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ECCS 30-Day Report for the Thermal Conductivity Degradation Impact on
Point Beach Nuclear Plant Units 1 and 2 Large Break Loss of Coolant Accident

Analyses with ASTRUM

In accordance with T0CFR50.46(a)(3)(ii), NextEra Energy Point Beach (NextEra), LLC, is
submitting this 30-day report for the Point Beach Nuclear Plant (PBNP) Units 1 and 2 for the
emergency core cooling system (ECCS) analysis performed by Westinghouse Electric
Company, LLC. The following 30-day report is pertaining to the application of the Westinghouse
large break loss of coolant accident (LBLOCA) evaluation model.

Enclosure 1 describes the ECCS evaluation model changes and errors for the LBLOCA.
Table 1 of Enclosure 1 provides the peak cladding temperature (PCT) changes for LBLOCA

In accordance with 10 CFR 50.46, NextEra will conduct a re-analysis following approval by the
NRC of a revised LBLOCA evaluation mode, with explicit treatment of thermal conductivity
degradation (TCD), if the model used for the impact of TCD in this 30-day report is determined
to be non-conservative with respect to the new approved model.

NextEra Energy Point Beach, LLC, 6610 Nuclear Road, Two Rivers, WI 54241
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This submittal contains no new commitments or revisions to existing commitments.

Very truly yours,

NextEra Energy Point Beach, LLC
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James Costedio
Licensing Manager
Point Beach Nuclear Plant

Enclosure

cc: Administrator, Region Ill, USNRC
Project Manager, Point Beach Nuclear Plant, USNRC
Resident Inspector, Point Beach Nuclear Plant, USNRC



ENCLOSURE 1

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

POINT BEACH UNITS 1 AND 2 - 10 CFR 50.46, 30-DAY REPORT

Emergency core cooling system (ECCS) analyses for Point Beach Units 1 and 2 are performed by
Westinghouse Electric Company, LLC. The following 30-day report pertaining to the application of
the Westinghouse large break loss of coolant accident (LBLOCA) evaluation model is provided
pursuant to 10 CFR 50.46(a)(3)(ii). A summary of the calculated peak cladding temperature (PCT)
changes for LBLOCA is provided in Table 1.

1.0

2.0

2.1

Changes to LBLOCA Analysis

Thermal Conductivity Degradation

Thermal conductivity degradation (TCD) was not explicitly accounted for in the initial
LBLOCA evaluation model for Point Beach Nuclear Plant (PBNP) Units 1 & 2. Analyses
performed by Westinghouse, which include the effect of TCD using the FAh and Fq
burndown limits, result in an estimated impact of +151 °F and +285 °F to the LBLOCA PCT
for Units 1 and 2, respectively. Additional information regarding assessment of the impact
of TCD is presented in Attachments 1 and 2.

Previous LBLOCA PCT changes are documented in Reference 2.1. Table 1 summarizes
the estimated impact of the changes/errors on the PBNP Units 1 and 2 LBLOCA PCT,
including the impact of TCD. The cumulative PCT change for LBLOCA becomes 151 °F
and 285 °F for Units 1 and 2, respectively. The limiting LBLOCA PCT with the estimated
effect of all the changes/errors is 2126 °F and 2095 °F for Units 1 and 2, respectively. With
the impact of all changes/errors, the PBNP Unit 1 LBLOCA PCT of 2126 °F and PBNP

Unit 2 LBLOCA PCT of 2095 °F continue to comply with the 10 CFR 50.46 acceptance
criterion for PCT of <2200° F.

References
Letter NRC 2012-0032, NextEra Energy Point Beach, LLC, to US NRC Document Control

Desk, “Point Beach Nuclear Plant, Units 1 and 2, Dockets 50-266 and 50-301, Renewed
License Nos. DPR-24 and DPR-27, ECCS Evaluation Model Changes,” April 27, 2012.
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Table 1. Large Break LOCA Margin Summary Sheet — 30-day Report

Plant Name: Point Beach Nuclear Plant Units 1 and 2
Utility name: NextEra Energy
Evaluation Model: Westinghouse Realistic Large Break LOCA Evaluation Model using
ASTRUM
Evaluation Model PCT (Unit 1/Unit 2): 1975°F/1810°F
Net PCT Absolute PCT
Effect Effect
Unit 1/Unit 2 Unit 1/Unit 2
Prior 10 CFR 50.46 Changes or P — TR
£ Error Corrections — up to Year 2011 APET A VROF
Prior 10 CFR 50.46 Changes or P PR,
B Errors Corrections — Year 2012 AR i s WEOE
10 CFR 50.46 Changes in Year 5 = o o
C 2012 Since [tem B APCT +151 °F/ +285 °F 151 °FI285 °F
Absolute Sum of 10 CFR 50.46 . o
D Changes APCT 151 °F/285 °F

The sum of the PCT from the most recent analysis using
an acceptable evaluation model and the estimates of
PCT impact for changes and errors identified since this

analysis

2126 °F / 2095 °F < 2200°F
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1.0

2.0

ATTACHMENT 1
UNIT 1

Additional Information Regarding TCD Evaluation for Unit 1
Background

The Nuclear Regulatory Commission (NRC) approved 2004 Westinghouse Realistic Large
Break LOCA Evaluation Model Using ASTRUM (Reference 1) which is based on the PAD 4.0
fuel performance code (Reference 2). PAD 4.0 was licensed without explicitly considering
fuel pellet thermal conductivity degradation (TCD) with burnup. Explicit modeling of fuel
pellet TCD in the fuel performance code leads to changes in the fuel rod design parameters
beyond beginning-of life which are input to the large-break LOCA (LBLOCA) analysis. The
effects of explicitly modeling fuel pellet TCD on the PBNP Unit 1 LBLOCA analysis have
been considered.

Fuel performance data that accounts for fuel pellet TCD (using an unlicensed model) was
used as input to the PBNP Unit 1 evaluation. The new PAD fuel performance data was
generated with a representative model that includes explicit modeling of fuel pellet TCD.
Therefore, the evaluations performed consider the fuel pellet TCD effects cited in NRC
Information Notice 2011-21 (Reference 3).

Large Break LOCA Input Parameters and Assumptions

The evaluation of fuel TCD and peaking factor burndown considered the following input
parameter changes to the LBLOCA analysis:

e Fuel rod design data with PAD 4.0 + TCD
e Peaking factor burndown shown in Table 2-1, Table 2-2, and Table 2-3

Table 2-1: FAH Burndown Considered in the Evaluation of TCD

Rod Burnup (2

(MWD/MTU) FAH®®
0 1.68
28,000 1.68
60,000 1.40
62,000 1.40

(1) Includes uncertainties.
(2) Hot assembly average power follows the same burndown, since it is a function of FAH.
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ATTACHMENT 1
UNIT 1

Table 2-2: Steady-State FQ Burndown Considered in the Evaluation of TCD

I(:{nz\?vgfn;?lal; FQ Steady-State
0 2.10
28,000 2.10
32,000 1.80
60,000 150
62,000 1.50

(1) Does not include uncertainties.

Table 2-3: Transient FQ Burndown Considered in the Evaluation of TCD

3.0

Rod Burnu ’ 1
(MWD IMTUF)’ FQ Transient"
0 2.60
28,000 2.60
32,000 2.34
60,000 1.95
62,000 1.95

(1) Includes uncertainties.
Large Break LOCA Description of Evaluation

The evaluation method discussed in Reference 4 was used to determine the estimated effect
of fuel pellet TCD and peaking factor burndown. It is noted that no analysis input changes
beyond fuel TCD and peaking factor burndown were required to demonstrate compliance
with the 10 CFR 50.46(b) criteria.

To estimate the effect of fuel TCD and peaking factor burndown, a total of 28
WCOBRA/TRAC executions were performed. The uncertainty attributes of these executions
were taken from among the most limiting cases from the original 124-run ASTRUM analysis.
The evaluation considered an adequate range of burnup (~0 MWD/MTU to ~60,000
MWD/MTU) such that the effects of TCD and related burnup effects were adequately
captured. HOTSPOT executions were performed for each WCOBRA/TRAC case to consider
the effect of local uncertainties for both Integral Fuel Burnable Absorber (IFBA) and
non-IFBA fuel.

The estimated effect of TCD was then taken as the difference between the PCT when
considering the effects of fuel TCD and peaking factor burndown and the AOR PCT.
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4.0

5.0

ATTACHMENT 1
UNIT 1

Large Break LOCA Results

Consistent with the ASTRUM methodology, the most limiting PCT from the evaluation was
taken as the representative PCT. The limiting PCT case was 2126°F, the limiting maximum
local oxidation (MLO) case was 9.1%, and the limiting core wide oxidation (CWQ) case was
0.42%,; less than the 2200°F, 17% and 1% acceptance criteria, respectively. Additionally, it
is noted that coolable geometry is maintained and the long-term core cooling acceptance
criterion is not affected by this evaluation. Given the current analysis of record PCT of
1975°F, the estimate of effect of fuel TCD and peaking factor burndown is +151°F.

References

1. WCAP-16009-P-A, “Realistic Large-Break LOCA Evaluation Methodology Using the
Automated Statistical Treatment of Uncertainty Method (ASTRUM),” January 2005

2. WCAP-15063-P-A with Errata, Rev.1, “Westinghouse Improved Performance Analysis
and Design Model (PAD 4.0),” July 2000

3. NRC Information Notice 2011-21, McGinty, T. J., and Dudes, L. A., “Realistic Emergency
Core Cooling System Evaluation Model Effects Resulting From Nuclear Fuel Thermal
Conductivity Degradation,” December 13, 2011. (ML 113430785)

4. LTR-NRC-12-27, “Westinghouse Input Supporting Licensee Response to NRC

10 CFR 50.54(f) Letter Regarding Nuclear Fuel Thermal Conductivity Degradation
(Proprietary/Non-Proprietary),” March 7, 2012
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1.0

2.0

ATTACHMENT 2
UNIT 2

Additional Information Regarding TCD Evaluation for Unit 2

Background

The Nuclear Regulatory Commission (NRC) approved 2004 Westinghouse Realistic Large
Break LOCA Evaluation Model Using ASTRUM (Reference 1) which is based on the PAD 4.0
fuel performance code (Reference 2). PAD 4.0 was licensed without explicitly considering
fuel pellet thermal conductivity degradation (TCD) with burnup. Explicit modeling of fuel
pellet TCD in the fuel performance code leads to changes in the fuel rod design parameters
beyond beginning-of life which are input to the large-break LOCA (LBLOCA) analysis. The
effects of explicitly modeling fuel pellet TCD on the PBNP Unit 2 LBLOCA analysis have
been considered.

Fuel performance data that accounts for fuel pellet TCD (using an unlicensed model) was
used as input to the PBNP Unit 2 evaluation. The new PAD fuel performance data was
generated with a representative model that includes explicit modeling of fuel pellet TCD.
Therefore, the evaluations performed consider the fuel pellet TCD effects cited in NRC
Information Notice 2011-21 (Reference 3).

Large Break LOCA Input Parameters and Assumptions

The evaluation of fuel TCD and peaking factor burndown considered the following input
parameter changes to the LBLOCA analysis:

e Fuel rod design data with PAD 4.0 + TCD
e Peaking factor burndown shown in Table 2-1, Table 2-2, and Table 2-3

Table 2-1: FAH Burndown Considered in the Evaluation of TCD

Rod Burnup (2

(MWD/MTU) FAH®
0 1.68
28,000 1.68
60,000 1.40
62,000 1.40

(1) Includes uncertainties.
(2) Hot assembly average power follows the same burndown, since it is a function of FAH.

Table 2-2: Steady-State FQ Burndown Considered in the Evaluation of TCD

I(:{I\jl’\?vg;]l\;r'll}tlll;, FQ Steady-State!"
0 2.10
28,000 2.10
32,000 1.80
60,000 1.50
62,000 1.50

(1) Does not include uncertainties.
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ATTACHMENT 2
UNIT 2

Table 2-3: Transient FQ Burndown Considered in the Evaluation of TCD

3.0

4.0

Rod Burnup T
(MWD/MTU) FQ Transient
0 2.60
28,000 2.60
32,000 2.34
60,000 1.95
62,000 1.95

(1) Includes uncertainties.
Large Break LOCA Description of Evaluation

The evaluation method discussed in Reference 4 was used to determine the estimated effect
of fuel pellet TCD and peaking factor burndown. It is noted that no analysis input changes
beyond fuel TCD and peaking factor burndown were required to demonstrate compliance
with the 10 CFR 50.46(b) criteria.

To estimate the effect of fuel TCD and peaking factor burndown, a total of 29
WCOBRA/TRAC executions were performed. The uncertainty attributes of these executions
were taken from among the most limiting cases from the original 124-run ASTRUM analysis.
The evaluation considered an adequate range of burnup (~0 MWD/MTU to ~60,000
MWD/MTU) such that the effects of TCD and related burnup effects were adequately
captured. HOTSPOT executions were performed for each WCOBRA/TRAC case to consider
the effect of local uncertainties for both Integral Fuel Burnable Absorber (IFBA) and
non-IFBA fuel.

The estimated effect of TCD was then taken as the difference between the PCT when
considering the effects of fuel TCD and peaking factor burndown and the AOR PCT.

Large Break LOCA Results

Consistent with the ASTRUM methodology, the most limiting PCT from the evaluation was
taken as the representative PCT. The limiting PCT case was 2095°F, the limiting maximum
local oxidation (MLO) case was 7.01%, and the limiting core wide oxidation (CWO) case was
0.33%,; less than the 2200°F, 17% and 1% acceptance criteria, respectively. Additionally, it
is noted that coolable geometry is maintained and the long-term core cooling acceptance
criterion is not affected by this evaluation. Given the current analysis of record PCT of
1810°F, the estimate of effect of fuel TCD and peaking factor burndown is +285°F.
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5.0

ATTACHMENT 2
UNIT 2
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