
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

Mr. Dennis L. Koehl 
President and CEO/CNO 
STP Nuclear Operating Company 
South Texas Project 
P.O. Box 289 
VVadsworth, TX 77483 

January 22, 2015 

SUBJECT: SOUTH TEXAS PROJECT, UNIT 2- REVIEVV OF SURVEILLANCE 
CAPSULE VV ANALYSIS FROM REACTOR PRESSURE VESSEL 
SURVEILLANCE PROGRAM (TAC NO. MF0699) 

Dear Mr. Koehl: 

By letter dated February 11, 2013 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML 13053A213), as supplemented by letter dated April30, 2014 
(ADAMS Accession No. ML 14135A382), STP Nuclear Operating Company (STPNOC, the 
licensee), submitted an evaluation of South Texas Project (STP), Unit 2, Surveillance Capsule. 
The evaluation was submitted in accordance with the requirements of Title 10 of the Code of 
Federal Regulations (1 0 CFR) Part 50, Appendix H, "Reactor Vessel Material Surveillance 
Program Requirements." 

The U.S. Nuclear Regulatory Commission (NRC) staff has completed its review of the submittal 
and concludes that the reported reactor vessel capsule fluence values for STP, Unit 2, were 
determined using the RAPTOR-M3G code, which has not been reviewed and approved by the 
NRC staff. Hence, the NRC staff compared the RAPTOR-M3G fluence values for capsules V, 
Y, and U, to those that had been determined previously by use of the NRC-approved 
VVestinghouse fluence methods, and concluded that the fluence estimates are reasonably 
consistent, and as such, they support compliance with 10 CFR Part 50, Appendix H 
requirements. The results of the NRC staff's review are provided in the enclosure to this letter, 
and should not be construed as NRC approval of RAPTOR-M3G as a method of evaluation. 

However, the NRC staff recommends that should future evaluations employ fluence methods 
that have not been NRC reviewed and approved, adequate justification regarding the 
application and qualification of those methods should be provided by the licensee. NRC 
Regulatory Guide 1.190, "Calculational and Dosimetry Methods for Determining Pressure 
Vessel Neutron Fluence," issued March 2001 (ADAMS Accession No. ML010890301), provides 
guidance for acceptable fluence methods. 
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If you have any questions, please contact me at 301-415-1906 or via e-mail at 
Lisa.Regner@nrc.gov. 

Docket No. 50-499 

Enclosure: 
Review of Surveillance Capsule W 
Analysis 

cc w/encl: Distribution via Listserv 

s;n:J, -" 
!7lJ!~ 
Lisa M. Regner, Senior Project Manager 
Plant Licensing Branch IV-1 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 
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STP NUCLEAR OPERATING COMPANY 
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DOCKET NO. 50-499 

1.0 INTRODUCTION AND BACKGROUND 

By letter dated February 11, 2013 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML 13053A213), as supplemented by letter dated April30, 2014 
(ADAMS Accession No. ML 14135A382), STP Nuclear Operating Company (STPNOC, the 
licensee), submitted an evaluation of South Texas Project (STP), Unit 2, Surveillance Capsule. 
The evaluation was submitted in accordance with the requirements of Title 10 of the Code of 
Federal Regulations (1 0 CFR) Part 50, Appendix H, "Reactor Vessel Material Surveillance 
Program Requirements." 

The regulations in 10 CFR 50, Appendix H require that nuclear power plants install and, at 
certain intervals, remove and analyze the changes in fracture toughness of the reactor vessel 
(RV) materials contained in the surveillance capsules. Irradiation surveillance of the RV is 
necessary to assure that the vessel material will maintain its fracture toughness throughout the 
service life of the plant. The surveillance capsule contains both dosimeters as well as archival 
material samples to be irradiated to levels comparable to those expected to be accrued by the 
RV at the end of its licensed period. This is accomplished by mounting the surveillance capsule 
in a location closer to the core to accelerate its exposure rate. The metric used for material 
embrittlement is the reference temperature for nil-ductility transition temperature RT NDT· 

The letter dated February 11, 2013, enclosed Westinghouse Electric Company LLC's report 
WCAP-17636-NP, Revision 0, "Analysis of Capsule W from the South Texas Project Nuclear 
Operating Company South Texas Unit 2 Reactor Vessel Radiation Surveillance Program," 
October 2012 (ADAMS Accession No. ML 13053A214). The report described updated the STP, 
Unit 2, neutron fluence calculations performed, in part, using the RAPTOR-M3G discrete 
ordinates transport code. The RAPTOR-M3G code has been neither reviewed nor approved by 
the U.S. Nuclear Regulatory Commission (NRC) staff. 

Prior neutron fluence calculations at STP had been performed as described in 
WCAP-16093-NP, Revision 0, "Analysis of Capsule U from the South Texas Project Nuclear 
Operating Company, South Texas Unit 2 Reactor Vessel Radiation Surveillance Program," 
May 2004 (ADAMS Accession No. ML072490211 ). These prior calculations were performed in 
accordance with NRC-approved methodology described in WCAP-14040-A, Revision 4, 

Enclosure 
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"Methodology Used to Develop Cold Overpressure Mitigating System Setpoints and RCS 
Heatup and Cooldown Limit Curves," May 2004 (ADAMS Accession No. ML050120209). 
Calculations performed according to this methodology use the Discrete Ordinates Radial 
Transport code package (DORT/TORT) developed by the Oak Ridge National Laboratory 
instead of the Westinghouse-proprietary RAPTOR-M3G computer code. 

There are six surveillance capsules in STP, Unit 2 RV, designated V, Y, U, W, X and Z, that 
were inserted before reactor startup. Capsules V, Y, and U have been removed and analyzed 
previously. This review addresses capsule W, mounted at an azimuthal angle of 121.5 degrees 
with a lead factor of 3.04. Capsule W was removed at 18.30 effective full power years (EFPYs) 
of operation, having received a neutron fluence of 4.201 x 1019 n/cm2 (E > 1.0 MeV). 

2.0 REGULATORY REQUIREMENTS 

The RV surveillance program for STP, Unit 2, was established in accordance with 
10 CFR Part 50, Appendix H, which requires licensees to monitor changes in the fracture 
toughness properties of ferritic materials in the RV beltline region of light-water nuclear power 
reactors. Appendix H states that the design of the RV surveillance program must meet the 
requirements of the edition of the American Society for Testing and Materials (ASTM) Standard 
E185, "Standard Practice for Conducting Surveillance Test for Light-Water Cooled Nuclear 
Power Reactor Vessels," that was current on the issue date of the American Society of 
Mechanical Engineers Boiler and Pressure Vessel Code (ASME Code) to which the RV was 
purchased; however, the licensee may choose to use later editions through 1982 of the ASTM 
standard. The requirements for the reporting of test results are described in Section IV 
of Appendix H to 10 CFR Part 50. 

NRC Regulatory Guide (RG) 1.190, "Calculational and Dosimetry Methods for Determining 
Pressure Vessel Neutron Fluence," March 2001 (ADAMS Accession No. ML01 0890301 ), 
describes methods and assumptions acceptable to the NRC staff for determining the pressure 
vessel neutron fluence with respect to the General Design Criteria (GDC) contained in 
Appendix A to 10 CFR. In consideration of the guidance set forth in RG 1.190, GDC 14, 
"Reactor coolant pressure boundary," GDC 30, "Quality of reactor coolant pressure boundary," 
and GDC 31, "Fracture prevention of reactor coolant pressure boundary," are applicable. 
GDC 14 requires the design, fabrication, erection, and testing of the reactor coolant pressure 
boundary so as to have an extremely low probability of abnormal leakage, of rapidly propagating 
failure, and of gross rupture. GDC 30 requires, among other things, that components 
comprising the reactor coolant pressure boundary be designed, fabricated, erected, and tested 
to the highest quality standards practical. GDC 31 pertains to the design of the reactor coolant 
pressure boundary, stating: 

The reactor coolant pressure boundary shall be designed with sufficient margin 
to assure that when stressed under operating, maintenance, testing, and 
postulated accident conditions (1) the boundary behaves in a non brittle manner 
and (2) the probability of rapidly propagating fracture is minimized. The design 
shall reflect consideration of service temperatures and other conditions of the 
boundary material under operating, maintenance, testing and postulated accident 
conditions and the uncertainties in determining (1) material properties, (2) the 



- 3-

effects of irradiation on material properties, (3) residual, steady state and 
transient stresses, and (4) size of flaws. 

3.0 TECHNICAL EVALUATION 

3. 1 Review of RAPTOR-M3G 

Since the RAPTOR-M3G discrete ordinates code is not NRC approved, the NRC staff 
requested additional information by e-mail dated April 8, 2014 (ADAMS Accession 
No. ML 14099A011 ), to determine whether the computer code was being incorporated into a 
methodology that remained adherent to the guidance contained in RG 1.190. In the NRC staff 
request for additional information (RAI), three topics were addressed: (1) the adequacy of the 
spatial representation of the reactor core and vessel, (2) the qualification of RAPTOR-M3G 
using the H.B. Robinson Unit 2 benchmark problem, and (3) adherence of the remaining 
aspects of the fluence methodology to WCAP-14040-A. The licensee provided the response to 
the NRC staff's RAI by letter April 30, 2014. Based on the NRC staff review of the licensee's 
response to the RAI, the NRC staff was unable to determine that the use of RAPTOR-M3G is in 
accordance with either RG 1.190 or NRC-approved methodology, and the RAI response did not 
fully address the NRC staff concerns. 

Hence, the NRC staff compared the calculated surveillance capsule fluence values provided in 
Table 7-1 ofWCAP-17636-NP to those contained in Table 7-1 ofWCAP-16093-NP, since the 
fluence values contained in WCAP-16093 were performed in accordance with NRC-approved, 
RG 1.190-adherent methodology. Comparisons are available for Capsules V, Y, and U, as 
follows: 

Withdrawal Fluence Fluence 
Exposure WCAP-17636 WCAP-16093 

Capsule EFPY nlcm2
, E>1.0 MeV n/cm2

, E>1.0 MeV Difference 

v 0.87 2.448x1018 2.34x1018 4.4% 
y 5.13 1.248x1 019 1.21x1019 3.0% 

u 10.31 2.493x1019 2.40x1019 3.7% 

The updated fluence values, calculated using RAPTOR-M3G, indicate reasonable agreement 
with the values calculated using the NRC-approved RG 1.190-adherent methods. In addition, 
the updated values are consistently 3-5 percent higher than the prior values, causing a slight 
downward revision to the capsule lead factors. Hence, the NRC staff concluded that the fluence 
values reported in WCAP-17636 are reasonably consistent with the ones determined by 
WCAP-16093 and acceptable to the NRC staff. 

3.2 Review of 10 CFR 50, Appendix H Reporting Requirements 

Paragraph IV.B of Appendix H to 10 CFR Part 50 specifies that these topical reports shall 
include all data required by ASTM E-185 and the results of all fracture toughness tests 
conducted on the RV beltline materials in both the unirradiated and irradiated condition. The 
plate material in the STP, Unit 2 RV material surveillance program is Intermediate Shell 
Plate R-2507-1. The weld material in the STP, Unit 2 RV material surveillance program is 
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Weld Heat #90209. The NRC staff has confirmed that the report includes all of the data and 
test results that are required by Paragraph IV.B of 10 CFR Part 50, Appendix Hand by ASTM 
E185-82. 

Paragraph IV.A of Appendix H to 10 CFR Part 50 requires that test results to be the subject of a 
summary technical report to be submitted to the NRC within 1 year of the capsule withdrawal 
date, unless an extension is granted by the Director, Office of Nuclear Reactor Regulation. In 
its letter dated February 11, 2013, the licensee stated, in part, that 

WCAP-17636-NP documents the results of the examination of Capsule W, which 
was removed from the South Texas Project (STP) Unit 2 reactor during refueling 
outage 2RE15 (October 28- November 20, 2011). 

The submittal date of February 11, 2013, exceeded the 1-year requirement. Region IV 
management was informed about the potential compliance issue at the time of the submittal for 
necessary action. 

4.0 CONCLUSION 

The reported RV capsule fluence values for STP, Unit 2, were determined by use of the 
RAPTOR-M3G code, which has been neither reviewed nor approved by the NRC. The licensee 
was unable to provide an adequate justification for use of the unapproved methodology. Hence, 
the NRC staff compared the RAPTOR-M3G fluence values for capsules V, Y, and U to those 
that had been determined previously, using NRC-approved methods as described in 
WCAP-16093, and concluded that the fluence estimates are reasonably consistent, and as 
such, they support compliance with 10 CFR Part 50, Appendix H requirements. The results of 
the NRC staff's review, however, should not be construed as NRC approval of RAPTOR-M3G 
as a method of evaluation. 

Should future evaluations employ fluence methods that have not been NRC reviewed and 
approved, adequate justification regarding the application and qualification of those methods 
should be provided. RG 1.190 provides guidance for acceptable fluence methods. 

Region IV management was informed about the potential compliance issue for not submitting 
summary technical report within 1 year of the date of capsule withdrawal as required by 
10 CFR 50, Appendix H, Paragraph IV.A at the time of the submittal for necessary action. 
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If you have any questions, please contact me at 301-415-1906 or via e-mail at 
Lisa.Regner@nrc.gov. 
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Analysis 

cc w/encl: Distribution via Listserv 

DISTRIBUTION: 
PUBLIC 
LPL4-1 Reading 
RidsAcrsAcnw_MaiiCTR Resource 
RidsNrrDorllpl4-1 Resource 
RidsNrrPMSouthTexas Resource 
RidsNrrLAJBurkhardt Resource 
RidsRgn4MaiiCenter Resource 
RidsNrrDssSrxb Resource 
RidsNrrDeEvib Resource 
SParks, NRR/DSS/SRXB 
CFairbanks, NRR/DE/EVIB 

ADAMS Accession No. ML 14357A136 
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