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PROPRIETARY INFORMATION — WITHHOLD UNDER 10 CFR 2.390

UPON REMOVAL OF ATTACHMENT 3, THIS LETTER IS DECONTROLLED
10 CFR 50.90

April 13, 2018
Serial: HNP-18-039

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

Shearon Harris Nuclear Power Plant, Unit 1
Docket No. 50-400/Renewed License No. NPF-63

Subject: Supplement to License Amendment Request Regarding Spent Fuel Storage Pool
Criticality Analyses

Ladies and Gentlemen:

By letter dated June 28, 2017 (Agencywide Document Access and Management System
(ADAMS) Accession No. ML17193B165), as supplemented by letters dated July 20, 2017,
January 18 and February 16, 2018 (ADAMS Accession Nos. ML17201A035, ML18018B974,
and ML18047A730, respectively), Duke Energy Progress, LLC (Duke Energy), submitted a
License Amendment Request (LAR) proposing changes to the Technical Specifications (TS) for
the Shearon Harris Nuclear Power Plant, Unit 1 (HNP). The proposed amendment would modify
the TS for fuel storage criticality to account for the use of Metamic neutron absorbing spent fuel
pool rack inserts and soluble boron for the purpose of criticality control in the Boiling Water
Reactor (BWR) storage racks that currently credit Boraflex.

On March 20, 2018, a public meeting between the Nuclear Regulatory Commission (NRC) and
Duke Energy (ADAMS Accession No. ML18081A495) was held to discuss the means in which
Duke Energy proposes to integrate the Metamic rack insert coupon testing program into the
HNP licensing basis. This supplement, as provided in Attachment 1, outlines Duke Energy’s
plan to incorporate the program into the licensee-controlled procedure PLP-106, “Technical
Specification Equipment List Program and Core Operating Limits Report.” Attachment 1 also
includes a description of changes incorporated in Revision 2 of Holtec International Report No.
HI-2177590, “Licensing Report for Use of DREAM Neutron Absorber Inserts in the Spent Fuel
Pools ‘A’ and ‘B’ at Shearon Harris NPP.” Attachment 2 of this correspondence is the affidavit
supporting the request for withholding the proprietary information in Attachment 3 from public
disclosure. Attachments 3 and 4 provide the revised proprietary and nonproprietary versions of
the Holtec International report. Revision 1 of the report was previously provided as Attachments
4 and 5 of the original submittal, dated June 28, 2017.

The content of this supplemental correspondence does not change the No Significant Hazards
Consideration provided in the original submittal.
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No regulatory commitments are contained in this letter.

In accordance with 10 CFR 50.91(b), HNP is providing the state of North Carolina with a copy of
this supplemental correspondence.

Should you have any questions regarding this submittal, please contact Jeffrey Robertson, HNP
Regulatory Affairs Manager, at (919) 362-3137.

| declare under penalty of perjury that the foregoing is true and correct.
Executed on April 13, 2018.

Sincerely,

& D (Fa e g

Tanya M. Hamilton

Attachments:

1. Supplement to License Amendment Request Regarding Spent Fuel Storage Pool Criticality
Analyses

2. Affidavit for Withholding of Proprietary Information

3. Holtec International Report No. HI-2177590, “Licensing Report for Use of DREAM Neutron
Absorber Inserts in the Spent Fuel Pools ‘A’ and ‘B’ at Shearon Harris NPP,” Revision 2
(Proprietary)

4. Holtec International Report No. HI-2177590, “Licensing Report for Use of DREAM Neutron
Absorber Inserts in the Spent Fuel Pools ‘A’ and ‘B’ at Shearon Harris NPP,” Revision 2
(Nonproprietary)

cc. J. Zeiler, NRC Sr. Resident Inspector, HNP
W. L. Cox, lll, Section Chief N.C. DHSR
M. Barillas, NRC Project Manager, HNP
C. Haney, NRC Regional Administrator, Region I
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Shearon Harris Nuclear Power Plant, Unit No. 1
Docket No. 50-400 / Renewed License No. NPF/63

Supplement to License Amendment Request Regarding
Spent Fuel Storage Pool Criticality Analyses

By letter dated June 28, 2017 (Agencywide Document Access and Management System
(ADAMS) Accession No. ML17193B165), as supplemented by letters dated July 20, 2017,
January 18 and February 16, 2018 (ADAMS Accession Nos. ML17201A035, ML18018B974,
and ML18047A730, respectively), Duke Energy Progress, LLC (Duke Energy), submitted a
License Amendment Request (LAR) proposing changes to the Technical Specifications (TS) for
the Shearon Harris Nuclear Power Plant, Unit 1 (HNP). The proposed amendment would modify
the TS for fuel storage criticality to account for the use of Metamic neutron absorbing spent fuel
pool rack inserts and soluble boron for the purpose of criticality control in the Boiling Water
Reactor (BWR) storage racks that currently credit Boraflex.

On March 20, 2018, a public meeting between the Nuclear Regulatory Commission (NRC) and
Duke Energy was held to discuss the means in which Duke Energy proposes to integrate the
Metamic rack insert coupon testing program into the HNP licensing basis. This supplement
outlines Duke Energy’s plan to incorporate the program into the licensee-controlled procedure
PLP-106, “Technical Specification Equipment List Program and Core Operating Limits Report.”

Plant Procedure PLP-106 is incorporated by reference into the HNP Final Safety Analysis
Report (FSAR) per FSAR Section 1.6, Table 1.6-4, “Procedures, Programs, or Manuals
Incorporated by Reference.” As such, PLP-106 is a part of the HNP Current Licensing Basis,
therefore subject to the update and reporting requirements of 10 CFR 50.71(e) and change
controls of 10 CFR 50.59, “Changes, tests and experiments.”

Per 10 CFR 50.59(a)(1), a change is a modification or addition to, or removal from, the facility or
procedures that affects a design function, method of performing or controlling the function, or an
evaluation that demonstrates that intended functions will be accomplished. Furthermore, per 10
CFR 50.59(a)(3), a facility is defined as the structures, systems, and components (SSC) that are
described in the FSAR, the design and performance requirements for such SSCs described in
the FSAR, and the evaluations or methods of evaluations included in the FSAR for such SSCs
which demonstrate that their intended function(s) will be accomplished.

Upon issuance of the license amendment for the proposed change, FSAR Section 9.1.2.1.1,
“‘BWR Racks,” will be updated to reflect the crediting of the Metamic rack inserts in the
Westinghouse BWR Boraflex racks in Spent Fuel Pools (SFPs) A and B to maintain an
acceptable neutron multiplication factor in accordance with the criticality accident requirements
of 10 CFR 50.68, “Criticality accident requirements.” The Metamic rack insert coupon monitoring
program that will be included in PLP-106 will verify that the inserts continue to provide the
criticality control relied upon in the criticality analysis. The purpose of the program is to
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characterize certain properties of Metamic in order to provide the data needed to evaluate the
ability of Metamic to perform its intended function. The monitoring program will be capable of
identifying whether changes to the Metamic are occurring, and if those changes are occurring,
that the anticipated characteristics of change can be verified. The program, as outlined in
Section 3.6 of Attachment 1 of the original submittal, will demonstrate that the intended function
of the rack inserts will be accomplished. A license amendment pursuant to 10 CFR 50.90 would
be required prior to implementing a proposed change that would result in a departure from the
intent of this program.

In addition, Attachments 3 and 4 of this correspondence contain the proprietary and
nonproprietary copies of Revision 2 of Holtec International Report No. HI-2177590, “Licensing
Report for Use of DREAM Neutron Absorber Inserts in the Spent Fuel Pools ‘A’ and ‘B’ at
Shearon Harris NPP.” Revision 1 of this report, provided as Attachments 4 and 5 of the original
submittal, is superseded by Revision 2 as provided in this correspondence. The report was
revised to update Chapter 2, “Proposed Modification, Principal Design Criteria & References,”
with the latest figure of the insert (Figure 2.1), which was slightly modified to increase the gap
between the steel plates (in the top portion of the insert) and to modify the lead-ins on the steel
plates. A chamfer was also introduced on a small portion of Metamic at the bottom of the insert
(non-active fuel region). All changes described above were made to improve installation and
avoid interference issues. These changes did not impact the results of the analyses provided in
the prior revision and do not impact the technical or regulatory evaluations provided in the
original submittal.

Chapter 3, “Material Considerations,” was revised to reflect the inclusion of information
previously redacted that has since been determined to be nonproprietary. Chapter 6 of the
report, “Structural/Seismic Considerations,” was revised to update the revision number of the
insert calculations package (Reference 6.7.4). These changes are editorial in nature, with no
impact to the technical or regulatory evaluations provided in the original submittal.
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INTERNATIONAL Fax (856) 797-0909

Holtec International Document 1D 2635003--AFFIDAVIT-03

AFFIDAVIT PURSUANT TO 10 CFR 2.390

I, Debabrata (Debu) Mitra Majumdar, being duly sworn, depose and state as follows:

(1)

)

©)

I have reviewed the information described in paragraph (2) which is sought to
be withheld, and am authorized to apply for its withholding,

The information sought to be withheld is information in the following report.

a. HI-2177590, “Licensing Report for Use of DREAM Neutron Absorber
Inserts in the Spent Fuel Pools “A” and “B” at Shearon Harris Nuclear
Power Plant”, Revision 2”

This report contains Holtec Proprietary Information.

In making this application for withholding of proprietary information of which it
is the owner, Holtec International relies upon the exemption from disclosure set
forth in the Freedom of Information Act ("FOIA"), 5 USC Sec. 552(b)(4) and
the Trade Secrets Act, 18 USC Sec. 1905, and NRC regulations 10CFR Part
9.17(a)(4), 2.390(a)(4), and 2.390(b)(1) for "trade secrets and commercial or
financial information obtained from a person and privileged or confidential”
(Exemption 4). The material for which exemption from disclosure is here sought
is all "confidential commercial information", and some portions also qualify
under the narrower definition of "trade secret", within the meanings assigned to
those terms for purposes of FOIA Exemption 4 in, respectively, Critical Mass
Energy Project v. Nuclear Regulatory Commission, 975F2d871 (DC Cir. 1992),
and Public Citizen Health Research Group v. FDA, 704F2d1280 (DC Cir.
1983).
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AFFIDAVIT PURSUANT TO 10 CFR 2.390

(4)

©)

Some examples of categories of information which fit into the definition of
proprietary information are:

a.  Information that discloses a process, method, or apparatus, including
supporting data and analyses, where prevention of its use by Holtec's
competitors without license from Holtec International constitutes a
competitive economic advantage over other companies;

b.  Information which, if used 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 of a
similar product.

C. Information which reveals cost or price information, production,
capacities, budget levels, or commercial strategies of Holtec International,
its customers, or its suppliers;

d. Information which reveals aspects of past, present, or future Holtec
International customer-funded development plans and programs of
potential commercial value to Holtec International;

e. Information which discloses patentable subject matter for which it may be
desirable to obtain patent protection.

The information sought to be withheld is considered to be proprietary for the
reasons set forth in paragraph 4.b, above.

The information sought to be withheld is being submitted to the NRC in
confidence. The information (including that compiled from many sources) is of
a sort customarily held in confidence by Holtec International, and is in fact so
held. The information sought to be withheld has, to the best of my knowledge
and belief, consistently been held in confidence by Holtec International. No
public disclosure has been made, and it is not available in public sources. All
disclosures to third parties, including any required transmittals to the NRC, have
been made, or must be made, pursuant to regulatory provisions or proprietary
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(6)

()

®)

agreements which provide for maintenance of the information in confidence. Its
initial designation as proprietary information, and the subsequent steps taken to
prevent its unauthorized disclosure, are as set forth in paragraphs (6) and (7)
following,

Initial approval of proprietary treatment of a document is made by the manager
of the originating component, the person most likely to be acquainted with the
value and sensitivity of the information in relation to industry knowledge.
Access to such documents within Holtec International is limited on a "need to
know" basis.

The procedure for approval of external release of such a document typically
requires review by the staff manager, project manager, principal scientist or
other equivalent authority, by the manager of the cognizant marketing function
(or his designee), and by the Legal Operation, for technical content, competitive
effect, and determination of the accuracy of the proprietary designation.
Disclosures outside Holtec International are limited to regulatory bodies,
customers, and potential customers, and their agents, suppliers, and licensees,
and others with a legitimate need for the information, and then only in
accordance with appropriate regulatory provisions or proprietary agreements.

The information classified as proprietary was developed and compiled by Holtec
International at a significant cost to Holtec International. This information is
classified as proprietary because it contains detailed descriptions of analytical
approaches and methodologies not available elsewhere. This information would
provide other parties, including competitors, with information from Holtec
International's technical database and the results of evaluations performed by
Holtec International. A substantial effort has been expended by Holtec
International to develop this information. Release of this information would
improve a competitor's position because it would enable Holtec’s competitor to
copy our technology and offer it for sale in competition with our company,
causing us financial injury.
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)

Public disclosure of the information sought to be withheld is likely to cause
substantial harm to Holtec International's competitive position and foreclose or
reduce the availability of profit-making opportunities. The information is part of
Holtec International's comprehensive spent fuel storage technology base, and its
commercial value extends beyond the original development cost. The value of
the technology base goes beyond the extensive physical database and analytical
methodology, and includes development of the expertise to determine and apply
the appropriate evaluation process.

The research, development, engineering, and analytical costs comprise a
substantial investment of time and money by Holtec International.

The precise value of the expertise to devise an evaluation process and apply the
correct analytical methodology is difficult to quantify, but it clearly is
substantial.

Holtec International's competitive advantage will be lost if its competitors are
able to use the results of the Holtec International experience to normalize or
verify their own process or if they are able to claim an equivalent understanding
by demonstrating that they can arrive at the same or similar conclusions.

The value of this information to Holtec International would be lost if the
information were disclosed to the public. Making such information available to
competitors without their having been required to undertake a similar
expenditure of resources would unfairly provide competitors with a windfall,
and deprive Holtec International of the opportunity to exercise its competitive
advantage to seek an adequate return on its large investment in developing these
very valuable analytical tools.
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STATE OF NEW JERSEY )
COUNTY OF CAMDEN)
Mr. Debabrata (Debu) Mitra Majumdar, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein are true and
correct to the best of his knowledge, information, and belief,

Executed at Camden, New Jersey, this 10" day of April, 2018

/{W;&M -

Debabrata (Debu) Mitra Majumdar, Ph.D.
Corporate Director — Engineering Analysis
Holtec International

Subscribed and sworn before me this 10 dayof April , 2018.

Iarcn. QWb

T RRARIA C. MASSE
NOTARY PUBLIC OF NEW JBBSEY
Yy Commission Explres Apri 25, 2020
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SHADED AREAS CONTAIN HOLTEC PROPRIETARY INFORMATION

SUMMARY OF REVISIONS

Revision 0 — Original Issue

Revision 1 — Editorial/verbiage changes were made to Chapter 4. All changes are marked by
revision bars.

Revision 2 — This report is being revised to update the chapter 2 with the latest figure of the
insert. The insert design was slightly modified to increase the gap between the steel
plates (in the top portion of the insert) and to modify the lead-ins on the steel plates.
A chamfer was also introduced on a small portion of Metamic at the bottom of the
insert (non-active fuel region). All changes described above were made to improve
installation and to avoid interference issues. Chapter 6 was revised to update the
revision number of the insert calculation package (revised to update the ASTM spec
change from B209 to B221 for the support block and insert block attachment).
Chapter 3 was revised to remove certain shaded portions of the text which are
publicly available. All changes are marked by revision bars.
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1.0  INTRODUCTION

The Shearon Harris Nuclear Power Plant (HNP), owned and operated by Duke Energy Progress,
is located in the extreme southwest corner of Wake County, North Carolina, and the southeast
corner of Chatham County, North Carolina. The design of HNP incorporates the use of three
spent fuel pools and one new fuel pool, as well as a cask loading pool. All of these pools are
connected by a fuel transfer canal system. Spent fuel storage is provided by the New Fuel
Storage Pool (Pool A) and the three spent fuel pools commonly referred to as Pool B, C, and D.
The four pools are licensed to include 3404 PWR storage cells and 4628 BWR storage cells for a

total storage capacity of 8032 fuel assemblies.

There is one Westinghouse design for spent BWR fuel storage. The limiting design in Pools A
and B is such that the kefr for the racks will not exceed 0.95 with the spent fuel pool flooded with
unborated water. With this limit on assembly reactivity, all fuel assemblies located in Brunswick
Steam Electric Plant (BSEP or BNP) Unit 1 through reload 5 and all fuel assemblies located in
BSEP Unit 2 through reload 6 are conservatively bounded and may be stored at HNP. The BWR
design for all four pools do not require or contain flux traps, since subcriticality of all fuel is
ensured by considering storage of fuel with the highest reactivity. BWR storage locations do not

have a lead-in, since the fuel nozzle design facilitates insertion into the storage cell.

Since the installation of the BWR Boraflex spent fuel racks in Pools A and B, significant
industry experience has indicated that the Boraflex degrades at a higher rate than originally
anticipated. This degradation leads to a reduction of the ability of Boraflex to hold down
reactivity sufficiently to ensure safe storage of fuel. NRC Generic Letter (GL 96-04) was issued
in June 1996 informing power plants of concerns with the use of Boraflex material in spent fuel
racks. The result of the degradation was acknowledged in the HNP supplemental response to GL
96-04 on April 25, 2005 to the NRC. The response details the actions taken and the coupon
monitoring program and silica monitoring of the fuel pools. The Boraflex degradation
phenomenon does not impact other BWR spent fuel storage racks at HNP that use Boral for

reactivity suppression.

Holtec Report HI-2177590 1-1 Holtec Project 2635
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Due to the degradation of the neutron absorbing materials in these racks that is credited in the
HNP Technical Specifications, and the inability to relocate this fuel because of insufficient
storage capacity, Duke Energy Progress, Inc., is seeking to install Rack Inserts into three (3)
Westinghouse BWR Boraflex Racks in Spent Fuel Pool (SFP) A and five (5) in SFP B. Pools A
and B are located at the south end of the Fuel Handling Building and provide storage for new
PWR and spent PWR and BWR fuel assemblies using a combination of various rack modules

sizes.

The fuel rack enhancement program proposed by this application intends to rely on Metamic™
inserts, designed and supplied by Holtec International, for reactivity control. Crediting
Metamic™ as the neutron absorber provides a robust means of ensuring that the current
inventory of stored irradiated fuel can be accommodated without losing spent fuel storage
locations and while maintaining an acceptable neutron multiplication factor. The Boraflex panels

will remain in place providing additional (not credited) neutron absorption.

The Holtec inserts are known as DREAM™ inserts. DREAM™ is an acronym for Device for
Reactivity Mitigation. This is a fully developed product and Holtec has the capability to mass-
produce them efficiently. The use of similar inserts, supplied by Holtec to Florida Power and
Light, has been reviewed and approved by the USNRC [1.7]. The method for storage cell
criticality control enhancement proposed in this license amendment request is disclosed in

several U.S. Patents [1.1-1.5].

The proposed rack enhancement program does not require any physical modifications to the
existing storage rack arrays, other than insertion of the DREAM™ inserts into the storage cells.
This report documents the design and analyses performed to demonstrate that the DREAM™
inserts in the existing racks will meet all governing requirements of the applicable codes and
standards; in particular the “OT Position for Review and Acceptance of Spent Fuel Storage and

Handling Applications" [1.6]. The aspects of the proposed rack enhancement program that are to
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be implemented via this request to amend the station’s operating license are described in the

following paragraphs, and in the balance of this report.

Sections 2 and 3 of this report provide a brief abstract of the design and material information for
the existing racks and a detailed description of the new DREAM™ inserts. Section 4 provides a
summary of the methods and results of criticality evaluations performed for the existing racks
with the DREAM™ inserts. Section 5 and 6 provide summary of the methodology and

acceptance criteria used for the thermal and structural qualifications.

All computer programs utilized to perform the analyses documented in this report are
benchmarked and verified. Holtec International has utilized these programs in numerous license

applications over the past decade.

The analyses presented herein demonstrate that when the existing fuel storage racks at HNP
Pools A and B are equipped with DREAM™ inserts, the resulting modules possess wide margins

of safety with respect to all the nuclear subcriticality considerations specified in the OT Position

Paper [1.6].

1.1 References

[1.1] Metamic™ U.S. Patent # 5,965,829 entitled "Radiation Absorbing Refractory
Composition and Method of Manufacture" Dr. Kevin Anderson, Thomas G. Haynes III,
& Edward Oschmann, issued Oct. 12, 1999

[1.2] Metamic™ U.S. Patent # 6,042,779 entitled "Extrusion Fabrication Process for
Discontinuous Carbide Particulate Metal and Super Hypereutectic Al/Si Alloys" Thomas
G. Haynes III and Edward Oschmann, issued March 28, 2000.

[1.3] Metamic™ U.S. Patent # 6,332,906 entitled "Aluminum - Silicon Alloy Formed by
Powder" Thomas G. Haynes III and Dr. Kevin Anderson, issued Dec. 25, 2001.

[1.4] Metamic™ U.S. Patent Application 09/433773 entitled "High Surface Area Metal Matrix
Composite Radiation Absorbing Product" Thomas G. Haynes III and Goldie Oliver, filed
May 1, 2002.
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[1.5] U.S. Patent # 8,681,924B2 entitled “Singe-Plate Neutron Absorbing Apparatus and
Method of Manufacturing the Same”, Evan Rosenbaum, Thomas G. Haynes and Krishna
P. Singh, March 25, 2014.

[1.6] USNRC, "OT Position for Review and Acceptance of Spent Fuel Storage and Handling
Applications, April 14, 1978, and Addendum dated January 18, 1979.

[1.7] Turkey Point Plant, Units 3 and 4 — Issuance of Amendments Regarding Spend Fuel Pool
Boraflex Remedy,” USNRC Letter from B. Mozafari to J.A. Stall, dated 17 July 2007.
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2.0  PROPOSED MODIFICATION, PRINCIPAL DESIGN CRITERIA & REFERENCES

2.1 Introduction

As noted in Section 1, Duke Energy Progress, Inc. is seeking to install Rack Inserts into three (3)
BWR Westinghouse Boraflex Racks in Spent Fuel Pool (SFP) A and five (5) in SFP B. Pools A
and B are located at the south end of the Fuel Handling Building and provide storage for new
PWR and spent PWR and BWR fuel assemblies using a combination of various rack modules.
Each rack is a freestanding module, made primarily of austenitic stainless steel, and containing an
array of interconnected storage cells. Nominal data for the Westinghouse BWR rack modules is

presented in Table 2.1.

The rack enhancement proposed by this license amendment seeks to equip certain storage cells
with Holtec DREAM inserts made of the neutron absorber Metamic™. This rack enhancement is
designed to compensate for the ongoing loss in neutron attenuation capability of the originally

installed Boraflex material. Details of the DREAM™ insert design are provided in Section 2.5.

22 Summary of Principal Design Criteria

The key design criteria for spent fuel storage racks are set forth in the USNRC memorandum
entitled "OT Position for Review and Acceptance of Spent Fuel Storage and Handling
Applications" [2.7]. The "OT Position Paper" remains applicable for re-evaluation of the existing
racks to consider the addition of the DREAM™ inserts. The individual sections of this report

address the specific design bases derived from the above-mentioned "OT Position Paper".

The design bases for the racks with DREAM™ inserts are summarized in the following;:

a. Rack Module Configuration: The rack modules remain freestanding during a seismic event.
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b. Kinematic Stability: Each freestanding module must be kinematically stable (resist tipping or

overturning) under the plant’s design basis seismic events.

c. Structural Compliance: All primary stresses in the rack modules must satisfy the limits in
Section III Subsection NF of the ASME B&PV Code.

The DREAM™ inserts to be installed in the rack modules are non-structural components.
Nevertheless, to ensure that they will continue to perform their intended function under all

service conditions, the following requirement is imposed:

The allowable load for buckling is limited to 2/3 of the critical buckling load for conservatism
and to ensure embedded margin in the design.

The above structural integrity requirement on the DREAM inserts is derived from Holtec
International’s fuel rack design practice; it is not a prescribed requirement in the NRC or Code
documents applicable to this project. Additionally, it is noted that this acceptance criterion is
conservative in some respects, since failure of certain insert welds does not necessarily

compromise the design function of the insert.

d. Criticality Compliance:

The objective of the criticality analysis is to ensure that the effective neutron multiplication

factor (ken) is less than or equal to 0.95 with the pool flooded with borated water, and that it
is less than 1.0 under the assumed accident of the loss of soluble boron in the pool water, i.e.
assuming unborated water in the spent fuel pool, all for 95% probability at a 95% confidence

level.

e. Thermal Compliance; The objective of the thermal analysis is to demonstrate that the
Westinghouse-supplied BWR spent fuel storage racks (SFSRs) in Shearon Harris spent fuel
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pools (SFPs) A & B will continue to meet the thermal-hydraulic requirements for safe storage

of spent fuel following installation of Holtec-supplied DREAM inserts.

The foregoing design bases are further articulated in Sections 4, 5 and 6 of this licensing report.

23 Applicable Codes and Standards

The following codes, standards and practices are used as applicable for the design, construction,
and assembly of DREAM™ inserts. Because DREAM™ inserts do not perform a structural
function, only the criticality safety related codes and standards cited hereunder are germane to the
evaluations and analyses presented in this report. Additional specific references related to detailed

analyses are also provided, as appropriate.

[2.1] ASTM C750 - Standard Specification for Nuclear-Grade Boron Carbide Powder.

[2.2] ASTM (€992 - Standard Specification for Boron-Based Neutron Absorbing Material
Systems for Use in Nuclear Spent Fuel Storage Racks.

[2.3] ANSI N45.2.1 - Cleaning of Fluid Systems and Associated Components during
Construction Phase of Nuclear Power Plants - 1973 (R.G. 1.37).

[2.4] ANSI N45.2.2 - Packaging, Shipping, Receiving, Storage and Handling of Items for
Nuclear Power Plants - 1972 (R.G. 1.38).

[2.5] ASME NQA-1 - Quality Assurance Program Requirements for Nuclear Facilities.

[2.6] ASME NQA-2 - Quality Assurance Requirements for Nuclear Power Plants.

[2.7] "OT Position for Review and Acceptance of Spent Fuel Storage and Handling
Applications," dated April 14, 1978, and the modifications to this document of January 18,

1979,

[2.81 ANSI/ANS 8.1 - Nuclear Criticality Safety in Operations with Fissionable Materials
Outside Reactors.

[2.9] ANSI/ANS 8.17 - Criticality Safety Criteria for the Handling, Storage, and Transportation
of LWR Fuel Outside Reactors.
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[2.10] 10CFR21 - Reporting of Defects and Non-compliance.

[2.11] 10CFR50 Appendix B - Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants.

[2.12] 10CFR50.68 “Criticality Accident Requirements”.

24 Quality Assurance Program

The governing quality assurance requirements for design and fabrication of the spent fuel storage
equipment are stated in 10CFR50 Appendix B. Holtec’s Nuclear Quality Assurance program
complies with this regulation and is designed to provide a system for the design, analysis and
licensing of customized components, such as the DREAM™ inserts, in accordance with the

applicable codes, specifications, and regulatory requirements.

In recognition of the central role of the neutron absorber in maintaining subcriticality, Holtec
International utilizes appropriately rigorous technical and quality assurance criteria and
acceptance protocols to ensure satisfactory neutron absorber performance over the service life of

the inserts.

Holtec International's Q.A. program ensures that the neutron absorber material will be
manufactured under the control and surveillance of a Quality Assurance/Quality Control Program
that conforms to the requirements of 10CFR50 Appendix B, "Quality Assurance Criteria for
Nuclear Power Plants". Consistent with its role in reactivity control, all neutron absorbing material
in the Holtec products is categorized as Safety Related (SR). SR manufactured items, as required
by Holtec’s NRC-approved Quality Assurance program, must be produced to essentially preclude
the potential of an error in the procurement of constituent materials and the manufacturing
processes. Accordingly, material and manufacturing control processes must be established to
eliminate the incidence of errors, and inspection steps are implemented to serve as an independent
set of barriers to ensure that all critical characteristics defined for the material by Holtec’s design

team are met in the manufactured product.
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All major steps in the manufacture of Metamic™ are governed by formalized procedures. Raw
materials (Al-6061 and BsC) used to make Metamic are obtained from qualified suppliers and
overcheck analyses are performed to confirm the claims of the materials vendors. Separate mass
spectroscopic determination of the fraction of the boron-10 nuclide in the boron is performed for
each lot of B4C. Each batch mixture of B4,C and Al-6061 is chemically analyzed to assure a
composition that conforms to the design specification for the weight percentage of B.C.
Permanent records of these analyses with unique identification numbers are maintained in the
Holtec QA files. Each completed Metamic™ panel has a unique identification number that permits
traceability to the material lot numbers of the constituent powders. Once the powders are
thoroughly mixed, there is no known mechanism that might cause re-segregation of the powders.
After the isostatic pressing and sintering, the ingots are extruded and cleaned by glass-beading. At
this point, visual inspection confirms the removal of foreign particles from the surface of the
extrusion piece. The extrusion piece is then rolled to a specified thickness and dimensions are
confirmed with a precision jig. Random samples from the rolled panels are measured by neutron
attenuation to confirm the proper B'® areal density and to qualify the homogeneity achieved in the
fabrication process. As a qualified process, further neutron attenuation testing of the finished

product is not required.

The Quality Assurance system enforced on the manufacturer's shop floor shall provide for all
controls necessary to fulfill all quality assurance requirements. The final inspection and acceptance
criteria of the manufactured DREAM™ inserts focus on the insert’s dimensions, bow, twist,

profile, cleanliness, and identifying markings.

2.5 DREAM™ Insert Mechanical Design

The design objective for DREAM™ inserts is to provide a neutron absorber having material
composition and dimensions suitable for co-residence with fuel in a storage cell, and that can be
easily inserted and relocated within the storage racks. Further, neutron absorption properties of

the insert must be sufficient to eliminate reliance on the existing Boraflex. A major goal of the
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program to eliminate reliance on Boraflex is to allow the use of every storage cell within the

Westinghouse BWR Racks.

DREAM™ inserts are designed for insertion in any Westinghouse BWR Rack storage cell
subsequent to placing a fuel assembly in that cell. Each insert consists of a Metamic™ panel
attached to an aluminum upper “block” used to provide a robust attachment for handling
purposes. Table 2.2 provides some basic data on the DREAM™ insert design, which is shown in

Figure 2.1,

An installed DREAM insert blankets two of the four walls of the host storage cell. The insert’s
upper aluminum block is equipped with interfaces for lifting and handling by an appropriate
custom-designed tool. Different tools are used to manipulate fuel assemblies and DREAMm™
inserts. The position of the aluminum block at the top of the fuel assembly will be visually evident

and it provides confirmation of the orientation of the DREAM™ insert within each cell.

The design of the insert ensures that, when seated, the active fuel region is shadowed by
Metamic™. The dimensional differences between a fuel assembly (5.787 inches square) and the
inside dimension of a storage rack cell (nominally 6.05 inches square) provide a sufficient gap
(0.263 inches) for the DREAM™ insert to be inserted. The bottom edge of the Metamic™ panel
on each insert is skew cut and beveled to ensure that the insert will readily slide into this gap and

not snag on any fuel assembly components.
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Table 2.1
MODULE DATA FOR EXISTING WESTINGHOUSE BWR RACKS'
Storage cell inside nominal dimension 6.05 in
Cell wall thickness 0.075 in
Cell pitch 6.251in
Storage cell height 169 in
Poison material Boraflex

1 All dimensions are nominal values.
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Table 2.2
DREAM™ INSERT PHYSICAL PARAMETERS

Maximum Width of DREAM™ Ingert
Minimum Length of DREAM™ Insert

Metamic™ Panel Minimum B4C Loading

L
|
Nominal Thickness of Metamic™ Panel -
L]
|

Approximate Weight of DREAM™ Insert
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Figure 2.1: DREAM™ INSERT
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3.0 MATERIAL CONSIDERATIONS

3.1  Introduction

A primary consideration in design of the DREAM™ insert proposed in this amendment request is
that materials introduced into the pool water be of proven durability and compatible with the fuel
pool environment. This section summarizes the considerations that provide assurance that the
DREAM™ ingerts installed in HNP Pool A and B Westinghouse BWR Racks will perform their
intended function for the design life of the fuel racks.

3.2  Materials Used in the DREAM™ Insert

The Metamic™ neutron absorber material is the principal material for manufacturing the insert.
Metamic™ itself is comprised of aluminum alloy 6061 and boron carbide (B4C). All other
components of the insert are manufactured from aluminum alloys, which are chemically

compatible with Metamic.

33 Neutron Absorbing Material

The Metamic™ neutron absorber material is manufactured by the Orrvilon division of Holtec
International in Ohio. As discussed below, Metamic™ has been subjected to rigorous tests by
various organizations, including Holtec International, and has been approved by the USNRC for

use in wet storage (i.e., fuel pool) applications.

Metamic™ was developed in the mid-1990s by the Reynolds Metals Company [1.1-1.3], with the
technical support of EPRI [3.1, 3.2, 3.4], for spent fuel reactivity control in dry and wet storage
applications. Development efforts had the explicit objective of eliminating the performance
frailties of aluminum cermet type of absorbers then reported in the industry. Metallurgically,
Metamic™ is a metal matrix composite (MMC) consisting of a matrix of 6061 aluminum alloy
(325 mesh or better) reinforced with Type 1 ASTM C-750 boron carbide. The high performance

and reliability of Metamic™ derives from the small B4C particle size and the uniformity of its

distribution. |
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Because Metamic™ is a homogenous, fully dense material there is no capillary path through which
spent fuel pool water can penetrate the panels and chemically react with the internal Al-B,C
matrix to generate hydrogen. Thus, the potential for swelling and or blistering is eliminated and
any degradation of Metamic can only occur at the surface of the panel. Since boron carbide is
completely inert chemically, it is not subject to any leaching process. Any surface loss of B4,C

would be far too small to be detectable or to be of significance.

To determine its physical stability and performance characteristics, Metamic™ was subjected to an
extensive array of tests sponsored by the Electric Power Research Institute (EPRI). These tests
evaluated the functional performance of the material at elevated temperatures (up to 900°F) and
radiation levels (1E+11 rads gamma). The results of these tests are documented in an EPRI report
[3.1] and indicate that Metamic™ maintains its physical and neutron absorption properties with
little variation in these properties from the unirradiated state. The main conclusions provided in
this EPRI report, which endorsed the use of Metamic™ for dry and wet storage applications on a

generic basis, are summarized below:

¢ The metal matrix configuration produced by the powder metallurgy process ensures that
its (i.e., Metamic™) density is essentially equal to the theoretical density.
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e The physical and neutronic properties of Metamic™ are essentially unaltered by exposure
to elevated temperatures (750° F - 900° F).

e Accelerated corrosion test conditions do not cause any detectable change in the neutron
attenuation characteristics.

Additional technical information on Metamic™ available in the literature includes measurements
of boron carbide particle distribution in Metamic™ panels [3.2], which showed extremely small
particle-to-particle distance and near-perfect homogeneity, a report by California Consolidated
Technology [3.3] characterizing Metamic™ with high B4C concentrations and test data published
by the Northeast Technology Corporation [3.4]. The USNRC has previously approved Metamic™
for use in both wet storage and dry storage applications. The use of Metamic in a similar insert
design, supplied by Holtec to Florida Power and Light, has been reviewed and approved by the
USNRC [1.7].

Metamic™ has also been subjected to performance assessment tests by Holtec International since
2001 [3.5, 3.6]. This multi-year experimental study simulated the limiting environmental
conditions experienced during wet and dry storage. No anomalous material behavior was
observed in any of the tests. These Holtec tests essentially confirmed earlier EPRI work and the
other industry reports cited with regard to Metamic’s suitability as a neutron absorber in fuel
storage applications. These tests also confirmed the effectiveness of a glass beading technique for
removal of impurities (surface contamination) after the extrusion process and Metamic’s™ ability

to resist degradation over time (as demonstrated by accelerated corrosion testing).
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3.4  Compatibility with Environment

Typically, DREAM™ inserts installed at HNP pools will experience an environment of heated
demineralized water. Usual bulk water temperatures will be between 80°F and 150°F. Because
both constituents of Metamic™ (the Al 6061 alloy and boron carbide) are known to maintain
physical and chemical stability, and Metamic™ has no internal porosity (i.e., panels are fabricated
at essentially 100% of the theoretical density) there is no known mechanism for Metamic’s
degradation in the HNP spent fuel pools. Further, over many years, it has been shown that
galvanic corrosion of aluminum and aluminum alloys in contact with other metals (i.e., zircaloy or

stainless steel) does not occur in water [3.1, 3.2, 3.4].

3.5 Potential for Abrasion
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4, CRITICALITY SAFETY ANALYSIS
4.1 Introduction and Summary

This report documents the spent fuel pool (SFP) criticality calculations performed for Duke Energy
for the Harris site Pool A and B. The Harris SFP is designed for storage of Pressurized Water
Reactor (PWR) fuel, but also contains storage racks designed for Boiling Water Reactors (BWR)
fuel. The Harris SFP therefore also contains permanently discharged fuel previously shipped from
the Brunswick Unit 1 and 2 BWR’s. The purpose of this analysis is to qualify the BWR
BORAFLEX™ storage racks designed by Westinghouse in both Pool A and B using Holtec
Metamic inserts.

Criticality control in the BWR BORAFLEX™ storage racks DOES rely on the following:
e Administrative Restrictions:

o Restriction 1

The BWR fuel designs allowed in the Harris Pool A and Pool B BWRBORAFLEX™
storage racks are limited to the GE3, GE4, GES, GE6 and GE7 fuel designs.

o Restriction 2
The orientation of the Metamic inserts in Harris Pool A and Pool B BWR
BORAFLEX™ storage racks are limited to the orientation shown in Figure 4.1.1 and
Figure 4.1.2.
o KRestriction 3
No fuel shall be stored in the storage cell at the northeast corner of the BWR
BORAFLEX™ storage racks nearest the interface with the PWR BORAFLEX™
storage racks on the north and east side in Pool A.
e Soluble boron for normal and accident conditions in accordance with 10CFR50.68(b)(4).
e Holtec Metamic inserts.
Criticality control in the BWR BORAFLEX™ storage racks DOES NOT rely on:
e Residual amount of BORAFLEX™.

e Burnup or residual Gadolinium (Gd).
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4.1.1 Special Considerations

The criticality analysis presented in this report is unique in several ways from other BWR SFP
criticality analyses. Additionally, the Metamic inserts used for criticality control have not been
used for BWR fuel previously. Thus, the following special considerations exist:

e Two SFP’s are being considered, Pool A and Pool B.

e SFP A has two rack designs, one for PWR fue! and one for BWR fuel.

e SFP B has three rack designs, one for PWR fuel and two for BWR fuel.

e The PWR racks in both Pool A and Pool B are of the flux trap design and were originally
Boraflex racks, however, no credit is taken for the Boraflex in the PWR racks.

e The BWR racks in Pool B are both Region 2 style high density racks. One type is the Boraflex
design (the same design as Pool A and thus intended to be controlled with Metamic inserts and
therefore are bounded by the calculations in this analysis) and the other type is the Holtec Boral
design. The Holtec Boral racks were designed to be dimensionally equivalent to the Boraflex
design with the exception of using Boral instead of Boraflex. Thus, the Boral racks have a
much lower reactivity than the Boraflex racks (the case for both the original Boraflex credit
and now with credit for Metamic inserts).

¢ Since the SFP’s contain PWR fuel (Harris is a PWR site), soluble boron credit is taken and
established by the PWR analysis of record [4.11].

e The BWR fuel is from another site and was transferred to Harris and therefore the population
of fuel is old and static. Additionally, BWR fuel movement is unlikely and not a normal part
of plant operations.

e Most BWR fuel is channeled, though some BWR fuel has been de-channeled.

e All BWR fuel has significant burnup and extended cooling time.

e The Holtec Metamic insert design, while new for use with BWR fuel, is not an entirely new
design.

e The Metamic insert rests in the storage rack and is not mechanically fixed to the rack cell.

s The BWR fuel does not need to be removed prior to Metamic insert installation and the
Metamic inserts must be removed prior to BWR fuel movement.

e This analysis is specific only to the BWR Boraflex racks with Boraflex credit removal and
Metamic insert credit established.

e Three Administrative Restrictions are put in place via this criticality analysis to control various
SFP operation parameters.

The special considerations listed above, as well as the various design parameters of the SFP and
various storage racks, result in several unique approaches with respect to the criticality analysis.

Unique approaches for normal conditions:

e A missing insert is required for the design basis model because the Metamic inserts must be
removed prior to BWR fuel movement.

e The normal condition soluble boron requirement, if needed, is already established by the PWR
fuel analysis. Thus, any normal condition soluble boron calculations are performed with the
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limit amount. No interpolation is required as long as the limitrequirement demonstrates
regulatory compliance.

* The Metamic insert orientation requirement was selected to ensure additional safety margin will
exist. This margin is not credited in the analysis but the analysis considers that the Metamic insert panel
was NOT always positioned between the BWR Boraflex racks and the PWR racks. Thus, the
analysis already considers the bounding Metamic insert orientation for the interface of the
BWR Boraflex racks and the PWR racks while the as-installed configuration will always be
bounded by the analysis condition.

* Rack to rack interfaces are evaluated in a conservative manner by considering minimum rack
to rack gaps over both Pool A and Pool B. Thus, whichever rack to rack gaps from both pools
are bounding (smallest gap) and are applied to the interface calculations so that both poolsare
bounded by the interface evaluations. .

¢ The interface evaluation is only applicable to the BWR Boraflex racks with Metamic inserts.
The other rack designs are not qualified by this analysis.

* The analysis considers only fresh BWR fuel. An Administrative Restriction is applied via this
analysis to ensure that the fuel in Pool A and Pool B is bounded by the analysis. No fuel
movement is required to meet this Administrative Restriction. The purpose of the
Administrative Restriction is therefore to ensure consistency with an already established
requirement and to ensure that no changes are necessary for the soluble boron requirements
established by another analysis.

Unique approaches for accident conditions:

» The Metamic inserts have a specific orientation controlled by an Administrative Restriction.
The purpose of the orientation requirement is to maintain the Metamic inserts in a conservative
configuration (the analysis considers the worst case) that is always bounded by this analysis. As
aresult ofthe orientation requirement a new accident condition is created if the Metamic inserts
are not in the controlled orientation. While this is unlikely since the orientation of the insert
will be administratively controlled through various plant operating controls, and the Metamic
insert orientation is easily observable from above, the possibility remains that the Metamic
insert, or more than one Metamic insert, could be orientated incorrectly. Thus, a new accident
condition must be considered for multiple mis-oriented Metamic inserts. This accident is only
important relative to the situation where an insert is already removed for the purpose of fuel
movement. Thus, in that case, if the inserts around that location are mis-oriented, then that
configuration would be an accident configuration.

¢ The Metamic insert orientation requirement was also selected for conservatism with respect to
the mislocated fuel assembly accidents. The orientation thus ensures that NO Metamic insert
panel is between the mislocated fiel assembly and the BWR fuel.

¢ For the mislocated fuel assembly accident, the PWR 17x17 fuel design is used. The PWR fuel
is used because of the following conservatisms:

o The BWR fuel population is static and does not move.

o The BWR fuel is all spent and has a low reactivity.

o This PWR fuel may be fresh and thus have a high reactivity.

o The PWR fuel considered in the mislocated fuel assembly accident is treated as 5.0
wt% U-235, fresh and with no absorbers. Thus, while this is not possible since fresh
17x17 PWR fuel with a maximum enrichment will always have burnable absorbers, the
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mislocated accident calculations are very conservative.

o There are locations where the BWR fuel, if considered in place of the PWR fuel, could
fit in locations where PWR fuel cannot fit. However, the accident cases considered
bound all those locations. In one such case, the PWR fuel is made to fit where it
normally could not by making small adjustments to the rack to rack gaps.

* In general, the accident calculations considered are performed using Pool A configurations.
The Pool A configurations bound the Pool B configurations for the following reasons:

0 The rack to rack gaps bound both pools.

o The BWR Boral racks, which are only in Pool B, are a much lower reactivity rack and
thus they do not impact the reactivity of the BWR Boraflex racks.

o The BWR Boral racks in Pool B might reduce the reactivity effect of the various
mislocated accidents and thus it is conservative to neglect them.

o The Metamic insert orientation is controlled such that the analysis considers the worst
case for the accident scenarios. Thus, the analysis calculations bound both pools.

o Therefore, every accident considered is applicable to both Pool A and Pool B, or, covers
every possibility for Pool A and Pool B.

* The accident condition soluble boron requirement is already established by the PWR fuel
analysis. Thus, all accident condition calculations are performed with both pure water and the
soluble boron limiting requirement. No interpolation is required as long as the limit requirement
demonstrates regulatory compliance. Furthermore, in some cases accident scenarios may be
more reactive at 0 ppm but another variation may be more reactive at the soluble boron
requirement. Thus, the most reactive variation should be selected from the highest reactivity
with soluble boron.

¢ The analysis considers only fresh BWR fuel. An Administrative Restriction is applied via this
analysis to ensure that the fuel in Pool A and Pool B is bounded by the analysis. No fuel
movement is required to meet this Administrative Restriction. However, the accident analysis
therefore requires special consideration for the unrealistic possibility that the most reactive
BWR fuel design, the GE13, is accidently placed in Pool A or Pool B BWR Boraflex racks.
This accident scenario is technically a misload accident. The misload accident is performed in
a very conservative manner to demonstrate the significant level of conservatisms which exists
in the analysis. The GE13 fuel assembly is modeled as 5.0 wt% U-235 fresh while the GE13
actually is spent fuel that originally had a maximum enrichment of 4.2% U-235. The misload
calculations also consider the fresh GE13 in every location, and also include the missing insert
required for normal conditions. The results of those calculations show that even with that level
of conservatism the results could have been used for normal conditions but are not to avoid
potential changes to the TS requirements for soluble boron.

The specific details of the special considerations discussed above are provided in greater detail the
sections below,

4.2 Methodology
42.1 General Approach

In general, the analysis approach is to be as conservative as possible and whenever possible.
Additionally, the analysis is performed in a manner such that the results are below the regulatory
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limit with a 95% probability at a 95% confidence level. The calculations are performed using either
the worst case bounding approach or the statistical analysis approach with respect to the various
calculation parameters. The approach considered for each parameter is discussed below.

4.2.2 Computer Codes and Cross Section Libraries

4221 MCNP5-1.51

MCNP5-1.51[4.1]is used for the criticality analyses. MCNP5-1.51 is a three-dimensional Monte Carlo
code developed at the Los Alamos National Laboratory. MCNP was selected because it has a long
history of successful use in fuel storage criticality analyses and has all of the necessary features
for the analysis to be performed for Harris Pool A and B. MCNP5-1.51 calculations use continuous
energy cross-section data predominantly based on ENDF/B-VII [4.2]. The default ENDF/B-VII
cross sections are adjusted for temperature dependence using the appropriate continuous energy
cross-section data processed with NJOY 99.396 code using ENDF/B-VII library [4.3, 4.4].

The convergence of a Monte Carlo criticality problem is sensitive to the following parameters: (1)
number of histories per cycle, (2) the number of cycles skipped before averaging, (3) the total
number of cycles and (4) the initial source distribution. Al MCNP5-1.51 calculations are
performed with a minimum of 12,000 histories per cycle, a minimum of 400 skipped cycles before
averaging, and a minimum of 800 cycles that are accumulated. The initial source is specified the
fueled regions (assemblies) and confirmed to converge. It is a well-known fact [4.5] that ket
(eigenvalue), which is an integral quantity, converges much faster than the fission source spatial
distribution (eigenfunction). However, a convergence of the spatial source distribution is important
for estimating local quantities, such as pin power. To assist users in assessing the convergence of
the fission source spatial distribution, MCNP5 computes a quantity called the Shannon entropy of
the fission source distribution, Hsrc[4.1]. The Shannon entropy [4.5] is a well- known concept from
information theory that has been shown to be an effective diagnostic measure for characterizing
convergence and provides a single number for each cycle to help characterize convergence of the
fission source distribution. It has been found that the Shannon entropy converges to a single steady-
state value as the source distribution approaches stationarity. Therefore, the convergence of the
power iteration process is ensured using the Shannon entropy, as implemented in MCNP5 [4.1].
Since the eigenvalue (ko) converges faster than the fission source distribution, the convergence of
the kefris assured by the convergence of the source distribution. The Shannon entropy convergence
has been checked for each calculation.

4222 MCNP5-1.51 Validation

Benchmarking of MCNP5-1.51 for criticality calculations is documented in [4.6]. The benchmarking
is based on the guidance in [4.7], and includes calculations for a total of 562 critical experiments with
fresh UOz fuel, fresh MOX fuel, and fuel with simulated actinide composition of spent fuel (HTC
experiments [4.6]). The benchmarking area of applicability is presented in Table 4.2.1. The results
of the ben<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>