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U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 20555-0001 

Prairie Island Nuclear Generating Plant, Units 1 and 2 
Dockets 50-282 and 50-306 
Renewed License Nos. DPR-42 and DPR-60 

L-PI-14-022 
10 CFR 50.46 

Technical Evaluation to Support LOCA 10 CFR 50.46 30 Day NRC Submittal 

Pursuant to 10 CFR 50.46, Northern States Power Company, a Minnesota corporation, 
doing business as Xcel Energy (hereafter "NSPM"), submits this 30 day report. This 
letter addresses changes to the Unit 1 and Unit 2 Large Break Loss of Coolant Accident 
(LBLOCA) Peak Clad Temperature (PCT) analyses associated with cladding burst 
strain calculations in HOTSPOT. HOTSPOT is a computer code used in the evaluation 
model. This information has been supplied to Xcel Energy by Westinghouse to assist in 
reporting LOCA analyses changes and errors as required by 10 CFR 50.46. 

The applicable LBLOCA error is associated with the code HOTSPOT burst strain 
calculations and is documented in Enclosure 1. The following is a summary of the 
change: ~ 

LBLOCA Unit 1 and Unit 2 

1) Item C.2, 25 degrees F for Prairie Island Unit 1 due to corrections in the burst 
strain calculation. 

2) Item C.2, 25 degrees F for Prairie Island Unit 2 due to corrections in the burst 
strain calculation. 

Rack-up sheets showing the complete history of the LBLOCA Analyses for both Units 
are included in Attachment 1 of Enclosure 1. 

This LBLOCA change is a 30 day report, based on an accumulated sum of absolute 
errors of 254 degrees F, for both Units 1 and 2, which exceeds the 50 degree F criteria 
in 1 0 CFR 50.46. 

The licensing basis PCT plus PCT assessments demonstrate that the PCT limit 
continues to be met with substantial margin. Reanalysis is not necessary at this time. 

1717 Wakonade Drive East • Welch, Minnesota 55089-9642 
Telephone: 651.388.1121 
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Summary of Commitments 

This letter contains no new commitments and no revisions to existing commitments. 

Kevin Davis n 
Site Vice-President, Prairie Island Nuclear Generating Plant 
Northern States Power Company - Minnesota 

Enclosure (1) 

cc: Regional Administrator, Region Ill, USNRC 
Project Manager, Prairie Island Nuclear Generating Plant, USNRC 
Resident Inspector, Prairie Island Nuclear Generating Plant, USNRC 



ENCLOSURE 1 

Westinghouse Letter LTR-LIS-14-50 dated January 30, 2014, 
"Prairie Island Units 1 and 2, 10 CFR 50.46 report for the HOTSPOT 

Burst Strain Error Correction" 

6 Pages Follow 



(8) Westinghouse 

Mr. Christopher Esser 
XcelEnergy 
414 Nicollet Mall MP-4 
Minneapolis, MN 55401 

Westinghouse Proprietary Class 2 

Westinghouse Electric Company 
1 000 Westinghouse Drive 
Cranberry Township, PA 16066 
USA 

Direct tel: 412-374-4956 
Direct fax: 860-731-4564 

e-mail: maxwelge@westinghouse.com 

Our ref: NSP-14-2 

January 31,2014 

XCELENERGY 
Prairie Island Nuclear Generating Plant Units 1 and 2 

Transmittal ofLTR-LIS-14-50, 10 CFR 50.46 Report for the 
HOTSPOT Burst Strain Error Correction 

Dear Mr. Esser, 

This letter transmits L TR-LIS-14-50, 10 CFR 50.46 Report for the HOTSPOT Burst Strain Error Correction. 

Should you have any questions concerning this letter, please contact Danial Utley at (412) 374-6663 or Tova 

Anderson at (651) 415-4247. 

Very truly yours, 

WESTINGHOUSE ELECTRIC CO:MP ANY LLC 

for Gon Maxwell 
Customer Projects Manager 

Enclosure 

cc: Hank Hoelscher 
Steve Winston 
Tova Anderson 
Megan O'Keefe 
David Sickles 
Danial Utley 

Xcel 
Xcel 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 

This document is the property of and contains Proprietary Information owned by Westinghouse Electric Company LLC and/or its 

subcontractors and suppliers. It is transmitted to you in _confidence and trust, and you agree to treat this document in strict 

accordance with the terms and conditions of the agreement under which it was provided to you. 
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Westinghouse Non-Proprietary Class 3 

· 8) Westinghouse Westinghouse Electric Company 
Engineering, Equipment and Major Projects 
1 000 Westinghouse Drive 
Cranberry Township, Pennsylvania 16066 
USA 

Direct tel: (412) 374-3586 

Direct fax: (724) 720-0857 

e-mail: okeefemr@westinghouse.com 

Our ref: L TR-LIS-14-50 

January 30, 2014 

Prairie Island Units 1 and 2 
10 CFR 50.46 Report for the HOTSPOT Burst Strain Error Correction 

Dear Sir or Madam: 

Attachment 1 documents the 10 CFR 50.46 report for the evaluation of the HOTSPOT burst strain error 

correction in the Prairie Island Units 1 and 2 Best-Estimate (BE) Large-Break Loss-of-Coolant Accident 

(LBLOCA) analyses. Attachment 1 also documents the updated Peak Cladding Temperature (PCT) rackup 

sheets for Prairie Island Units 1 and 2. For Unit 2, the rackup sheet based on the WCAP-16891 analysis is 

not transmitted in this letter since that analysis is no longer current. The Unit 2 rackup sheet based on the 

WCAP-17783 analysis is transmitted herein with the 'RSG' designation removed since this analysis has 

been implemented. These changes to the Unit 2 rackup sheets are based on informal communication with 

Steve Winston at Xcel Energy. 

Please contact your LOCA Plant Cognizant Engineer if there are any questions concerning this information. 

Author: (Electronically Approved)* 
Megan R. O'Keefe 
LOCA Integrated Services I 

Verifier: (Electronically Approved)* 
Dania! Utley, PCE 
LOCA Integrated Services II 
Scope: Updates to the Status of the 
Unit 2 PCT Rackup Sheets Only 

Verifier: (Electronically Approved)* 
Jeff Petzold 
LOCA Integrated Services I 
Scope: All 

Approved: (Electronically Approved)* 
Amy J. Colussy, Manager 
LOCA Integrated Services I 

Attachment 1: Prairie Island Units 1 and 2 1 d · CFR 50.46 Report and Peak Cladding Temperature 

Rackup Sheets for the HOTSPOT Burst Strain Error Correction (4 Pages) 

*Electronically approved records are authenticated in the electronic document management system. 

© 2014 Westinghouse Electric Company LLC 
All Rights Reserved 
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Attachment 1 to LTR-LIS-14-50 

Attachment 1 

Prairie Island Units 1 and 2 
10 CFR 50.46 Report and Peak Cladding Temperature Rackup Sheets for the 

HOTSPOT Burst Strain Error Correction 

(4 pages, including cover page) 

© 2014 Westinghouse Electric Company LLC 
All Rights Reserved 

January 30, 2014 
Page 1 of4 
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. Error in Burst Strain Application 

Background 

January 30, 2014 
Page 2 of4 

An error in the application of the burst strain was discovered in HOTSPOT. The equation for the application 

of the burst strain is given as Equation 7-69 in WCAP-16009-P-A and in WCAP-12945-P-A. The outer 

radius of the cladding after burst occurs should be calculated based on the burst strain, and the inner 

radius of the cladding should be calculated based on the outer radius. In HOTSPOT, the burst strain is 

applied to the calculation of the cladding inner radius. The cladding outer radius is then calculated based 

on the inner radius. As such, the burst strain is incorrectly applied to the inner radius rather than the outer 

radius, which impacts the resulting cladding geometry at the burst elevation after burst occurs. Correction 

of the erroneous calculation results in thinner cladding at the burst node and more fuel relocating into the 

burst node, leading to an increase in the Peak Cladding Temperature (PCT) at the burst node. This issue 

has been evaluated to estimate the impact on existing Best-Estimate (BE) Large-Break Loss-of-Coolant 

Accident (LBLOCA) analysis results. The resolution of this issue represents a Non-Discretionary Change in 

accordance with Section 4.1.2 of WCAP-13451. 

Affected Evaluation Models 

1996 Westinghouse Best Estimate Large Break LOCA Evaluation Model 

2004 Westinghouse Realistic Large Break LOCA Evaluation Model Using ASTRUM 

Estimated Effect 

The issue described above was evaluated based on the results of executing the most limiting plant-specific 

HOTSPOT runs for similar plants with a HOTSPOT version that includes the correction of this error. This 

resulted in an estimated PCT impact of 25°F for Prairie Island Units 1 and 2. 
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Westinghouse LOCA Peak Clad Temperature Summary for ASTRUM Best Estimate Large Break 

Plant Name: 
Utility Name: 
Revision Date: 

Prairie Island Unit 1 
Xcel Energy, Inc 
1/20/2014 

Analysis Information 

EM: ASTRUM (2004) Analysis Date: 

FQ: 2.5 FdH: 
Fuel: 422 Vantage+ SGTP (%): 

Notes: 

11/30/2007 
1.77 
10 

Limiting Break Size: Split 

Clad Temp (OF) Ref. 
LICENSING BASIS 

Analysis-Of-Record PCT 
PCT ASSESSMENTS (Delta PCT) 

A. PRIOR ECCS MODEL ASSESSMENTS 
1 . Evaluation of Fuel Pellet Thermal Conductivity Degradation and Peaking 

Factor Burndown 

B. PLANNED PLANT MODIFICATION EVALUATIONS 
1 . None 

C. 2013 ECCS MODEL ASSESSMENTS 
1 . Revised Heat Transfer Multiplier Distributions 

2 . Error in Burst Strain Application 

D. OTHER* 
1 . None 

LICENSING BASIS PCT + PCT ASSESSMENTS PCT= 

1765 

227 

0 

-2 

25 

0 

2015 

* It is recommended that the licensee determine if these PCT allocations should be considered with respect to 
10 CFR 50.46 reporting requirements. 

References: 

1 

2 

3 

4 

Notes 

(a) 

1 . WCAP-16890-P, Revision 1, "Best-Estimate Analysis of the Large-Break Loss-of-Coolant Accident for the Prairie Island Nuclear 
Plant Unit 1 Using ASTRUM Methodology," June 2008. 

Notes: 

2 . L TR-LIS-12-414, "Prairie Island Units 1 and 2, 10 CFR 50.46 Notification and Reporting for Fuel Pellet Thermal Conductivity 
Degradation and Peaking Factor Burndown," September 20, 2012. 

3 . L TR-LIS-13-366, Revision 1, "Prairie Island Units 1 and 2 10 CFR 50.46 Report for Revised Heat Transfer Multiplier 
Distributions," August 2013. 

4 . LTR-LIS-14-50, "Prairie Island Units 1 and 2 10 CFR50.46 Report for the HOTSPOT Burst Strain Error Correction," January 
2014. 

(a) This evaluation credits peaking factor burndown, see Reference 2. 
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Westinghouse LOCA Peak Clad Temperature Summary for ASTRUM Best Estimate Large Break 

Plant Name: 
Utility Name: 
Revision Date: 

Prairie Island Unit 2 
Xcel Energy, Inc 
1/20/2014 

Analysis Information 
EM: 
FQ: 
Fuel: 
Notes: 

ASTRUM (2004) 
2.5 
422 Vantage+ 

Analysis Date: 
FdH: 
SGTP(%): 

11/30/2007 
1.77 
10 

Limiting Break Size: Split 

Clad Temp (°F) Ref. 
LICENSING BASIS 

Analysis-Of-Record PCT 
PCT ASSESSMENTS (Delta PCT) 

A. PRIOR ECCS MODEL ASSESSMENTS 
1 . Evaluation of Fuel Pellet Thermal Conductivity Degradation and Peaking 

Factor Bumdown 

B. PLANNED PLANT MODIFICATION EVALUATIONS 
I . None 

C. 2013 ECCS MODEL ASSESSMENTS 
1 . Revised Heat Transfer Multiplier Distributions 

2 . Error in Burst Strain Application 

D. OTHER* 
1 . None 

LICENSING BASIS PCT + PCT ASSESSMENTS PCT= 

1765 

227 

0 

-2 

25 

0 

2015 

* It is recommended that the licensee determine if these PCT allocations should be considered with respect to 
10 CFR 50.46 reporting requirements. 

References: 

1 

2 

3 

4 

Notes 

(a), (b) 

I . WCAP-17783-P, "Best-Estimate Analysis of the Large-Break Loss-of-Coolant Accident for Prairie Island Units 1 and 2 with 
Replacement Steam Generators Using ASTRUM Methodology,'' June 2013. 

Notes: 

2 . L TR-LIS-12-414, "Prairie Island Units 1 and 2, 10 CFR 50.46 Notification and Reporting for Fuel Pellet Thermal Conductivity 
Degradation and Peaking Factor Bumdown," September 20, 2012. 

3 . L TR-LIS-13-366, Revision 1, "Prairie Island Units 1 and 2 10 CFR 50.46 Report for Revised Heat Transfer Multiplier 
Distributions," August 2013. 

4 . LTR-LIS-14-50, "Prairie Island Units 1 and 2 10 CFR 50.46 Reportfor the HOTSPOT Burst Strain Error Correction.'' January 
2014. 

(a) This evaluation credits peaking factor bumdown, see Reference 2. 

(b) The reporting text and line item originally identified for Unit 1 in Reference 2 is applicable to Unit 2 with RSGs. 


