From: Hood. Tanya

To: Tanya.Hamilton@duke-energy.com

Cc: Zaremba, Arthur H.; Earp Jr., Dennis

Subject: HARRIS RAls - LAR to Address Transition to New Fuel Type
Date: Wednesday, November 27, 2019 8:03:00 AM

Attachments: HARRIS RAIs for LAR to Address Transition to New Fuel Type.pdf

SUBJECT: SHEARON HARRIS NUCLEAR POWER PLANT, UNIT 1 - REQUEST FOR
ADDITIONAL INFORMATION REGARDING LICENSING ACTION TO MODIFY
THE DEPARTURE FROM NUCLEATE BOILING RATIO SAFETY LIMIT TO
ADDRESS TRANSITION TO NEW FUEL TYPE (EPID NO. L-2019-LLA-0076)

Dear Ms. Hamilton:

By letter dated April 10, 2019 (Agencywide Documents Access and Management System
(ADAMS) Accession No. ML19100A442), as supplemented by letter dated June 6, 2019
(ADAMS Accession No. ML19157A036), Duke Energy Progress, LLC (the licensee),
submitted a license amendment request (LAR) for the Shearon Harris Nuclear Power Plant,
Unit 1 (Harris). The proposed amendment would modify Technical Specification 2.1.1.a to
add the departure from nucleate boiling ratio safety limit associated with the transition to the
GAIA fuel design from the current high thermal performance fuel in the Harris reactor core.

The U.S. Nuclear Regulatory Commission staff has reviewed the licensee’s submittal and
determined that additional information is required in order to complete the review. The
requested additional information is attached. The draft questions were sent to Mr. Dennis
Earp Jr. of your staff to ensure that they were understandable, the regulatory basis for the
guestions was clear, and to determine if the information was previously docketed. Please
respond within 30 days.

If you have any questions, please contact me at 301-415-1387 or Tanya.Hood@nrc.gov.

Thank you,

Tanya E. Hood

Project Manager

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
11555 Rockville Pike

Rockville, Maryland 20852-2738
301-415-1387

Tanya.Hood@nrc.gov
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REQUEST FOR ADDITIONAL INFORMATION

OFFICE OF NUCLEAR REACTOR REGULATION

LICENSE AMENDMENT REQUEST TO MODIFY THE

DEPARTURE FROM NUCLEATE BOILING RATIO SAFETY LIMIT TO ADDRESS

TRANSITION TO NEW FUEL TYPE

DUKE ENERGY PROGRESS, LLC

SHEARON HARRIS NUCLEAR POWER PLANT, UNIT 1

DOCKET NO. 50-400

By letter dated April 10, 2019 (Agencywide Documents Access and Management System
(ADAMS) Accession No. ML19100A442), as supplemented by letter dated June 6, 2019
(ADAMS Accession No. ML19157A036), Duke Energy Progress, LLC (the licensee), submitted
a license amendment request (LAR) for the Shearon Harris Nuclear Power Plant, Unit 1
(Harris). This LAR requests the Nuclear Regulatory Commission (NRC) to review and approve
Duke Power Company, DPC-NE-2005-P-A, “Thermal-Hydraulic Statistical Core Design
Methodology,” Revision 6, for the addition of Appendix J related to the GAIA fuel. Revision 6
discusses the methodology for use at Harris to perform the statistical core design (SCD)
analysis when applying the ORFEO-GAIA critical heat flux correlation.

Title 10 of the Code of Federal Regulations (10 CFR) Part 50, “Domestic Licensing of
Production and Utilization Facilities,” Section 50.36, “Technical specifications,” establishes the
regulatory requirements related to the content of Technical Specifications (TSs). Pursuant to
10 CFR 50.36, TSs are required to include items in the following categories related to station
operation: (1) safety limits, limiting safety system settings, and limiting control settings, (2)
limiting conditions for operation, (3) surveillance requirements, (4) design features, and (5)
administrative controls. The licensee's proposed changes to Harris’ TS 6.9.1.6.2 are within the
administrative control’s category. Section 50.36(c)(1) to 10 CFR Part 50 requires, in part, safety
limits for nuclear reactors are limits upon important process variables that are found to be
necessary to reasonably protect the integrity of certain of the physical barriers that guard
against the uncontrolled release of radioactivity. The departure from nucleate boiling ratio
safety limit (DNBRSL) is established in TS 2.1.1.a.

Appendix A to 10 CFR Part 50, “General Design Criteria for Nuclear Power Plants” (hereinafter
referred to as GDC), establishes the minimum requirements for the principal design criteria for
water-cooled nuclear power plants. GDC 10, “Reactor design,” requires, in part, that the reactor
core and associated coolant, control, and protection systems be designed with appropriate
margin to assure that specified acceptable fuel design limits (SAFDLs) are not exceeded during
any condition of normal operation, including the effects of anticipated operational occurrences.
The DNBRSL is established to assure compliance with SAFDLs. The DNBRSL is the DNBR
that corresponds to a 95 percent probability and a 95 percent confidence level that DNB will not
occur.





The NRC staff has reviewed the information submitted by the licensee and determined that
additional information is required to complete its review. The specific request for additional
information (RAI) is addressed below

RAI-1

Figure J-2 in the LAR shows the radial power distribution (RPD) used in the VIPRE-01 core
model for performing the SCD analysis for the core with GAIA fuel design at Harris. With the
VIPRE-01 core model in Figure J-2 rotated 90 degrees back to the original core model applying
to the HTP fuel, the RPD are identical to that shown in Figure I-2 of Appendix | of Revision 5 to
DPC-NE-2005-P-A (ADAMS Accession No. ML15075A221) for high thermal performance (HTP)
fuel at Harris. The licensee indicated in Section 5.3 of DPC-NE-3008 (ADAMS Accession No.
ML15323A351) that the RPD used is intended to be a bounding and conservative RPD for fuel
at Harris. Clarify what the licensee does to assure that the RPD remains bounding throughout
the fuel transition from the HTP fuel to GAIA fuel design.

RAI-2

Table J-5 in the LAR contains a list of the parameters for uncertainty consideration and the
associated values of the uncertainty used for the safety design limit (SDL) analysis. The table
indicates that the values of the uncertainties for eight parameters are the same as that
discussed in Appendix | of the NRC-approved Revision 5 to DPC-NE-2005-P-A for use of the
SDL analysis for the HTP fuel at Harris. These eight parameters are: core power, coolant flow
measurement, bypass flow, radial power measurements, radial power engineering uncertainties,
axial power peak prediction uncertainty (from the physics code), axial peak location uncertainty,
and thermal-hydraulic code uncertainties. The table also shows that the values of uncertainties
are changed from the approved uncertainties values for three parameters. They are: (a) core
exit pressure (changed to +50 psia); (b) core inlet temperature (changed to +5.0 °F); and (c)
DNBR correlation uncertainty change. Justify the changes of the uncertainties for the core exit
pressure and core inlet temperature.

RAI-3

The licensee indicates in Section 3.4.3 of the LAR that it has performed an analysis to
determine SDL for mixed core conditions. The methodology and plant conditions used are the
same as that used for HTP fuel, except the VIPRE-01 core model representing an HTP fuel
assembly surrounded by GAIA fuel. The licensee indicates that the analysis verifies that the
SDL for mixed core conditions is the same as that calculated for a full-core with the HTP fuel.

1. Provide the results of the SDL calculation, including similar information in Tables I-4 and 1-6
of Revision 5 to DPC-NE-2005-P-A, for the mixed core conditions with an HTP fuel
assembly surrounded by GAIA fuel.

2. Clarify whether an SDL analysis is performed for a mixed core representing a GAIA fuel
assembly surrounded by HTP fuel. If the analysis is not performed, provide the rationale. If
the analysis is performed, provide the results of the SDL analysis.








