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Duke Power
526 South Church Street
P.O. Box 1006
Charlotte, NC 28201-1006

June 17, 2004

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

Subject:

References:

Duke Energy Corporation (Duke) Catawba Nuclear Station Units 1 & 2, Docket
Nos. 50-413, 50-414 Proposed Amendments to the Facility Operating License
and Technical Specifications to Allow Insertion of Mixed Oxide (MOX) Fuel
Lead Assemblies (Next Generation Fuel - Response to Request for Additional
Information)

1) Letter, Tuckman, M. S. (Duke) to USNRC, Proposed Amendments to the
Facility Operating License and Technical Specifications to Allow
Insertion of Mixed Oxide (MOX) Fuel Lead Assemblies and Request for
Exemption from Certain Regulations in 10 CFR Part 50, February 27,
2003

2) Letter, Barron, H. B. (Duke) to USNRC, Catawba Nuclear Station Units 1
& 2, Docket Nos. 50-413, 50-414 Proposed Amendments to the Facility
Operating License and Technical Specifications to Allow Insertion of
Mixed Oxide (MOX) Fuel Lead Assemblies, April 16, 2004

3) Letter, Martin, R. E. (USNRC) to Barron, H. B. (Duke), Catawba Nuclear
Station, Units 1 and 2- Request for Additional Information Concerning
Mixed Oxide Lead Fuel Assemblies, May 19, 2004

4) Letter, Martin, R. E. (USNRC) to Barron, H. B. (Duke), Catawba Nuclear
Station, Units 1 and 2- Request for Additional Information Concerning
Mixed Oxide Lead Fuel Assemblies, April 30,2004

In Reference I Duke submitted an application to amend the operating licenses of McGuire and
Catawba to allow the use of four MOX fuel lead assemblies. The application was subsequently
amended to apply to Catawba only. Duke supplied additional information to the NRC regarding
specifics of the anticipated fuel cycle design for MOX lead assembly implementation on April
16, 2004 (Reference 2). Additional information regarding the specifics of the planned
implementation of MOX lead assemblies was provided to the NRC staff during a meeting at the
NRC's headquarters in Rockville, Maryland on April 23, 2004. In addition, NRC staff members
obtained information regarding the planned implementation of MOX during a staff visit to
Duke's headquarters from May 12 to 14, 2004. On May 19, 2004 the NRC staff issued a request
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for additional information (RAI) regarding planned implementation of the MOX lead assemblies
(Reference 3). The text of the May 19'h RAI states that the request replaces in whole a previous
request issued by the staff on April 30, 2004 (Reference 4).

Duke is providing this correspondence to reply fully to all of the questions and requests
contained in Reference 3. Duke notes that no separate response to staff questions or requests
contained in Reference 4 is required or necessary. Figures and Tables from the original
responses to the November 3 and 4, 2003 RAIs were not provided in response to request 6g.
These Tables and Figures are unchanged from the original response and are omitted for clarity in
this response. The response to each question is contained in Attachment 1. Attachment 2
contains Affidavits from Duke Energy, Framatome ANP and Westinghouse to address the
proprietary information contained in this transmittal. Requested documents are provided as
enclosures described below and marked as proprietary as appropriate. Duke hereby requests
that Duke's documents be withheld from public disclosure pursuant to the requirements of 10
CFR 2.790. The affidavit in support of this application for withholding is contained in
Attachment 2. Duke further requests that Westinghouse's and Framatome, ANP documents be
withheld from public disclosure pursuant to the same regulatory requirement, affidavits in
support of this application for withholding are contained in Attachment 2.

Enclosure 1 contains information from Framatome ANP which is limited to a portion of Table
Q4-1 "Methodology Summary Comparison PAD and COPERNIC". Enclosure 2 contains
proprietary information and documents from Duke Energy Corporation. In addition, Enclosure
2 also contains a listing of the Duke documents contained in Enclosure 2. Enclosure 3 contains
proprietary information and documents from Westinghouse. Enclosure 3 also contains a
Westinghouse letter (CAW-04-1851) listing the Westinghouse documents contained in
Enclosure 3. A number of the Westinghouse documents were not specifically requested by the
NRC in the May 19, 2004 RAI. However, these documents are contained, in whole or part,
within the Duke documents produced in Enclosure 2. Westinghouse has provided a separate
copy of these documents along with the NRC requested documents in Enclosure 3 and has
addressed their proprietary content in the referenced letter and affidavit. One document
provided by Westinghouse has not been transmitted. The document is not a Duke reference or
an NRC requested Document (LTF-LIS-02-250, June 4, 2002). This appears to be a duplicated
reference number for a document (with a different date) related to Duke's application, however
the subject document is not related to the Duke application.

The license amendment request for MOX fuel lead assemblies is applicable to both Catawba
units, and does not refer to any specific operating cycle. Some of the information provided in
this response is specific to Catawba I Cycle 15 (currently operating with Next Generation Fuel
lead test assemblies) and Catawba 1 Cycle 16 (currently planned to be the first operating cycle
with MOX fuel lead assemblies). As has been discussed with the NRC staff, the details of any
fuel cycle design are subject to change for a variety of factors, including the results of analyses
performed as part of the reload design process, deviations from projected unit operations, fuel
manufacturing and delivery issues, and regulatory developments. Any changes in the Catawba 1
Cycle 16 design (like any other fuel cycle design) will be evaluated and addressed by Duke as
part of the normal reload design process.
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Please contact Mike Cash at (704) 382-5826 regarding this or ariy other matters related to the
MOX fuel lead assemblies.

Sincerely,

H. B. Barron
Executive Vice President - Nuclear Generation
Duke Energy Corporation

Attachment 1- Response to Request for Additional Information
Attachment 2- Affidavits Duke Energy, Framatome ANP and Westinghouse

Enclosures: 1) Framatome ANP Documents
2) Duke Energy Documents
3) Westinghouse Documents
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Oath and Affirmation

I affirm that I, H.B. Barron, am the person who subscribed my name to the foregoing, and that all

the matters and facts set forth herein are true and correct to the best of my knowledge.

H.B. Barron

Subscribed and sworn to before me on this 1 day of /1 guile,

(lS CA
Notary Public

My Commission expires:

MICHAEL T. CASH
Notary Public

Lincoln County, North Carolina
Commission Expires January 22,2008

Janiwy 1ZIfOO0
Date

_ . .
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cc: w/attachments

W.D. Travers
U. S. Nuclear Regulatory Commission Regional
Administrator, Region II Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, GA 30303

R. E. Martin (addressee only)
NRC Project Manager
U. S. Nuclear Regulatory Commission
Mail Stop O-8G9
Washington, DC 20555-0001

E. F. Guthrie
Senior Resident Inspector
U. S. Nuclear Regulatory Commission
Catawba Nuclear Station

J. B. Brady
Senior Resident Inspector
U. S. Nuclear Regulatory Commission
McGuire Nuclear Station

Diane Curran
Harmon, Curran, Spielberg & Eisenberg, LLP
1726 M Street, N.W.
Suite 600
Washington, DC 20036

Mary Olson
Director, Southeast Office
Nuclear Information and Resource Service
P.O. Box 7586
Asheville, NC 28802

H. J. Porter, Director
Division of Radioactive Waste Management
Bureau of Land and Waste Management
Department of Health and Environmental Control
Columbia, SC 29201

5



Duke Energy June 17, 2004

bcc: w/attachments

Richard Clark-DCS
Martin Neudorf-DOE
Guy Lunsford - DOE
David Alberstein-DOE
Don Spellman-ORNL
NCMPA-1
NCEMC
PMPA
SRE

bcc: w/attachment (via email)

S. P. Nesbit
M. T. Cash
F. J. Verbos
J. L. Eller
S. P. Schultz
L. F Vaughn
M. W. Scott
L. J. Rudy
J. Hoerner - Framatome ANP
G. A. Meyer - Framatome ANP

bcc: w/attachments (paper copy)

NRIA File/ELL - ECO50
MOX File 1607.2304
Catawba Document Control File 801.01- CN04DM
Catawba RGC Date File (J. M. Ferguson - CNOlSA)
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Attachment 1

Response to Nuclear Regulatory Commission (NRC)
Request for Additional Information (RAI) Dated May 19, 2004

1. Provide supporting information for the validity of the WRB-2M critical heat flux correlation
with respect to the Next Generation Fuel (NGF) design. The information should demonstrate
the conservatism of the application of the WRB-2M correlation to NGF, as planned for use in
the mixed oxide (MOX) core. This information should include the following Duke
calculations and analyses:

a. NGF-03-127, "Next Generation Fuel Program Design Closeout Package," May 20,2003.

b. CNC-1553.26-00-0292, "Catawba Units 1 and 2 Westinghouse NGF Fuel Assembly T-H
Model," July 10, 2003.

c. CN-17NGF-03-23, Rev 0, "Confirming the WRB-2M Applicability to 17 x 17 Next
Generation Fuel via CHF [Critical Heat Flux] Testing."

d. CNC-1553.26-00-0294, "Catawba 1 Cycle 15 Thermal-Hydraulic Evaluation," March 20,
2003.

Response

The WRB-2M correlation has been demonstrated to be conservative for application to the
NGF assembly design through testing and modeling. Westinghouse obtained critical heat
flux (CHF) testing data for the NGF grid design and grid spacing geometry at the Columbia
University Heat Transfer Facility. The data was analyzed with the WRB-2M CHF
correlation without modification, and the correlation was shown to be valid with respect to
measured-to-predicted departure from nucleate boiling ratio (DNBR). In addition, the
standard deviation, while higher than the original correlation database, was acceptable
considering the smaller sample size. Through this testing and analysis, Westinghouse
verified that the WRB-2M correlation could be applied to the NGF assembly with the
following constraints:

1. In the non-Intermediate Flow Mixing (IFM) grid spans, the maximum local quality is
limited to 10%.

2. In the spans with multiple IFMs, the single IFM span grid spacing is used.
3. The design Thermal Diffusion Coefficient remains at 0.038.

Constraints one and two are applicable to NGF fuel only, while constraint three is consistent
with the current application of WRB-2M to RFA fuel. All three constraints were
incorporated by Duke in its thermal-hydraulic analyses.
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Allowable DNBR maximum allowable peaking (MAP) limits were determined by Duke by
modeling the NGF assemblies in an RFA core. This analysis is documented in
CNC-1553.26-00-0292, provided herein as an enclosure in response to NRC RAI lb. The
NGF and RFA geometries were modeled explicitly, and the NGF assembly was the highest
powered fuel assembly surrounded by RFA in the remainder of the core. In this
configuration, some reactor coolant flow diverts from the NGF assembly to the RFA fuel due
to the higher hydraulic resistance of the NGF relative to RFA. This effect reduces the NGF
DNB performance compared to RFA. Another physical effect is the improved NGF heat
transfer due to enhanced mixing associated with the NGF grid design and grid spacing.
However, this effect is not credited with the existing WRB-2M correlation. Therefore, the
NGF MAP limits determined in this fashion conservatively include the hydraulic flow
diversion penalty of a mixed core but do not take credit for the enhanced mixing affect. This
modeling approach ensures conservative DNBR MAP limits for the NGF fuel design.

The requested documents (la-Id) are enclosed. The following provides a brief description of
each document:

a) NGF-030-127. Revision 1. June 30. 2003 - This is the Westinghouse documentation of
the completed final design review package for the NGF lead test assemblies (LTAs).
This document contains the final design criteria and information for the 8 NGF LTAs that
are currently operating in Catawba 1 Cycle 15 (CIC15). These same 8 assemblies are
included in CC16 core design. Note that the NRC request was for the May 20,2003
version (Revision 0) of the document. Duke is providing the final version.

b) CNC-1553.26-00-0292. Revision 1. July 10. 20037- This generic (not cycle-specific)
Duke calculation determines the exclusion zone associated with the NGF LTAs in cores
containing RFA fuel assemblies and other fuel assembly designs. This calculation also
documents the VIPRE-01 model used for NGF DNBR calculations in mixed cores. The
calculation documents the use of this model to conservatively determine the DNBR MAP
limits for the NGF LTAs. Attachment A to this calculation includes a Westinghouse
memorandum (Westinghouse reference number NGF-03-133/NF-DA-03-80, dated
5/30/2003) to Duke validating the acceptability of using the WRB-2M CHF correlation
for the NGF assemblies and supplying associated constraints.

c) CN-17NGF-03-23, Revision 0 May 30, 2003 - This Westinghouse memorandum
confirms the acceptability of the WRB-2M correlation for analysis of the NGF LTAs.

d) CNC-1553.26-00-0294, Revision 1, March 20. 2003 - This Duke cycle-specific
calculation documents the exclusion zone information as well as the steady-state DNBR
MAP limits for all three fuel types (Mark-BW, RFA, and NGF) in the CIC15 core.
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2. Describe calculations performed in support of specification of the exclusion zone for the
NGFIMOX Lead Test Assemblies (LTAs). This should include the impact on the Robust
Fuel Assemblies (RFAs) that are between the NGF and MOX LTAs.

Response

The NGF/MOX exclusion zone for CIC16 was based on NGFIMark-BW exclusion zone
analyses performed for CIC15. The C1C15 calculations are described first below, followed
by a discussion of the CIC16 work.

The method used to determine the exclusion zone in ClC15 explicitly evaluated NGF and
Mark-BW fuel assemblies located in the same predominantly RFA core. The analysis is
documented in CNC-1553.26-00-0292, Rev. 1, provided herein as an enclosure in response to
NRC RAI lb. ClC15 includes 169 RFAs, 8 NGF assemblies, and 16 Mark-BW fuel
assemblies. The hydraulic design of the Mark-BW fuel is essentially identical to the
hydraulic design of the MOX lead assemblies (Mk-BW/MOXl) except that the Mark-BW
does not include Mid Span Mixing (MSM) grids.

The ClC15 analyses explicitly modeled all three assembly types (RFA, NGF, and Mark BW)
and showed that the calculated cross flows for all assemblies are below the maximum
allowable cross flow velocity. In addition, these analyses are compared to analyses of two
fuel types at a time (i.e., NGF surrounded by all RFA, and Mark-BW surrounded by all
RFA). The comparison shows that the calculated cross flows are essentially unaffected by
the presence of the third assembly type, provided that the exclusion zone is applied. In other
words, the presence of 16 Mark-BW fuel assemblies does not substantially change the
RFA/NGF cross flow, and the presence of 8 NGF assemblies does not substantially change
the RFA/Mark-BW cross flows. Additionally, because the RFA/NGF and RFA/Mark-BW
cross flows are not perturbed by the consideration of the third assembly type outside the
exclusion zone, it can be concluded that the maximum cross flow into the RFA is also
unaffected by the concurrent presence of both NGF and Mark-BW fuel.

For ClC16, the ClC15 exclusion zone was reviewed for applicability to a loading pattern
with RFA, NGF, and Mk-BW/MOX1 fuel assemblies. A key point in the evaluation is the
fact that, relative to the Mark-BW fuel assembly, the MOX fuel lead assembly
(Mk-BW/MOX1) has a hydraulic design that is more similar to the design of the NGF
assembly. Therefore, the hydraulic impact of NGF on Mk-BW/MOX1 (and vice versa)
should be bounded by the evaluations that were performed considering Mark-BW in C1C15.
To confirm this, an additional analysis explicitly modeling all three fuel types was performed
for the planned CIC16 loading pattern (see Figure Q2-1). As indicated by the figure, the
analysis was done in eighth core symmetry with the MOX fuel assembly in H-13 and the
NGF assemblies located outside the exclusion zone (in core locations F-12 and D-14).

Calculated cross flows from the explicit three fuel type model (referred to as C1C16) are
shown on Figures Q2-2 through Q2-4. These cross flows are compared to cross flows
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calculated from models with two fuel types at a time - i.e., a Mk-BW/MOX1 fuel assembly
surrounded by RFA fuel, and a NGF assembly surrounded by RFA fuel. In all three figures,
the top and bottom of the fuel rods are indicated by the two dashed vertical lines. In all cases,
the calculated cross flows are below the maximum allowable cross flow velocities. Also, as
described below and consistent with the ClC15 experience, the introduction of a third
assembly type outside the exclusion zone has no significant impact on the calculated cross
flows, relative to RFA/NGF and RFA/MOX cases.

The CIC16 calculated cross flow between the MOX assembly and the adjacent RFA
assembly (the face between the H-13 and G-13 core locations) is shown as the blue diamonds
on Figure Q2-2. In addition, the red crosses show the H-13/G-13 calculated cross flow for
the situation with MkBW/MOX1 fuel in core location H-13 and the remainder of the core
modeled as RFA fuel. A comparison of these results demonstrates that the NGF assemblies
in the planned CIC16 loading pattern have no significant impact on the MkBW/MOX1 cross
flow (as calculated with exclusively RFA co-resident fuel).

The same comparison can be done for the cross flows between the NGF assembly and RFA
fuel. The results are shown on Figure Q2-3. The squares correspond to the F-12 NGF
assembly, F-12/E-12 face. The circles correspond to the D-14 NGF assembly, E-14/D-14
face. The solid symbols show the calculated cross flows with the explicit CIC16 model. The
open symbols show the calculated cross flows with NGF fuel in core locations F-12 and D-14
and the remainder of the core modeled as RFA fuel. A comparison of these results
demonstrates that the MkBW/MOXI fuel assemblies in the planned C1C16 loading pattern
-have no significant impact on the NGF cross flow (as calculated with exclusively RFA co-
resident fuel).

Finally, Figure Q24 shows the cross flow impact on the RFA fuel located in the exclusion
zone (between the NGF and MkBW/MOX1 fuel assemblies), as calculated with the explicit
C1C16 model. This figure presents cross flow across all 4 faces of the RFA fuel assembly in
core location G-12. This assembly has a NGF assembly face adjacent on the right and a
MkBW/MOXl fuel assembly on the bottom left diagonal. The maximum cross flow is
between the NGF and the RFA and the cross flows between the other faces near the
MkBW/MOX1 assembly are all smaller. Once again, the calculated cross flows are below
the maximum allowable cross flow velocities. Therefore, the analysis of the C1C16
exclusion zone demonstrates that the NGF and MkBW/MOXl designs have no significant
cross flow impact on each other; nor is there any adverse cross flow impact on the
surrounding RFA fuel associated with the NGF and MkBW/MOX1 fuel.
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3. Provide design calculations and discuss the analysis of the coolant cross flows for the RFA
assemblies that are located between the NGF and MOX LTAs.

Response

This request is addressed in the response to RAI 2 above.

4. Provide a qualitative comparison of the two methodologies used to analyze the fuel (PAD
and COPERNIC).

Response

The attached table (Q4-1) provides a high level comparison of PAD and COPERNIC
methodologies. The table lists in discrete rows the licensing based reload analysis that uses
the aforementioned codes. The respective PAD and COPERNIC columns list the significant
assumptions made in performing each analysis.

5. Provide the following design document reports for the RFA and NGF for examination by the
Nuclear Regulatory Commission (NRC) staff.

a. DPC-1553.26-00-151, "Functionality Evaluation of the Westinghouse Standard Robust
- Fuel Assembly."

b. DPC-1553.26-00-0174, "Functionality Evaluation of the Westinghouse Next Generation
Fuel (NGF) Assembly Design."

Response

The requested documents are attached and represent the documentation of technical
suitability and 10 CFR 50.59 reviews that Duke performed for initial use of the Robust Fuel
Assembly (RFA) and Next Generation Fuel (NGF) at McGuire and Catawba Nuclear
Stations. The attached documents are:

a. DPC-1553.26-00-151, "Functionality Evaluation of the Westinghouse Standard
Robust Fuel Assembly.", Revision 2

b. DPC-1553.26-00-0174, "Functionality Evaluation of the Westinghouse Next
Generation Fuel (NGF) Assembly Design.", Revision 0
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6. Further specific RAIs: . I .

a. What is the differential peak cladding temperature (APCT) for RFA vs. NGF?

Response

A large break loss of coolant accident (LOCA) sensitivity case was performed using the
reference transient described in the Catawba Updated Final Safety Analysis Report (UFSAR).
The impact of a NGF assembly on core PCT was calculated by comparing (i) the PCT in a
core consisting of one NGF assembly (the hot assembly) co-resident with RFA fuel with (ii)
the PCT for a core composed of all RFA fuel. Assuming the same peaking factors, an
increase in PCT of 11 1IF was calculated for the NGF assembly. To offset this potential
increase in PCT, peaking factor penalties were developed to lower the expected PCT. The
development of the peaking penalties is discussed below.

A second NGF LTA sensitivity case was performed which reduced the LTA peaking factors
FQ, FAH, and the hot assembly peaking (PHA) by 5% to assess reduction in PCT attributable to
a reduction in peaking. The PCT decreased by 1980F for this case. Based on these
sensitivity cases, a peaking penalty of 2.8% is required to offset the increase in PCT caused
by the insertion of the NGF assemblies. Based on prior calculations it was also determined
that a reduction of 3.2% in only the FAH and PHA values is equivalent to the 2.8% reduction in
all three peaking factors (FQ, FAH, and PHA). This 3.2% penalty was used in the ClC15 reload
analysis.

b. Provide the results of the sensitivity studies performed that consider steam generator designs,
power shapes and fuel cycle burnup.

Response

A sensitivity study was performed to investigate the impact of the steam generator (SG)
design along with the associated SG tube plugging assumption using the best-estimate large
break LOCA analysis method. A ten percent (10%) tube plugging assumption is used for the
Model D5 steam generator design (used in Catawba Unit 2). For the replacement steam
generator design (BWI) that is used in Catawba Unit 1 and McGuire Units I&2, a five
percent (5%) tube plugging assumption is utilized. The Model D5 steam generator design
was determined to be limiting with a PCT of 16490F for the reference transient compared to
1404'F for the BWI steam generator design. A different SG sensitivity case with a more
limiting set of input assumptions showed closer agreement in PCT (1814'F for the model D5
design versus 180I1F for the BWI design). The second case was performed to confirm that
the conclusion of the SG sensitivity study remains valid for a more limiting set of input
parameters. Based on these sensitivity case results, the Model D5 steam generator design
with 10% SG tube plugging was used in the "composite model". Note: A single analysis
with the composite model is used to generate the LOCA limits for all four Duke
Westinghouse NSSS units (McGuire Units 1&2 and Catawba Units 1&2).
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Power shape sensitivity cases are performed as part of the best-estimate large break LOCA
power distribution uncertainty determination. These calculations examine variations in FQ
and FAH for different axial power distributions. The PCTs for cases with approximately the
same peaking assumptions range from 1505'F for a bottom peaked shape to 18620F for a top
peaked shape.

No fuel cycle burnup sensitivity analysis is performed for the RFA fuel. All cases assume the
worst time in life (beginning of life) in determining the initial fuel stored energy. Thus, an
explicit burnup sensitivity study is not necessary.

c. Provide the large-break best estimate loss-of-coolant analysis (LB BELOCA) calculation
(NF-DA-03-1, "Duke Energy Corporation LB BELOCA Evaluation of Final NGF LTAs,"
January 2, 2003) that necessitates limiting the peaking factor for the NGF LTA.

Response

NF-DA-03-1, "Duke Energy Corporation LB BELOCA Evaluation of NGF LTAs," January
2, 2003 is enclosed and provides the analysis summary of the NGF LOCA evaluation. The
title of this enclosure is not the same as requested in the RAI (the word "Final" appears to be
been incorrectly added in the RAI request); however, the document number and date are
consistent. This document summarizes the results of the LOCA evaluation for the initial
NGF fuel design. The final NGF fuel design LOCA response was subsequently validated.
The documentation of this subsequent validation is in a separate document and is not
provided in response to this question. Limitations on peaking factors for NGF fuel are
discussed in the response to RAI 6a above.

d. Clarify what the PCT of record is since WCAP-15540, "Best Estimate Analysis of Large
Break Loss of Coolant Accident for the McGuire and Catawba Nuclear Stations, Revision 0,
July 2000," and calculation number DPC-04-16, "10 CFR 50.46 Annual Notification and
Reporting, March 19, 2004," refer to a PCT of 2028 'F while the MOX LTA submittal refers
to a PCT of 2056 'F.

Response

The latest PCT for the RFA fuel using the best-estimate large break LOCA method is
21400F. This is comprised of a base PCT of 20280F, 870F in prior error corrections, and
250F for an error corrected in 2003. At the time of the MOX LTA submittal (i.e., the PCT of
record for calendar year 2002), the accumulated error corrections were 280F resulting in the
reported PCT value of 20560F (refer to Table Q6.f-1 in this letter).
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e. Clarify the steam generator tube plugging level that is assumed. WCAP-15440 refers to ten
percent while DPC-04-16 for Catawba Unit 1 refers to five percent.

Response

The steam generator (SG) tube plugging level assumed in the LOCA analysis of record. The
LOCA description is provided for both the large break and small break.

The large break LOCA analysis is based on a composite model which is designed to bound
all four units (McGuire Units 1&2 and Catawba Units 1&2). In the composite model, the
Catawba Unit 2 steam generator assumptions are used (Model D5 SGs with 10% tube
plugging).

Two small break LOCA analyses are performed for the McGuire and Catawba units. One
analysis represents Catawba Unit 2 and assumes 10% SG tube plugging. The other analysis
represents the McGuire units and Catawba Unit 1 and assumes 5% SG tube plugging.

f. Submit the results of the calculation DPC-04-16 as it pertains to Catawba Unit 1.

Response

The results of DPC-04-16, "10 CFR 50.46 Annual Notification and Reporting for 2003",
March 19, 2004 as it pertains to Catawba Unit 1 are provided in Table Q6.f-1 (taken from
Reference Q6.f-1).

Reference

Q6.f-1. Letter, W.R. Mc Collum Jr. (Duke) to USNRC, "Report Pursuant to 10 CFR 50.46,
Changes to or Errors in an ECCS Evaluation Model," May 26, 2004.

g. Resubmit in their entirety the responses to RAIs 14, 29, 30 and 31 from Duke's letters dated
November 3 and 4, 2004, reflecting the inclusion of NGF fuel in the MOX core.

Response

The responses are provided in full with changes indicated in bold and underlined text.

Previous Request for Additional Information 14

14. Provide the reference to the best estimate LOCA model noted in section 3.7.1.7.

Response (Previously submitted October 3, 2003, and November 3. 2003).
Based on RAI Questions 14, 15, and 16 it appears that some clarification is needed with
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respect to the LOCA analysis performed for the MOX fuel lead assemblies and how this
analysis is used to support the lead assembly cores. In summary, the licensing basis for the
resident Westinghouse RFA fuel remains the best estimate large break LOCA analysis
performed by Westinghouse. Framatome ANP Appendix K analyses demonstrate that
changing the fuel pellet material to MOX has no significant impact on peak cladding
temperature following a large break LOCA. Framatome ANP Appendix K analyses provide
peaking limits that ensure the peak cladding temperature for MOX fuel rods following a
large break LOCA remain within the regulatory limit. The following discussion provides a
further description of the analysis performed for the resident fuel assemblies as well as the
MOX fuel lead assemblies.

Resident Fuel
The resident fuel in MOX fuel lead assembly cores will be predominately the robust fuel
assembly (RFA) design that is supplied by Westinghouse. The large break LOCA analysis
that supports this fuel design is the Westinghouse best estimate method described in
Reference Q14-1. The analysis is based on the WCOBRA/TRAC method and includes
detailed treatment of the uncertainties associated with the computer models and the inputs
related with plant operation. As part of the analysis, Westinghouse performed sensitivity
studies to address transition or mixed core effects. Initially this was necessary because the
RFA fuel was initially introduced into cores containing Framatome ANP Mark-BW design
fuel. The conclusion of the mixed core sensitivities was that the presence of the Mark-BW
fuel assemblies had an insignificant impact on the calculated results. Westinghouse also
performed small break LOCA calculations for McGuire and Catawba using the NOTRUMP
methodology as described in Reference Q14-2. A mixed core penalty of 100F was assessed
and applied to the small break LOCA results to accommodate the presence of the Mark-BW
fuel assemblies. Given that the MOX fuel lead assemblies are more similar hydraulically to
the RFA fuel than the Mark-BW design fuel, the mixed core penalty developed for the
Mark-BW fuel assemblies bounds the MOX fuel lead assemblies. Therefore, the
Westinghouse LOCA analyses for the resident RFA fuel remain valid in the presence of four
MOX fuel lead assemblies.

The current plan for Catawba Unit 1 Cycle 16 (the first MOX lead assembly core) is
for the resident fuel to consist of all Westinghouse fuel (no Mark-BW fuel). In addition
to the RFA fuel, eight lead assemblies of the Next Generation Fuel (NGF) design will be
reinserted. Sensitivity calculations have been performed to evaluate the LOCA
response of the NGF assemblies. A peaking penalty is applied to the NGF assemblies to
ensure that they are non-limiting with respect to the LOCA analysis. No PCT or
peaking penalty is needed for the RFA fuel to address the presence of the NGF
assemblies.

Given that the MOX fuel lead assemblies are similar hydraulically to the RFA fuel, the
mixed core evaluations/penalties previously developed assuming the fuel surrounding
the hot assembly is RFA can be applied to the MOX lead assembly cores. Therefore,
the Westinghouse LOCA analyses for the RFA and NGF fuel assemblies remain valid
in the presence of four MOX fuel lead assemblies.
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MOX Fuel Lead Assemblies
To address the MOX fuel lead assemblies, Framatome ANP performed deterministic large
break LOCA calculations consistent with the requirements of 10 CFR 50 Appendix K. In
order to model accurately the effect of changing the fuel pellet material to MOX, Framatome
ANP made modifications to their deterministic large break LOCA method as described in
Reference Q14-3. These modifications are described in Section 3.7.1.2 of Attachment 3 to
Reference Q14-4. Next, Framatome ANP performed large break LOCA calculations for a
MOX fuel lead assembly as well as a Framatome ANP LEU fuel assembly, with both
analyses assuming the hydraulic characteristics of the Advanced Mark-BW fuel assembly
design. This sensitivity study was performed to assess the impact of the change in fuel rod
parameters (MOX vs. LEU) on the calculated results. As discussed in Section 3.7.1.3 of
Attachment 3 to Reference Q14-4, this sensitivity study showed that there is essentially no
difference between the LOCA results for the MOX fuel and the LEU fuel (APCT of 370F).
The Framatome ANP MOX fuel lead assembly results were also compared to the
Westinghouse best estimate results to illustrate the similarity of the results. Given the
differences in the two analytical methods, a direct comparison of the results is not
completely valid. However, the comparison illustrates that the MOX fuel lead assembly
with the lower peaking assumptions yields lower peak cladding temperature results (APCT
of -38 0F).

Following submittal of the MOX fuel license amendment request, Framatome ANP
completed additional cases to investigate the impact of steam generator type, time in life,
and axial power shape. Two different steam generator designs were examined:
Westinghouse Model D5 steam generators (Catawba Unit 2), with a 10% tube plugging
assumption; and BWI steam generators (Catawba Unit 1), with 5% tube plugging. The study
concluded that the Model D5 steam generators with the 10% tube plugging assumption are
limiting with respect to the Framatome ANP deterministic large break LOCA analysis. The
D5 case provided the base case input for the other sensitivities cases.

Framatome ANP performed time in life sensitivities to assess the large break LOCA results
as the stored energy in the fuel rod varies with cycle burnup. At burnups greater than 30
GWd/MThm, a KBU factor is applied to limit the PCT for these cases. The KBU factor
reduces the FQ (total peaking factor) as well as the FAh (enthalpy rise factor or radial
peaking factor).

Furthermore, using the limiting burnup case which uses a KBU of 1.0, i.e., the 30
GWd/MThm case, Framatome ANP evaluated power peaks at different elevations. The
purpose of these sensitivities was to establish LOCA limits as a function of core height. At
elevations above the 8 foot elevation a Kz factor was applied. The Kz factor reduces the FQ
as well as the axial peaking factor (Fz).

A summary of the sensitivity cases is provided in Table Q14-1. The resulting LOCA
peaking requirements for the MOX fuel lead assemblies are shown in Figure Q14-1. These
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peaking requirements will assure that the MOX fuel will comply with the regulatory limits
for LOCA as provided in the response to Reactor System RAI Question 12.

MOX Fuel Lead Assembly Licensing Basis
The licensing of the MOX lead assemblies will be based on analysis to determine the
relative accident performance between the MOX and resident LEU assemblies because of
the different fission source materials. As presented in the license amendment request, large
break LOCA calculations, using the Framatome ANP deterministic LOCA evaluation model,
have been performed for both LEU and MOX assemblies. The LEU calculations applied the
evaluation model as approved by NRC. The MOX calculations applied the evaluation model
with specified alterations, described in the LAR, necessary to simulate MOX fuel. The
comparison of these two calculations demonstrated the expected result: that there is
essentially no difference in the large break LOCA performance between fuel, of comparable
design, using MOX pellets and fuel using LEU pellets. An evaluation of the small break
LOCA, provided in the LAR, also determined that there would be no differences in the
calculated results between the MOX and LEU fuel assemblies. Therefore, the assessment of
the Catawba LOCA performance for the cores with four MOX lead assemblies is that LOCA
performance is not altered. This result, in combination with a reduction in the allowed
peaking factor for the MOX fuel pins, provides the licensing basis for the MOX fuel lead
assemblies assuring that all of the criteria of 1OCFR50.46 are met.

References
Q14-1. WCAP-12945P-A, Volume 1 Revision 2 and Volumes 2-5 Revision 1, Code

Qualification Documentfor Best-Estimate Loss of Coolant Analysis, March 1998.
Q14-2. WCAP-100564P-A, Westinghouse Small Break ECCS Evaluation Model using the

NOTRUMP Code, August 1985.
Q14-3. BAW-10168P-A, Revision 3, RSG LOCA - BWNT Loss-of-Coolant Accident

Evaluation Modelfor Recirculating Steam Generator Plants, December 1996.
Q14-4. Tuckman, M. S., February 27, 2003 Letter to U.S. Nuclear Regulatory Commission,

Proposed Amendments to the Facility Operating License and Technical
Specifications to Allow Insertion of Mixed Oxide Fuel Lead Assemblies and
Request for Exemption from Certain Regulations in 10 CFR Part 50.

Previous Request for Additional Information 29

29. The staff presumes that a mixed core analysis will be performed to account for the
use of four MOX LTAs in the core. Therefore, provide the mixed core penalty that was
calculated. If a mixed core calculation was not performed, provide a technical justification
for not performing the analysis.

11



Response (Previously submitted October 3, 2003 and November 3, 2003)
The mixed core MOX fuel lead assembly DNBR penalty is explicitly calculated for the
entire range of conditions analyzed in a reload cycle. With the currently licensed Duke
Power analysis methodology, maximum allowable radial peaking limits are calculated for a
range of axial peak locations and magnitudes as described in DPC-NE-2004P-A. This
family of peaking limits is repeated for the various sets of reactor statepoints (power level,
pressure, temperature, and flow) analyzed to support cycle reload analyses. This entire set of
limits is used to represent the limiting fuel assembly in the core.

To model the mixed core, a bounding model of a single high powered MOX fuel assembly at
the center of the core surrounded by a remaining core of resident Westinghouse RFA fuel
assemblies was used to calculate the explicit peaking limits. This model contained the
correct geometry and local form loss coefficients to represent both fuel types (see response
to Reactor Systems RAI Question 28). Therefore, the mixed core peaking penalty is
calculated for each unique set of conditions and the appropriate conservative limits will be
applied to the lead assembly core positions in the specific cycle reload analyses. This
penalty magnitude varies as a function of the axial power distribution, with the overall
average penalty equal to 3% in radial peaking or 10% in DNBR, relative to a full core of
Westinghouse RFA fuel assemblies

With the exclusion zone method, the presence of NGF assemblies co-resident in the
core along with the MOX fuel assemblies does not significantly affect the MOX fuel
assembly cross flow profile. The reasons for this are discussed in the response to NRC
NGF RAI 2. Therefore, the peaking limits determined for the MOX fuel assembly are
unaffected by the presence of NGF fuel in the core as is currently planned for Catawba
1 Cycle 16.

Previous Request for Additional Information 30

30. Page 3-29 of section 3.7.2.1 lists the transients and accidents that were analyzed.

(A) Results were not provided for the review with the application; therefore, submit
the results of the analyses along with a discussion of each analysis and any data used for
determining the impact of using MOX fuel.

(B) Was the small break LOCA boron dilution event analyzed? If not, please provide
technical justification for why it was not analyzed.

Response (A)
Specific analyses were not performed for all transients and accidents in Section 3.7.2.1.
Only the rod ejection accident was analyzed. However, each transient and accident listed in
Section 3.7.2.1 was evaluated to determine if a specific analysis was needed as a result of
incorporating four MOX fuel lead assemblies into the core design. The results of each of
these evaluations are documented in Table Q30-1. For each evaluation, key physics
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parameters for each eventV'as identified in Duke Topical Report DPC-NE-3001P-A,
Multidimensional Reactor Transients and Safety Analysis Physics Parameters, (Reference
Q30-1). were compared for a typical core with four MOX fuel lead assemblies and a typical
all low-enriched uranium (LEU) fuel core. These physics parameters were previously
submitted in Tables 3-8 and 3-10 of Attachment 3 to Reference Q30-2. These cores were of
identical design with the exception that four LEU fuel assemblies in the typical all LEU fuel
core were replaced with four MOX fuel assemblies in the typical MOX fuel lead assembly
core. The current safety analysis values are also provided in Table Q30-1. The safety
analysis values are the input values used in the Duke Power safety analysis calculations
whose results are documented in Chapters 6 and 15 of the McGuire and Catawba UFSARs.
The values in the safety analyses are chosen to bound expected variations in core physics
parameters from cycle to cycle. The comparisons of key physics parameters for each event
show no significant differences between the typical MOX fuel lead assembly core and a
typical LEU core. The variations are within the range of those expected from normal cycle-
specific all LEU core designs.

Current plans are for Catawba Unit 1 Cycle 16, the target unit and cycle for the
introduction of the MOX fuel lead assemblies, to contain 8 once-burned Westinghouse
Next Generation Fuel (NGF) assemblies that were introduced in the Cycle 15 reload.
The inclusion of 8 NGF LEU fuel assemblies has no impact on the representative core
safety analysis physics parameters that are the basis for the comparisons performed in
Table 030-1. From a nuclear perspective, the NGF LEU fuel assembly is essentially
the same as the RFA LEU fuel assembly. Therefore, the planned use of NGF fuel in
the MOX fuel lead assembly cores has no impact on any of the comparisons in Table
030-1 and no impact on this evaluation.

Response (B)
Boron dilution during a small break loss of coolant accident (LOCA) is not part of the
licensing basis for Catawba. This is a generic issue (GSI-185), which is currently being
examined for all plants and therefore no plant specific analysis has been performed for
Catawba. The MOX fuel lead assembly license amendment request shows that there are
only minor changes in core reactivity parameters due to the insertion of four MOX fuel lead
assemblies (See Tables 3-7 through 3-10 in Attachment 3 to Reference Q30-2).
Accordingly, the core response to a small break LOCA boron dilution event is not expected
to be significantly different for the MOX fuel lead assembly core than for an all LEU fuel
core.

References
Q30-1. DPC-NE-3001P-A, Multidimensional Reactor Transients and Safety Analysis

Physics Parameters Methodology, Duke Power Company, December 2000.
Q30-2. Tuckman, M.S., February 27, 2003, Letter to U.S. Nuclear Regulatory Commission,

Proposed Amendments to the Facility Operating License and Technical
Specifications to Allow Insertion of Mixed Oxide Fuel Lead Assemblies and
Request for Exemption from Certain Regulations in 10 CFR Part 50.
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Previous Request for Additional Information 31

31. Section 3.7.2.2 discusses the thermal-hydraulic differences for the different co-resident
fuel types. Please provide the limits analyzed for the different fuel types, including a
discussion on how they were obtained.

Response
The co-resident fuel types, Westinghouse RFA, NGF, and Mark Bw/MOXI, will be
analyzed with their respective critical heat flux (CHF) correlations and limits. The RFA and
NGF fuel will be analyzed with the Westinghouse WRB-2M CHF correlation with a design
limit departure from nucleate boiling ratio (DNBR) value (95/95) of 1.14 for deterministic
analyses and a design limit DNBR value of 1.30 for analyses where uncertainties are
combined statistically.

The Mark BW/MOX1 fuel will be analyzed with the Framatome BWU-Z CHF correlation
with a design limit DNBR value (95/95) of 1.19 for deterministic analyses and a design limit
DNBR value of 1.36 for analyses where uncertainties are combined statistically.

Derivation of these limits is described in References Q31-1, Q31-2, and Q31-3. and 031-4.

References

Q31-1 DPC-NE-2005P-A, Revision 3 (Appendix E), Duke Power Company 7hermal-
Hydraulic Statistical Core Design Methodology, September 2001.

Q31-2 DPC-NE-2009P-A, Revision 2, Duke Power Company Westinghouse Fuel
Transition Report, December 2002.

Q31-3 WCAP-15025-P, Modified WRB-2 Correlation, WRB-2M, for Predicting Critical
Heat Flux in 17x1 7 Rod Bundles with Modified LPD Mixing Vane Grids, February
1998.

031-4 Westinghouse letter (Proprietary Class 2), NGF-03-1331NF-DA-03-80. from L.
D. Smith. III (Westinghouse) to K. R. Epperson (Duke). WRB-2M Correlation
Applicability for NGF LTA's, May 30. 2003.

h. Discuss whether the Framatome ANP MOX LTA Appendix K analysis considered axial
nodalization to capture the effect of the mid-span spacer grids.

Response

The Framatome ANP (FANP) MOX fuel lead assembly Appendix K analysis did consider
axial nodalization to capture the effect of the mid-span mixing vane grids (MSMGs).
FANP's approved evaluation model, topical report BAW-10168, is composed of two (2)
approved computer codes: (1) RELAP5, topical report BAW-10164 and (2) REFLOD3B,
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topical report BAW-10171. BEACH (a set of subroutines within RELAP5), which sets forth
the coupled grid-induced droplet shattering and reflood heat transfer modeling procedures
used within RELAP5, is documented separately in an approved topical report, BAW-10166.

Core axial noding is set via reference to BEACH modeling procedures. For a fuel assembly
composed of only structural grids (an assembly containing no MSMGs), the normal core
axial noding is twenty (20) nodes. Except for the uppermost grid, each grid span - the
distance between adjacent grids - is modeled with three (3) nodes, complying with the
BEACH methodology of three (3) nodes per active grid span. Note that the uppermost grid is
effectively inactive relative to droplet shattering and the span contains only two (2) nodes,
which is the proper modeling of the uppermost span per the approved BEACH topical report.
The basic history of the development of this model, including axial noding sensitivity studies
(up to a forty (40) node configuration) and the logic applied to derive the three nodes per
span model is presented in Reference Q6h-1 (see the response to Question 18 in that
reference).

Applying the BEACH requirement of three (3) nodes per grid span to a fuel assembly
containing three (3) MSMGs, in addition to the normal structural grids, results in a model
having twenty-nine (29) axial core nodes. As shown in the MOX lead assembly License
Amendment Request (LAR) (Reference Q6h-2, Attachment 3, Figure 3-5), twenty-nine (29)
axial nodes were used to represent the core for the LOCA analysis. Hence, in the MOX lead
assembly LOCA analysis, the MSMGs were accounted for and properly modeled per the
approved evaluation model.

References

Q6h-1. B&W Letter: J. H. Taylor (Babcock & Wilcox) to James A. Norburg (NRC),
"ECCS Methodology for Licensing Catawba and McGuire Reloads," JHT/88-218,
December 2, 1988.

Q6h-2. Letter, Tuckman, M. S. (Duke) to USNRC, Proposed Amendments to the Facility
Operating License and Technical Specifications to Allow Insertion of Mixed Oxide
(MOX) Fuel Lead Assemblies and Request for Exemption from Certain Regulations
in 10 CFR Part 50, February 27, 2003.

7. Provide clarification regarding whether Duke's letter dated May 13, 2004, provides the
response to the April 30, 2004, RAI to provide the NRC staff with a description of and the
results of a thorough re-review of all information in the application of February 27, 2003, as
supplemented, to confirm its completeness and accuracy. Also, for Item number 5, in the
May 13, 2004, letter, provide the degree of variation to be allowed by Duke from the
responses to Item 2 in Attachment 1 to Duke's letter dated December 10, 2003, with respect
to whether the December 10, 2003 power history will be bounding for the MOX LTA cycles.
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Response

The response is provided in two parts. Part (a) addresses the completeness and accuracy
review, and part (b) addresses the variation in power history question.

Response (a)

The May 13, 2004 letter from Duke provides the summary that Duke indicated it would
provide in Duke's April 16, 2004 letter (Reference Q7-la), in which Duke stated "Duke will
inform the NRC promptly of any significant findings during this review and will provide the
NRC with a summary of that review." There were no findings that Duke considered
significant, thereby requiring prompt notification. The Attachment to the May 13'h letter is
the summary referred to in the April 16th letter. The NRC staff had an opportunity during the
May 12-14, 2004 onsite review at Duke Energy to look in more detail at the completeness
and accuracy review that Duke conducted as part of Duke's corrective action program (PIP
G-04-0157). Based on the NRC letter of May 19, 2004, it is Duke's understanding that the
April 30, 2004 RAI has been superseded. Therefore Duke has no plans to supply a separate
response regarding this issue as addressed in the April 30, 2004 letter.

Reference

Q7-la. Letter, H. B. Barron (Duke) to USNRC, Proposed Amendments to the Facility
Operating License and Technical Specifications to Allow Insertion of Mixed Oxide
(MOX) Fuel Lead Assemblies (MOX in Catawba 1 Cycle 16), April 16,2004.

Response (b)

In Reference Q7-lb, Duke provided a predicted power history for the lead MOX fuel
assemblies, in response to radiological consequences request item 2 of Reference Q7-2b.
The power history was extracted from preliminary core design data sets and was the best
representation for the predicted power-burnup history performance of the MOX fuel lead
assemblies available at that time. Since it was produced directly from core design
predictions, it was provided as "representative" data. Duke did not use the data in this
power history for the dose consequence calculations in support of the license amendment
request.

There are inherent conservatisms in this power history data set.

* The data displays the average power of the peak fuel pin in the four lead MOX
fuel assemblies over each burnup step. At any given time step this pin power
history is applicable to four fuel pins (one per assembly) and conservative for the
remaining 1052 MOX fuel pins, yet the release model is applied to all of these
pins uniformly. The typical pin-to-assembly factor (peak to average) is about
1.1, or a 10% difference (Reference Q7-3b, Attachment 2, Question 6, part b).
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* The power history provides the power level of the limiting MOX pin versus
burnup. The limiting or peak pin can vary among the 1056 MOX pins during
each of the 45 burnup steps over the three cycles. Thus, the limiting pin data is
not restricted to (or derived for) a single pin, but could conceivably be a different
pin for each bumup step.

The Safety Evaluation (Reference Q7-4b) describes conservatisms applied by the contractor
analysts. First, the input data to the computer model (i.e., the power history provided in
Reference Q7-lb) were increased by 5% in order to account for any potential differences
between the provided power history and the actual assembly irradiation. Moreover, the
computer model output data were processed by the contractor in a way that added further
conservatisms to the results (Reference Q7-5b). The 2o value for fission product release
prediction was reported to account for "calculational uncertainties" associated with the
computer model. Therefore, the results of the contractor work which were used to validate
the release fractions modeled by Duke included the inherent conservatisms in the power
history data discussed above, as well as an additional increase of 5% applied to the input
power history. Then, the fission gas releases reported by the contractor are increased by two
standard deviations to bound uncertainty.

The fission product release fractions used by Duke in dose calculations were found to be
acceptable (Reference Q7-4b). Using these release fractions, Duke demonstrated acceptable
dose results, while retaining significant margin to limits for each accident analyzed and
evaluated. These accident models also include their own individual conservatisms including
those in the areas of radionuclide inventory and of the threshold for fuel failure. The model
specifics and their conservatisms have been discussed previously in numerous
correspondence related to the lead MOX fuel assemblies. Duke's analysis does not use the
cycle-specific predicted assembly pin powers and does not intend on developing a bounding
value based on these predicted values.

References

Q7-lb. Letter, K. S Canady (Duke) to USNRC, "Response to Request for Additional
Information dated November 21, 2003 Regarding Mixed Oxide Fuel Lead Assemblies,"
December 10, 2003.

Q7-2b. Letter, R. E Martin (USNRC), to M. S. Tuckman (Duke), "Catawba Nuclear Station
Units 1 and 2 - Request for Additional Information RE: Mixed Oxide Lead Fuel
Assemblies," November 21, 2003.

Q7-3b. Letter, W. R. McCollum (Duke), to USNRC, "Response to Request for Additional
Information (TAC Nos. MB7863, MB7864) Mixed Oxide Fuel Lead Assemblies
(Environmental, Radiological and Materials)," February 2, 2004.

Q7-4b. Safety Evaluation on Amendments to the Facility Operating License and Technical
Specifications to Allow Insertion of Mixed Oxide Lead Fuel Assemblies, April 5, 2004.

Q7-5b. Memorandum from F. Eltawila (USNRC) to S. C. Black (USNRC), "Response to User
Need for Development of Radiological Source Terms for Review of Mixed Oxide Fuel
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Lead Test Assemblies,"' February 23, 2004.

8. Provide a discussion of Duke's reload analysis processes that will ensure that NGF and MOX
LTAs will be placed in non-limiting core regions for all cycles that utilize these LTAs, in
conformance with Catawba Technical Specification 4.2.1.

Response

During the core design process nuclear physics modeling is used to predict fuel assembly
power distributions for various points during the cycle. A documented calculation file
contains information associated with the depletion modeling of the core. The MOX fuel lead
assembly core calculation will include a review to ensure that the powers of the MOX fuel
assemblies are less than the maximum assembly power in the core during the nominal
depletion. Similar reviews will be performed for subsequent cycles in which the MOX lead
assemblies are inserted.
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Figure Q2-1
CIC16 Loading Pattern - 1/8th Core
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Figure Q2-2
MOX/RFA Cross Flow Results
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Figure Q2-3
NGF/RFA Cross Flow Results
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Figure Q2-4
RFA Cross Flow Results
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Table Q4-1
Methodology Summary Comparison

PAD and COPERNIC

Analysis Westinghouse Proprietary Class 2 Framatome, ANP Proprietary

PAD1  COPERNIC2
Corrosion [ I * [ ]

* Nominal Thermal Hydraulic
Inputs

* Nominal Fuel Dimensions
* Max Fuel Cycle Length

Rod Internal [ ] * Bounding Power History
Pressure ]

Creep Collapse [ ] *

* Nominal Thermal Hydraulic
Inputs

* Conservative Fuel
Dimensions to promote creep
collapse

* Max Fuel Cycle Length

Fuel Melt [ ] * Nominal Fuel Dimensions
Best Estimate Models

Clad Strain [ ] * Nominal Fuel Dimensions &
Characteristics

* Clad Oxide Effects

Stress & Fatigue [ ] Based on ASME Boiler &
Pressure Vessel Code
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Analysis Westinghouse Proprietary Class 2 Framatome, ANP Proprietary

PAD1  COPERNIC2
DNB Propagation [ ] * BAW-10183P-A determines

probability density functions
for pins in DNB & having
rods with internal pressure >
system pressure.

* BAW-10183P-A determines
allowable system parameters
(core power, FAH, BU,_etc)

Notes:
1) DPC-NE-2009P-A, "Duke Power Company Westinghouse Fuel

Transition Report", December 2002
2) BAW-10231-P "COPERNIC Fuel Rod Design Computer Code",

December 1999
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Table Q6.f-1
Peak Cladding Temperature Summary - Catawba Unit 1

LBLOCA Cladding Comments
Temp (IF)

Evaluation model: WCOBRA/TRAC _._.....

Analysis of record PCT 2028 MNSICNS
Composite
Model

Prior errors (APCT)
1. Decay heat in Monte Carlo 8 Reference A

calculations
2. MONTECF power uncertainty 20 Reference B

correction
3. Safety Injection temperature range 59 Reference C

Prior evaluation model changes (APCT)
1. None 0

Errors (APCI)
1. Input error resulting in an incomplete 25

solution matrix
Evaluation model changes (APCT)

1. None 0

Absolute value of errors/changes for this 25
report (APCT)
Net change in PCI for this report 25
Final PCr 2140

Reference:
A) Letter, G. R. Peterson (Duke) to USNRC, "Report Pursuant to 10 CFR 50.46, Changes to or Errors in

an ECCS Evaluation Model", April 11, 2001
B) Letter, M. S. Tuckman (Duke) to USNRC, "Report Pursuant to 10 CFR 50.46, Changes to or Errors in

an ECCS Evaluation Model", April 3,2002
C) Letter, W. R. McCollum, Jr. (Duke) to USNRC, "Report Pursuant to 10 CFR 50.46, Changes to or

Errors in an ECCS Evaluation Model", July 29,2003
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Table Q6.f-1
Peak Cladding Temperature Summary - Catawba Unit 1

(Continued)

SBLOCA Cladding Comments
Temp (IF)

Evaluation model: NOTRUMP Ar

Analysis of record PCI' 1177 Note (1)
Prior errors (APCT)

1. Mixture level tracking/region depletion 13 Reference A
Prior evaluation model changes (APCT)

1. None 0
Errors (APCI)

1. NOTRUMP bubble rise/drift flux 35
model corrections
Evaluation model changes (APCI')

1. None 0
Absolute value of errors/changes for this 35
report (APCI)
Net change in PCI for this report 35
Final PCI' 1225

Reference:

A) Letter, G. R. Peterson (Duke) to USNRC, "Report Pursuant to 10 CFR 50.46, Changes to or Errors in
an ECCS Evaluation Model", April 11, 2001

Note:
(1) The analysis of record PCT includes a 10 0F allowance for the presence of Framatome ANP fuel.
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ATACHMENT 2
AFFIDAVITS FOR PROPPRIETARY

INFORMATION

FRAMATOME, ANP

DUKE ENERGY

WESTINGHOUSE



AFFIDAVIT

COMMONWEALTH OF VIRGINIA )
) ss.

CITY OF LYNCHBURG )

1. My name is Gayle F. Elliott. I am Manager, Product Licensing, for

Framatome ANP ("FAN P"), and as such I am authorized to execute this Affidavit.

2. I am familiar with the criteria applied by FANP to determine whether certain

FANP information is proprietary. I am familiar with the policies established by FANP to ensure

the proper application of these criteria.

3. I am familiar with the FANP material enclosed in Duke Power's Response to

Request for Additional Information (NRC Letter dated May 19, 2004) and referred to herein as

Document." Information contained in this Document has been classified by FANP as

proprietary in accordance with the policies established by FANP for the control and protection of

proprietary and confidential information.

4. This Document contains information of a proprietary and confidential nature

and is of the type customarily held in confidence by FANP and not made available to the public.

Based on my experience, I am aware that other companies regard information of the kind

contained In this Document as proprietary and confidential.

5. This Document has been made available to the U.S. Nuclear Regulatory

Commission in confidence with the request that the information contained in the Document be

withheld from public disclosure.

6. The following criteria are customarily applied by FANP to determine whether

information should be classified as proprietary:



(a) The information reveals details of FANP's research and development plans

and programs or their results.

(b) Use of the information by a competitor would permit the competitor to

significantly reduce its expenditures, in time or resources, to design, produce,

or market a similar product or service.

(c) The information Includes test data or analytical techniques concerning a

process, methodology, or component, the application of which results in a

competitive advantage for FANP.

(d) The information reveals certain distinguishing aspects of a process,

methodology, or component, the exclusive use of which provides a

competitive advantage for FANP in product optimization or marketability.

(e) The Information is vital to a competitive advantage held by FANP, would be

helpful to competitors to FANP, and would likely cause substantial harm to the

competitive position of FANP.

7. In accordance with FANP's policies governing the protection and control of

information, proprietary information contained In this Document has been made available, on a

limited basis, to others outside FANP only as required and under suitable agreement providing

for nondisclosure and limited use of the information.

8. FANP policy requires that proprietary information be kept in a secured file or

area and distributed on a need-to-know basis.



9. The foregoing statements are true and correct to the best of my knowledge,

information, and belief.

SUBSCRIBED before me this

day of , 2004.

Ella F. Carr-Payne
NOTARY PUBLIC, STATE OF VIRGINIA
MY COMMISSION EXPIRES: 8/31/05



)W estinghouse Westinghouse Electric Company
y ~Nuclear Services

P.O. Box 355
Pittsburgh, Pennsylvania 1 5230-0355
USA

U.S. Nuclear Regulatory Commission Direct tel: (412) 374-4643
Document Control Desk Direct fax: (412) 374-4011
Washington, DC 20555-0001 e-mail: greshajaewestinghouse.com

Our ref: CAW-04-185 1

June 11, 2004

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject: NRC Requested Documents:
1. NF-DA-03-1 - "Best-Estimate LB LOCA Evaluation Results for NGF LTAs"
2. CN-1 7NGF-03-23 - "Confirming WRB-2M Applicability to 17 x 17 Next Generation Fuel via CHF

Testing"
3. NGF-03-127, Revision I -DR 01-4: 17NGF Catawba 1 Lead Test Assemblies Design Closeout Package"
4. 99NA-G-0034 -"Effect of Reduced Flow Path Clearances in Fuel with DFBN's during Post Accident

Conditions"
5. NGF-03-133 / NF-DA-03-80 - "WRB-2M Correlation Applicability for NGF LTAs"
6. MFRD-03-92 - "Impact of Optimized ZIRLOTM on Fuel Rod and Fuel Assembly Growth and Thermal

Expansion"
7. LTR-LIS-02-250- "Technical Qualifications"
8. 99DA-G-0059 - "Westinghouse Fuel Design Recommendation for Catawba 2 Cycle I"
9. Table Q4- -"Comparison of Analytical Techniques"

The proprietary information for which withholding is being requested in the above-referenced report is further
identified in Affidavit CAW-04-1851 signed by the owner of the proprietary information, Westinghouse Electric
Company LLC. The affidavit, which accompanies this letter, sets forth the basis on which the information may be
withheld from public disclosure by the Commission and addresses with specificity the considerations listed in
paragraph (b)(4) of 10 CFR Section 2.390 of the Commission's regulations.

Accordingly, this letter authorizes the utilization of the accompanying affidavit by Duke Power.

Correspondence with respect to the proprietary aspects of the application for withholding or the Westinghouse
affidavit should reference this letter, CAW-04-1851 and should be addressed to J. A. Gresham, Manager, Regulatory
Compliance and Plant Licensing, Westinghouse Electric Company LLC, P.O. Box 355, Pittsburgh, Pennsylvania
15230-0355.

Gresham, Manager
M Regulatory Compliance and Plant Licensing

Enclosures

cc: J. E. Dyer/NRR E. S. Peyton/NRR
W. A. Macon Jr./NRR

A BNFL Group company
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(1) 1 am Manager, Regulatory Compliance and Plant Licensing, in Nuclear Services, Westinghouse

Electric Company LLC (Westinghouse), and as such, I have been specifically delegated the

function of reviewing the proprietary information sought to be withheld from public disclosure in

connection with nuclear power plant licensing and rule making proceedings, and am authorized to

apply for its withholding on behalf of Westinghouse.

(2) I am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the

Commission's regulations and in conjunction with the Westinghouse application for withholding

accompanying this Affidavit.

(3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in designating

information as a trade secret, privileged or as confidential commercial or financial information.

(4) Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations,

the following is furnished for consideration by the Commission in determining whether the

information sought to be withheld from public disclosure should be withheld.

(i) The information sought to be withheld from public disclosure is owned and has been held

in confidence by Westinghouse.

-(ii) The information is of a type customarily held in confidence by Westinghouse and not

customarily disclosed to the public. Westinghouse has a rational basis for determining

the types of information customarily held in confidence by it and, in that connection,

utilizes a system to determine when and whether to hold certain types of information in

confidence. The application of that system and the substance of that system constitutes

Westinghouse policy and provides the rational basis required.

Under that system, information is held in confidence if it falls in one or more of several

types, the release of which might result in the loss of an existing or potential competitive

advantage, as follows:

(a) The information reveals the distinguishing aspects of a process (or component,

structure, tool, method, etc.) where prevention of its use by any of
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Westinghouse's competitors without license fromi Westinghouse constitutes a

competitive economic advantage over other companies.

(b) It consists of supporting data, including test data, relative to a process (or

component, structure, tool, method, etc.), the application of which data secures a

competitive economic advantage, e.g., by optimization or improved

marketability.

(c) Its use by a competitor would reduce his expenditure of resources or improve his

competitive position in the design, manufacture, shipment, installation, assurance

of quality, or licensing a similar product.

(d) It reveals cost or price information, production capacities, budget levels, or

commercial strategies of Westinghouse, its customers or suppliers.

(e) It reveals aspects of past, present, or future Westinghouse or customer funded

development plans and programs of potential commercial value to Westinghouse.

(f) It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the

following:

(a) The use of such information by Westinghouse gives Westinghouse a competitive

advantage over its competitors. It is, therefore, withheld from disclosure to

-protect the Westinghouse competitive position.

(b) It is information that is marketable in many ways. The extent to which such

information is available to competitors diminishes the Westinghouse ability to

sell products and services involving the use of the information.

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by

reducing his expenditure of resources at our expense.
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(d) Each component of proprietary information pertinent to a particular competitive

advantage is potentially as valuable as the total competitive advantage. If

competitors acquire components of proprietary information, any one component

may be the key to the entire puzzle, thereby depriving Westinghouse of a

competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of

Westinghouse in the world market, and thereby give a market advantage to the

competition of those countries.

(f) The Westinghouse capacity to invest corporate assets in research and

development depends upon the success in obtaining and maintaining a

competitive advantage.

(iii) The information is being transmitted to the Commission in confidence and, under the

provisions of 10 CFR Section 2.390, it is to be received in confidence by the

Commission.

(iv) The information sought to be protected is not available in public sources or available

information has not been previously employed in the same original manner or method to

the best of our knowledge and belief.

(v) The documents submitted are considered proprietary information in their entirety and are

sought to be withheld in this submittal, being transmitted by the Duke Power letter and

Application for Withholding Proprietary Information from Public Disclosure, to the

Document Control Desk. The proprietary information as submitted for use by

Westinghouse for Catawba is expected to be applicable for other licensee submittals in

response to certain NRC requirements for justification of Next Generation Fuel.

This information is part of that which will enable Westinghouse to:

(a) Develop new and improved fuel products to it customers.
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Further this information has substantial commercial value as follows:

.j

(a) Westinghouse plans to sell the use of similar information to its customers for

purposes of Next Generation Fuel.

(b) Westinghouse can sell support and defense of Next Generation Fuel.

.a

(c) The information requested to be withheld reveals the distinguishing aspects of a

methodology which was developed by Westinghouse.

Public disclosure of this proprietary information is likely to cause substantial harm to the

competitive position of Westinghouse because it would enhance the ability of

competitors to provide similar documentation and licensing defense services for

commercial power reactors without commensurate expenses. Also, public disclosure of

the information would enable others to use the information to meet NRC requirements for

licensing documentation without purchasing the right to use the information.

The development of the technology described in part by the information is the result of

applying the results of many years of experience in an intensive Westinghouse effort and

the expenditure of a considerable sum of money.

In order for competitors of Westinghouse to duplicate this information, similar technical

programs would have to be performed and a significant manpower effort, having the

requisite talent and experience, would have to be expended.

Further the deponent sayeth not.
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AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appeared J. A. Greshamn, who, being by me duly

sworn according to law, deposes and says that he is authorized to execute this Affidavit on behalf of

Westinghouse Electric Company LLC (Westinghouse), and that the averments of fact set forth in this

Affidavit are true and correct to the best of his knowledge, information, and belief:

J A. Gresham, Manager

Regulatory Compliance and Plant Licensing

Notarial Seal
Patricia L. Crown, Notary Public

Monroeville Boro, Allegheny County
My Commission Expires Feb. 7,2005

MemberPennsylvaniaAssocwatonotNotarles

WM- H. ..

Sworn to and subscribed

before me this c day

of ,2004

Notary Public



AFFIDAVIT OF H.B. BARRON

(a) I am Executive Vice President of Duke Energy Corporation ("Duke"), and as such have
the responsibility of reviewing the proprietary information sought to be withheld from public
disclosure in connection with nuclear plant licensing. I am authorized to apply for the
withholding of such proprietary information from public disclosure on behalf of Duke.

(b) I am making this affidavit in conformance with the provisions of 10 CFR § 2.390
(formerly 10 CFR § 2.790) of the regulations of the Nuclear Regulatory Commission ("NRC"),
and in conjunction with Duke's application for withholding which accompanies this affidavit.

(c) I have knowledge of the criteria used by Duke in designating information as proprietary or
confidential.

(d) By this submittal, Duke seeks to protect from disclosure certain proprietary information
contained in the following documents contained in Enclosure 2, as follows:

Westinghouse NGF Fuel Assembly T-H Model and LTA Map Limits, CNC-1553.26-00-
0292 (Rev. 1, July 10, 2003);

Catawba 1 Cycle 15 77Termal-Hydraulic Evaluation, CNC-1553.26-00-0294 (Rev. 1,
March 20, 2003);

Functionality Evaluation of the Westinghouse Next Generation Fuel (NGF) Assembly,
DPC-1553.26-00-0174 (Rev. 0, August 12,2003);

Functionality Evaluation of the Westinghouse 17 x 17 Standard Robust Fuel Assembly,
DPC-1553.26-00-0151 (Rev. 2, March 9, 2002).

This information is being provided to the NRC in support of Duke's February 27, 2003 mixed
oxide fuel lead assembly license amendment request and Technical Specification revision request
for the Catawba Nuclear Station, Units 1 and 2, in response to an NRC Request for Additional
Information.

(e) Pursuant to the provisions of 10 CFR 2.390(b)(4), the following is furnished for
consideration by the NRC in determining whether the proprietary information sought to be
protected should be withheld from public disclosure.

(i) The information for which protection from disclosure is sought has been held in
confidence by its owners. Some of the information sought to be withheld is owned by
Duke, and has been held in confidence by Duke and its consultants. This information is
proprietary to Duke, and Duke seeks to protect it as such. Additional information for
which protection from public disclosure is sought herein is owned by Westinghouse, not
by Duke. That information is proprietary to Westinghouse, and Westinghouse seeks to
protect it as such. The information proprietary to Duke is included in Enclosure 2, in
documents listed in paragraph (d), above. Some of the Duke documents also incorporate
Westinghouse proprietary documents which are also the subject of a separate affidavit in
support of this license amendment request (Attachment 2). All of the Duke documents
also incorporate Westinghouse proprietary information from multiple Westinghouse
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documents. The information proprietary to Duke and to Westinghouse is found in the
documents provided in Enclosure 2, in the documents listed in paragraph (d), above.
Westinghouse has provided documents in support of this license amendment request in
Enclosure 3 which is addressed by a separate affidavit (Attachment 2).

Duke has determined that it is not practicable to separate the proprietary information from
non-proprietary information in these Duke documents. Therefore, Duke seeks to protect
these documents from public disclosure in their entirety.

(ii) The information sought to be withheld is of a type that would customarily be held in
confidence by Duke. The information consists of analysis methodology details, analysis
results and supporting data that provide a competitive advantage to Duke. Duke submits
that a rational basis therefore exists for treatment of this information as proprietary.

(iii) The information sought to be withheld is being provided to the NRC in confidence, and,
under the provisions of 10 CFR § 2.390, it is to be received in confidence by the NRC.

(iv) The information sought to be withheld is not available in public sources, to the best of
Duke's knowledge and belief.

(v) Public disclosure of the proprietary information Duke seeks to protect is likely to cause
substantial harm to Duke's competitive position within the meaning of 10 CFR
§ 2.390(b)(4)(v). The proprietary information has substantial commercial value to
Duke. For example:

* Duke uses this information to reduce vendor and consultant expenses associated with
supporting the operation and licensing of its nuclear power plants.

* Duke could sell the information to nuclear utilities, vendors, and consultants for the
purpose of supporting the operation and licensing of other nuclear power plants.

* The subject information could only be duplicated by competitors at similar expense to
that incurred by Duke.

* Public disclosure of this information would allow competitors in the nuclear industry
to benefit from the results of a significant development program without requiring a
commensurate expense or allowing Duke to recoup a portion of its expenditures or
benefit from the sale of the information.

For all of the reasons discussed above, Duke requests that this proprietary information be withheld
from public disclosure in its entirety.

H.B. Barron, being duly sworn, on his oath deposes and says that he is the person who subscribed
his name to the foregoing statement, and that the matters and facts set forth in the statement are
true.
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H.B. Barron

Swom/Affirmed to and subscribed before me this /7T± . day of June, 2004.

Witness my hand and official seal.

Notary Public

* * g0Q./ZZ 2-009My commission expires: W /

MICHAEL T. CASH
Notary Public

Lincoln County, North Carolina
SEAL Commission Expires January 22,2008
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