shell (LS) Plate C9924-2 51.0 1.378 70.3
(Ht. No. C9924-2)

IS Longit. Welds (100%) BC & BD 68.0 1.140 77.5
(Wire Ht. 4P4784 / Flux Lot 3930)

IS to LS Circ. Weld (100%) AB 41.0 1.375 56.4
(Wire Ht. SP6771 / Flux Lot 0342)

LS Longit. Welds (100%) BA & BB 68.0 1.133 77.0
(Wire Ht. 4P4784 / Flux Lot 3930)

5.3 Margin

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

Margin = 2\/c} +

(3)

where o, = standard deviation for the initial RTyp,

0a = standard deviation for ART

If a measured value of initial RTy,; for the material in question is available, o, is to be

estimated from the precision of the test method. If generic mean values are used, o, is the

standard deviation obtained from the set of data used to establish the mean.

The standard deviation for ARTypr, Oa, is 28°F for welds and 17°F for base metals, except
that 04 need not exceed 0.50 times the mean value of ART ;.

Table 7 list the margin values calculated for the HNP reactor vessel beltline materials through

36 EFPY.
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Table 7. Margin Values for the Shearon Harris
Reactor Vessel Beltline Materials

Material
Beltline Material Ident. o, Ga ARTypr /2 | Margin
e )

Intermediate Shell (IS) Plate A9153-1 0 17.0° 40.1 34.0
(Ht. No. A9153-1)

Intermediate Shell (IS) Plate B4197-2 0 17.0° 40.1 34.0
(Ht. No. B4197-2)

Lower Shell (LS) Plate C9924-1 0 17.0° 35.15 34.0
(Ht. No. C9924-1)

Lower Shell (LS) Plate C9924-2 0 17.0° 35.15 34.0
(Ht. No. C9924-2)

IS Longit. Welds (100%) BC & BD 0 28.0° 38.75 56.0
(Wire Ht. 4P4784 / Flux Lot 3930)

IS to LS Circ. Weld (100%) AB 0 28.0° 28.2 56.0
(Wire Ht. 5P6771 / Flux Lot 0342)

LS Longit. Welds (100%) BA & BB 0 28.0° 38.5 56.0
(Wire Ht. 4P4784 / Flux Lot 3930)

* - Used to calculate margin term.

5.4 Calculation of Pressurized Thermal Shock Reference Temperature (RTH_S)

The RT, is given by the following expression:

RT,,; = Initial RT,,, + ART,,, + Margin 4)

Table 8 lists the RTp calculated for the HNP reactor vessel beltline materials through 36
EFPY.
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6.0

Table 8. Pressurized Thermal Shock Reference Temperatures for
the Shearon Harris Reactor Vessel Beltline Materials

Material Initial ARTypyy, | Margin, | RTpqs,
Beltline Materials Ident. RTywpor. F F F F

Intermediate Shell (IS) Plate A9153-1 60 80.2 34.0 174.2
(Ht. No. A9153-1)
Intermediate Shell (IS) Plate B4197-2 91 80.2 34.0 205.2
(Ht. No. B4197-2)
Lower Shell (LS) Plate C9924-1 54 70.3 34.0 158.3
(Ht. No. C9924-1)
Lower Shell (ILS) Plate C9924-2 57 70.3 34.0 161.3
(Ht. No. C9924-2)
IS Longit. Welds (100%) BC & BD -20 77.5 56.0 113.5
(Wire Ht. 4P4784 / Flux Lot 3930)
IS to LS Circ. Weld (100%) AB -20 56.4 56.0 92.4
(Wire Ht. SP6771 / Flux Lot 0342)
LS Longit. Welds (100%) BA & BB -20 77.0 56.0 113.0
(Wire Ht. 4P4784 / Flux Lot 3930)

Pressurized Thermal Shock Reference Temperature Calculation Where

Surveillance Data is Available

When two or more credible surveillance data sets are available, these data may be used to
determine the RTpr of the reactor vessel beltline materials as follows:

First, if there is clear evidence that the copper or nickel content of the surveillance weld differs
from that of the reactor vessel weld, the measured values of ART . should be adjusted by
multiplying the values by the ratio of the chemistry factor for the reactor vessel weld to that for
the surveillance weld. Second, using the ARTy,; and its corresponding fluence, the chemistry
factor may be calculated by multiplying each adjusted ART,,; by the corresponding fluence
factor, summing the products, and dividing by the sum of the squares of the fluence factors:

cF - 2R Twor * I/
21

)

The HNP plant specific reactor vessel surveillance program (RVSP) provides data for
predicting the reference temperature shift for the base metal plate heat number B4197-2 and
weld metal AB (wire heat 5P6771 / flux lot 0342). To date, surveillance data for three
capsules (Capsules U, V, and X) are available for HNP.¢7.&

PREPARER: M. J. DeVan
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6.1 Surveillance Data Credibility

Results from plant specific surveillance programs may be integrated into the RT,¢ estimate if
the surveillance data have been deemed credible as judged by the following criteria:

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

Surveillance data available include the following materials:

Base Metal Heat No. B4197-2
Weld Wire Heat No. 5P6771 / Flux Lot No. 0342

All these heats of material lie within the reactor vessel beltline region of the HNP reactor
vessel as defined in 10 CFR 50, Appendix G.”) Therefore, these materials could be
controlling with regard to radiation embrittlement.

Criterion 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-1b temperature unambiguously.

The available Charpy V-notch data for these surveillance data permit the determination of the
30 ft-1b temperatures and are presented in their respective RVSP reports.

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

The scatter of the measured ARTyp; values for the available surveillance data are presented in
Table 9. The scatter of the measured ART,; values is greater than 17°F for the base metal,
and the scatter of the measured ARTy,; values for the surveillance weld metal is not greater
than 28°F.

PREPARER: M.]J. DeVan DATE: October 1999 .
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Table 9. Credibility Assessment for Shearon Harris
Surveillance Materials

Predicted (Measured -
Fluence Measured ARTypr from Predicted)
Cu Ni Chemistry | (x10"%) Fluence | ARTyp™ | Best Fit Line™ ARTypr
Material Capsule wt% wt% Factor n/cm? Factor (°F) (°F) °F)
Intermediate Shell U 0.087 | 0.51 55.9 0.552 0.834 30 429 -12.9

Plate B4197-2 (LT)

Intermediate Shell U 0.087 0.51 55.9 0.552 0.834 38 429 4.9
Plate B4197-2 (TL)

Intermediate Shell v 0.087 0.51 55.9 1.32 1.077 43 55.4 -12.4
Plate B4197-2 (LT)

Intermediate Shell v 0.087 0.51 55.9 1.32 1.077 35 55.4 -20.4
Plate B4197-2 (TL)

Intermediate Shell X 0.087 0.51 55.9 3.25 1.310 94 67.4 26.6
Plate B4197-2 (LT)

Intermediate Shell X 0.087 0.51 55.9 3.25 1.310 79 67.4 11.6
Plate B4197-2 (TL)

Weld Metal U 0.024 0.96 32,6 0.552 0.834 20 32,6 -12.6
(5P6771 / 0342)

Weld Metal v 0.024 0.96 32.6 1.32 1.077 18 4.1 -24.1
(5P6771 / 0342)

Weld Metal X 0.024 0.96 32.6 3.25 1.310 79 51.2 27.8

(5P6771 / 0342)

@ Surveillance data have been re-evaluated using a hyperbolic tangent curve-fitting
program to achieve consistency in the interpolation of the available surveillance test
data.®

® Predicted ARTypr = (Slope ... ) * (Fluence Factor) and
Slope yeq i = Z(ARTypr * ff) / Z(ff)  (for the plate, Slope ., = 51.4°F and for the
weld metal, Slope ., = 39.1°F)

Criterion 4. The irradiation temperature of the Charpy specimens in the capsule must
equal the vessel wall temperature at the cladding/base metal interface within
+25°F.

The HNP capsules are positioned inside the reactor vessel between the neutron shielding pads
and the vessel wall. Therefore, the irradiation temperature of the HNP capsule specimens is
considered to be within 25°F of the reactor vessel inside surface cold-leg temperature.

Criterion 5. The surveillance data for the correlation monitor material in the capsule
must fall within the scatter band of the data base for that material.

The HNP plant-specific RVSP program does not include a correlation monitor plate material.
Therefore, this criterion is not applicable with respect to HNP surveillance data analysis.

Based on the above evaluation of the five criteria for assessing credibility that is called out in .
10 CFR 50.61, the HNP surveillance base metal data is not credible, and the HNP surveillance
weld metal data is credible.
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6.2 Calculation of Chemistry Factor for Base Metal Heat No. B4197-2

Using the available HNP surveillance data, the chemistry factor for the base metal plate heat
no. B4197-2 is calculated as follows:

1. No temperature adjustments are necessary since the capsule irradiation temperature,
Teapsute» €quals the vessel irradiation temperature, Ty, (i.€., the capsules were
irradiated in the plant being assessed).

2. No chemical composition adjustments are necessary since the material is base metal
(ratio procedure applies to welds only).

3. Determine the best-fit line relating the measured ART,; to the capsule fluence
factor (Table 10). The slope of this best-fit line is the surveillance data chemistry
factor (CF,,, p..) Which is calculated to be 51.4°F.

Table 10. Calculation of Base Metal Heat No. B4197-2 Chemistry Factor
Using Shearon Harris Surveillance Data

Fluence Measured
(x 10'% Fluence ARTypr Measured
Material Capsule | n/cm® | Factor (ff) P ARTypr * ff ff
Intermediate Shell 8] 0.552 0.834 30 25.0 0.696
Plate B4197-2 (LT)
Intermediate Shell U 0.552 0.834 38 31.7 0.696
Plate B4197-2 (TL)
Intermediate Shell Vv 1.32 1.077 43 46.3 1.160
Plate B4197-2 (LT)
Intermediate Shell A% 1.32 1.077 35 37.7 1.160
Plate B4197-2 (TL)
Intermediate Shell X 3.25 1.310 94 123.1 1.716
Plate B4197-2 (LT)
Intermediate Shell X 3.25 1.310 79 103.5 1.716
Plate B4197-2 (TL)
CF = Z(ARTp, * ) / Z(f?) = 51.4

6.3 Calculation of Chemistry Factor for Weld Wire Heat 5P6771

Using the available HNP surveillance data, the chemistry factor for the weld metal (wire heat
SP6771 / flux lot 0342) is calculated as follows:

1. No temperature adjustments are necessary since the capsule irradiation temperature,
Tecapsue» €quals the vessel irradiation temperature, Ty, (i.€., the capsules were
irradiated in the plant being assessed).
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2. Adjust the measured ARTp; values for chemical composition differences between

the surveillance weld metal chemistry and the reactor vessel beltline weld metal
chemistry as follows:

CF Tab.

F Table,Surv.Chem.

Ratio Adjusted ART,,, = { fe, Vessel Chem. ] * Measured ART,,,

The available copper and nickel chemistry data for weld metal heat SP6771 are
listed below.™

Data Source Copper Nickel
(Weld heat 5P6771) (% Weight) | (% Weight)
CB&I Fabrication Record Test CN-161 0.03 0.88
[Single Wire]
CB&I Fabrication Record Test CN-161 0.04 0.95
[Tandem Wire]
WCAP-10502 [HNP Surveillance Report- 0.023 0.87
Unirradiated)
BAW-2083 [HNP Surveillance Report- 0.026 0.94
Irradiated]
BAW-2083 [HNP Surveillance Report- 0.019 1.07
Irradiated]
BAW-2083 [HNP Surveillance Report- 0.029 0.95
Irradiated]

The copper and nickel chemical contents for the surveillance weld metal are based
on the mean of four reported copper and nickel contents. These chemical contents
are based on measurements performed as part of the development of the reactor
surveillance program and on measurements on broken irradiated surveillance
Charpy specimens (Cu = 0.024 wt% and Ni = 0.96 wt%). The copper and nickel
contents for the reactor vessel weld are the mean of all available data points
indicating the “best estimate” values (Cu = 0.03 wt% and Ni = 0.94 wt%).

. Determine the best-fit line relating the ratio adjusted ARTp to the capsule fluence

factor (Table 11). The slope of this best-fit line is the surveillance data chemistry
factor (CFg,,, p..) Which is calculated to be 49.1°F.
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Table 11. Calculation of Weld Wire Heat SP6771 Chemistry Factor
Using Shearon Harris Surveillance Data

Fluence | Fluence Measured Ratio Ratio
Cu Ni Chem. | (x 10" | Factor ARTypr Adjusted Adjusted
Material Capsule n/em? (ff) (°F) ARTypr °F) | ARTypr * ff
Weld Metal
(5P6771 / 0342)
Weld Metal v 0.024 0.96 32.6 1.32 1.077 18 22.6 24.3 1.160
(5P6771 / 0342)
Weld Metal X 0.024 0.96 32.6 3.25 1.310 79 99.4 130.2 1.716
(5P6771 / 0342)
Vessel Weld Metal AB 0.03 0.94 41.0

(5P6771 / 0342)

CF = I(Ratio Adjusted ARTyy; * ff) / Z(ff) = 49.1

6.4 Pressurized Thermal Shock Reference Temperature Calculated Using Surveillance Data
6.4.1 ARTM

The ART; values for the HNP reactor vessel beltline materials where surveillance data is
available are calculated in accordance with Equation 1 (Section 5.2). The chemistry factors
determined in Sections 6.2 and 6.3 are used in the calculation of the ART,; values.

The 36 EFPY ART,, values for the HNP reactor vessel beltline materials where survelllance
data is available are presented in Table 12.

Table 12. ARTy, Value for the Shearon Harris Reactor Vessel
Beltline Materials With Surveillance Data Available

Material | Chemistry | Fluence | ARTypr,
Beltline Materials Ident. Factor Factor F
Intermediate Shell (IS) Plate B4197-2 51.4 1.383 71.1
(Ht. No. B4197-2)
IS to LS Circ. Weld (100%) AB 49.1 1.375 67.5
(Wire Ht. 5P6771 / Flux Lot 0342)

6.4.2 Margin

Applying the credibility criteria defined in 10 CFR 50.61, for the base metal plate heat no.
B4197-2 surveillance data, it is determined that two of the six data points are not credible;
however, all the data points are within the 2-sigma limits, 34°F, using 10 CFR 50.61 (see
Table 13). Therefore, to bound the scatter of the measured base metal surveillance data about
the best-fit line, the o, value was not reduced as permitted by 10 CFR 50.61, such that a full
margin value of 34°F is used to calculate the RT,g value for the intermediate shell plate, heat
no. B4197-2.
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Table 13. Code of Federal Regulation, Title 10, Part 50.61, Table Chemistry
Factor Conservatism Assessiment for HNP Base Metal B4197-2
Surveillance Data

Fluence Capsule Measured | Predicted | (Measured -
Table | (x 10') Fluence ARTypr | ARTpr® | Predicted)
Material Capsule CF n/cm? Factor (ff) °F °F ARTypr, (°F)
ﬁ
Intermediate Shell U 55.9 0.552 0.834 30 46.6 -16.6
Plate B4197-2 (LT)
Intermediate Shell U 55.9 0.552 0.834 38 46.6 -8.6
Plate B4197-2 (TL)
Intermediate Shell v 55.9 1.32 1.077 43 60.2 -17.2
Plate B4197-2 (LT)
Intermediate Shell v 55.9 1.32 1.077 35 60.2 -25.2
Plate B4197-2 (TL)
Intermediate Shell X 55.9 3.25 1.310 94 73.2 20.8
Plate B4197-2 (LT)
Intermediate Shell X 55.9 3.25 1.310 79 73.2 5.8
Plate B4197-2 (TL)

@ Predicted ARTy,r= (Table Chem. Factor) * (Capsule Fluence Factor)

In accordance with 10 CFR 50.61, the surveillance data for the weld metal (wire heat 5P6771 /
flux lot 0342) is deemed credible. To calculate the margin value for the HNP reactor vessel
beltline weld metal with surveillance data available, Equation 3 (Section 5.3) is used, however,
the o, value is reduced by one-half.

Table 14 lists the margin values calculated for the HNP reactor vessel beltline materials with
surveillance data available through 36 EFPY.

Table 14. Margin Values for the Shearon Harris Reactor Vessel
Beltline Materials With Surveillance Data Available

Material
Beltline Material Ident. o Ca ARTypr /2 | Margin
Intermediate Shell (IS) Plate B4197-2 | 0.0 | 17.0° --- 34.0
(Ht. No. B4197-2) .
IS to LS Circ. Weld (100%) AB 0.0 | 14.0° 33.75 28.0
(Wire Ht. 5P6771 / Flux Lot 0342)

* - Used to calculate margin term.
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6.4.3 Calculation of Pressurized Thermal Shock Reference Temperature (RTprs)

The RT,5 values for the HNP reactor vessel beltline materials where surveillance data is
available are calculated using Equation 4 (Section 5.4). Table 15 lists the calculated RTp
values for the HNP reactor vessel beltline materials with surveillance data available through 36

EFPY.

Table 15. Pressurized Thermal Shock Reference Temperatures

for the Shearon Harris Reactor Vessel Beltline

Materials With Surveillance Data Available

(Wire Ht. 5P6771 / Flux Lot 0342)

Material Initial ART\pr, | Margin, | RTps,
Beltline Materials Ident. RTypr, F F F F
Intermediate Shell (IS) Plate B4197-2 91 71.1 34.0 196.1
(Ht. No. B4197-2)
IS to LS Circ. Weld (100%) AB -20 67.5 28.0 75.5
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