
Holtec Center, 555 Lincoln Drive West, Marlton, NJ 08053

Telephone (856) 797-0900H L T E C Fax (856) 797-0909
INTERNATIONAL

November 14, 2003

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

Subject: USNRC Docket No. 72-1014 (TAC L23564)
HI-STORM 100 Certificate of Compliance 1014
HI-STORM 100 License Amendment Request 1014-2, Revision 2, Supplement I

Reference: Holtec Meeting with NRC held on October 1, 2003

Dear Sir:

As discussed previously with the SFPO staff and management, this supplement to License
Amendment Request 1014-2, Revision 2 provides additional information required to complete the
NRC's review and development of the associated Safety Evaluation Report for HI-STORM CoC
Amendment 2. Attached to this letter are the following documents:

1. Responses to NRC questions pertaining to the HI-STORM thermal analysis FLUENT model
and commitments for in-situ validation testing (Holtec proprietary).

2. Holtec Report HI-2033054, Revision 2, which provides the detailed calculations supporting
the responses contained in Attachment 1 (Holtec proprietary).

3. Affidavit pursuant to 10 CFR 2.790, applicable to Attachments I and 2.

4. Instructions and replacement pages for LAR 1014-2, Revision 2. These replacement pages
include a proposed new CoC condition related to the in-situ thermal validation test and three
editorial corrections to the LAR as follows:

a. Condition 5 of the CoC is modified to replace the word "safety" with the word
"regulatory." This change is listed in the LAR Summary of Proposed Changes but
was not previously noted in the proposed CoC changes.

b. A transposition error in the allowed bumups and cooling times for stainless steel-clad
PWR fuel has been correct for the MPC-32 and MPC-32F in Section 2 of Appendix
B to the CoC. These values were previously approved in CoC Amendment 1 and
were not transposed properly in the proposed CoC changes to add damaged fuel to
the MPC-32 and for the MPC-32F canister design.
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c. FSAR Tables 2.1.17, 2.1.21 and 2.1.24 are modified to correct the burnups and
cooling times for stainless steel-clad PWR fuel assemblies in the MPC-32 and MPC-
32F and to correct the fuel assembly decay heat limit for the MPC-24 and -32F.

Please contact the undersigned if you require additional information.

Sincerely,

Brian Gutherman, P.E.
Manager, Licensing and Technical Services

Approval:

K.P. Singh, P.E., Ph.D
President and CEO

Document ID: 5014503

Attachments: As Stated

cc: Mr. Christopher Regan, USNRC (w/attach.)
Holtec Groups 1, 2 and 4 (w/o attach.)
HUG Licensing Correspondence (w/o attach.)
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ATTN: Document Control Desk
Document ID 5014503
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AFFIDAVIT PURSUANT TO 1OCFR2.790

I, Brian Gutherman, being duly sworn, depose and state as follows:

(1) I am Manager, Licensing and Technical Services of Holtec International and
have reviewed the information described in paragraph (2) which is sought to be
withheld, and am authorized to apply for its withholding.

(2) The information sought to be withheld is as follows:

* Attachment I to Holtec letter No. 5014503, entitled "Response to NRC
Questions on LAR 1014-2 Thermal Model."

• Attachment 2 to Holtec letter No. 5014503, entitled Holtec Report No. HI-
2033054, "Thermal Analysis Package for HI-STORM LAR 2 (NRC Docket
1014-2)," Revision 2

This information is considered proprietary to Holtec International as is
appropriately annotated as such.

(3) 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 I OCFR Part
9.17(a)(4), 2.790(a)(4), and 2.790(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, 704F2dl280 (DC Cir.
1983).
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U.S. Nuclear Regulatory Commission
A1TN: Document Control Desk
Document ID 5014503
Attachment 3

AFFIDAVIT PURSUANT TO IOCFR2.790

(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 paragraphs 4.a, 4.b, 4.d, and 4.e, above.

(5) 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
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AFFIDAVIT PURSUANT TO IOCFR2.790

disclosures to third parties, including any required transmittals to the NRC, have
been made, or must be made, pursuant to regulatory provisions or proprietary
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.

(6) 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.

(7) 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.

(8) 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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Document ID 5014503
Attachment 3

AFFIDAVIT PURSUANT TO 1OCFR2.790

(9) 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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Document ID 5014503
Attachment 3

AFFIDAVIT PURSUANT TO IOCFR2.790

STATE OF NEW JERSEY )
) ss:

COUNTY OF BURLINGTON )

Mr. Brian Gutherman, 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 Marlton, New Jersey, this 14th day of November, 2003.

Brian Gut ermnan
Holtec International

Subscribed and sworn before me this _ _ day of _ / , 2003.

eLAA-e-

MARIA C. PEPE
NOTARY PUBLIC OF NEW JERSEY

My Commisslon Expires April 25, 2005
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. I

INSTRUCTIONS FOR LAR 1014-2, REVISION 2, SUPPLEMENT 1

1. Insert the cover letter in front of LAR Volume I

2. Remove Markup CoC (4 pages) and replace with enclosed modified Markup CoC (5

pages).

3. Remove Revised CoC and replace with enclosed modified Revised CoC.

4. Remove Mark-up CoC, Appendix B, page 2-31/32 and replace with enclosed page 2-

31/32.

5. Remove Mark-up CoC, Appendix B, pages 2-43 through 246 and replace with enclosed
pages 2-43 through 2-46.

6. Remove Revised CoC, Appendix B, page 2-31/32 and replace with enclosed page 2-

31/32.

7. Remove Revised CoC, Appendix B, pages 2-43 through 2-46 and replace with enclosed
pages 2-43 through 2-46.

8. Remove SAR page 2.1-33/34, Proposed Rev. 2B and replace with enclosed SAR page

2.1-33/34, Proposed Rev. 2B.

9. Remove SAR page 2.1-41/42, Proposed Rev. 2B and replace with enclosed SAR page

2.1-41/42, Proposed Rev. 2B.

10. Remove SAR page 2.1-47/48, Proposed Rev. 2B and replace with enclosed SAR page

2.1-47/48, Proposed Rev. 2B.



Holtec Center, 555 Lincoln Drive West, Mariton, NJ 08053

H -0 LT E C -Telephone (856) 797-0900
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INTERNATIONAL

November 14,2003

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

Subject: USNRC Docket No. 72-1014 (TAC L23564)
HI-STORM 100 Certificate of Compliance 1014
HI-STORM 100 License Amendment Request 1014-2, Revision 2, Supplement 1

Reference: Holtec Meeting with NRC held on October 1,2003

Dear Sir:

As discussed previously with the SFPO staff and management, this supplement to License
Amendment Request 1014-2, Revision 2 provides additional information required to complete the
NRC's review and development of the associated Safety Evaluation Report for HI-STORM CoC
Amendment 2. Attached to this letter are the following documents'

1. Responses to NRC questions pertaining to the HI-STORM thermal analysis FLUENT model
and commitments for in-situ validation testing (Holtec proprietary).

2. Holtec Report HI-2033054, Revision 2, which provides the detailed calculations supporting
the responses contained in Attachment I (Holtec proprietary).

3. Affidavit pursuant to 10 CFR 2.790, applicable to Attachments 1 and 2.

4. Instructions and replacement pages for LAR 1014-2, Revision 2. These replacement pages
include a proposed new CoC condition related to the in-situ thermal validation test and three
editorial corrections to the LAR as follows:

a. Condition 5 of the CoC is modified to replace the word "safety" with the word
"regulatory." This change is listed in the LAR Summary of Proposed Changes but
was not previously noted in the proposed CoC changes.

b. A transposition error in the allowed burnups and cooling times for stainless steel-clad
PWR fuel has been correct for the MPC-32 and MPC-32F in Section 2 of Appendix
B to the CoC. These values were previously approved in CoC Amendment 1 and
were not transposed properly in the proposed CoC changes to add damaged fuel to
the MPC-32 and for the MPC-32F canister design.
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c. FSAR Tables 2.1.17, 2.1.21 and 2.1.24 are modified to correct the bumups and
cooling times for stainless steel-clad PWR fuel assemblies in the MPC-32 and MPC-
32F and to correct the fuel assembly decay heat limit for the MPC-24 and -32F.

Please contact the undersigned if you require additional information.

Sincerely,

Brian Gutherman, P.E.
Manager, Licensing and Technical Services

Approval:

K.P. Singh, P.E., Ph.D
President and CEO

Document ID: 5014503

Attachments: As Stated

cc: Mr. Christopher Regan, USNRC (w/attach.)
Holtec Groups 1, 2 and 4 (w/o attach.)
HUG Licensing Correspondence (w/o attach.)
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. NRC FORM 651 U.S. NUCLEAR REGULATORY COMMISSION

0 -C -72 CERTIFICATE OF COMPLIANCE
:I -FOR SPENT FUEL STORAGE CASKS Page 1 of 5

The U.S. Nudear Regulatory Commission Is Issuing this Certificate of Compliance pursuant to Title 10 of the Code of Federal
Regulations, Part 72, licensing Requirements for Independent Storage of Spent Nuclear Fuel and High-Level Radioactive Waste (10
CFR Part 72).- This certificate Is issued In accordance with 10 CFR 72.238. certifying that the storage design and contents described
below meet the applicable safety standards set forth In 10 CFR Part 72, Subpart L, and on the basis of the Final Safety Analysis Repo
(FSAR) of the cask design. This certificate is conditional upon fulfilling the requirements of 10 CFR Part 72, as applicable, and the
conditions specified below.ICertifiicate No. Effectve Date Expiation Date Docket Number Amendment No. Amenent Date Package Identification No.

1014 05/31/00 06/01/20 72-1014 42| USA172-1014
Issued To: (Name/Address)

Holtec International
Holtec Center'
555 Lincoln Drive West
Mariton, NJ 08053

Safet Analysiis Report Ttle . V.

Holtec International Ine., Final Safety Analysis Report forthe HI-STORM 100 Cask System
Docket No. 72-1014 -

CONDITIONS - --
, 7_Lt1*;°* ,,;§. -

.his certificate is conditioned upon fuilling uirements of 10 CFR Part 72 as applicable, thie attached Appendix
A (Technical Specifications) and Appendix Bf (Approved Contents and Design Features), and the conditions
specified below: [ ,; i--

1. CASK .. i.; -

a. Model No.: HI-STORM 100 CasktSystem a, _ i ,

- -The HI-STORM 100 Cask System'(the cask) consists of the following components '(1) interchangeable
muti-purpose canisters (MPCs),'which contain the fuel (2) a storage overpack (HI-STORM 100-or1OOS), l
which contains the MPC during storage; and (3) attransferIcask (HI-TRAC), which contains the MPC
during loading, unloading and transfer operations. The cask stores up to 32 pressunzed water reactor
(PWR), fuel assemblies or 68 boiling water reactor (BWR) fuel assemblies.,

b. Description - Report -''.R-

The HI-STORM 100 Cask System is cetified 'asdescribed in the'Final Safety Analysis Report(FSAR)and
in the U. S. Nuclear Regulatory Commission's (NRC) Safety Evaluation Report (SER) accompanying the
Certificate of Compliance. The cask comprises three discrete components: the MPCs, the HI-TRAC
transfer cask, and the HI-STORM 4 00 or-005 storage overpack.

The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made entirely of
stainless steel except for the neutron absorbers and optional aluminum heat conduction elements (AHCEs),
which are installed in some early-vintage MPCs. The canister shell, baseplate, lid, vent and drain port cover

-plates, and closure ring are the main confinement boundary components. The honeycombed basket, which
is equipped with Boral neutron absorbers, provides criticality control.

P'I



NRC FORM 651A U.S. NUCLEAR REGULATORY
(3-1999)
10 CFR72 CERTIFICATE OF COMPLIANCE Certificate 1014

FOR SPENT FUEL STORAGE CASKS
Supplemental Sheet Page 2 of

1. b. Description (continued)

There are seven eight types of MPCs: the MPC-24, MPC-24E, MPC-24EF, MPC-32, MPC-32F, MPC-68,
MPC-68F, and MPC-68FF. The numbersufflix indicates the maximum numberoffuel assemblies pennitted to
be loaded in the MPC. The MP-24 and MPCE32 hold up to 24 and 32 PWR fuel assemblies, rspectiely, that

I_ . _ ftbm :_As_1_s _ - r Ac -.% f A lrm r._l zs__ . _*_ of _r.v _.. u.-Xw_ _-
ImIMt ue Uintee. 11s *In il, T IUUJ U£C=1Vdsu te l it ful tULi OOmOiUIs, up to *SJui of wichI~f mIy or. d.IOsII ... eaZ

damaecd fuel assem~blies. The MPG-24EF holds up to 24 PWR fuel assen-blies, up to four of which may bc .,
elessifRed as damaged fuel assemrblies Cr ir tc Frn 'ffue! debris. The MPG-S8 holds up to 68 BWR ftiel
assem~blies that may be intaet , r da~maged (i.e., w~ith knowni or suspected cladding defects greater than. hairline
cracks og pinholes). The numnberofdmgdueasebisiliietosenulsshyarDedn-
Unit 1 or I lumnboldt Bay fuel assemblies. The MPG-68F holds up to 68 Dresden Unit I or H un beldt Bay BW R
r. --I -.. 1 .-..A . _ .. L.- ?.A .A J. .... .. ... A ... . .. A. . tZ..IJL.-I?- .. A I .. JJT UJ011U1 UU WIUAaI iVU UIL1IU JIF !IJ1I U.UI.U.J I1 ,WUIl JJiIFJ

sus ected defects sueh as ruptured fuel rods, severed fuel rods, and loose fuel pellets). The MPG-6BFF holds
up to 68 BWR fuel assemblies, up to sxteen of which may be classified as damaged fuel or fuel debi'-A;
mwximum-f-~eight-fuel Assemb ma-eth eoefb-fue-debns -Allfdel-to-bestored in the IISTORM1lO
system must comply with the lir Aie B i All seven eight MPC models have the
same external dimensionsdiameter "'

The HI-TRAC transfer cask provides shielding and structural protection of the MPC during loading, unloading,
and movement of the MPC from the spent fuel pool to the storage overpack. The tiansfer cask is a multi-
walled (carbon steetlfeadlcarbon steel) cylindrical vessel with a water jacket attach6d to the exterior. Two
typessizes of Hl-TRAC transfer casks are available: the 125 ton-HI-TRAC and the '100 ton HI-TRAC. The
weight designation is the naximum' weight of a loaded transfer cask dunring'any loading;'unloading or transfer
operation. Both transfer cask tbpessizes have identical cavity diamete'rs:-The 125 ton H1Il-TRAC transfer cask
has thicker lead and water shielding arid larger outer dimensions than the 100 ton HI-TRAC transfer cask.:

The HI-STORM 100 or 100S storage overpack provides shielding and structural protection of the MPC during'
storage. The HI-STORM 1 00S is a sh~eA v variationdofthe Hl-STORM 100 overpack design that
includes with a modified lid dest i i d which incorpciate the air outlet ducts into the lid, allowing the
overpack body to be slortene d.fTlte overpack is a ywaled' steel and 'concrete, cylindrical vessel. Its side
wall consists of plain (un-reinforced) concrete that is enclosed between lniierand outeri 6arbon steel shells.
The overpack has a minimum of fourair inlets at tebt nd a minimiuim of four air outlets at the top to
allow air to circulate naturally thro thecavity to-cool the MPC ,nsid -The inner shell has channels attached
to its interior surface to'dbide the MPC'during insertion and removal; provide a flexible medium to absorb
impact loads, and allow co6ling air to circulate thr6ough the 'overpatck.' A loaded MPC is stored within the HI-
STORM 100 or 100S storage overpack in a verti6c6(n'brieitatibno. The HI-STORMI 0A is a variant of the HI-'
STORM 100 family and is oitflied with an extended baseplate and gussets.to enable the overpack to be'
anchored to the concrete storage pad in high seismic applications. The HI-STORM 100A applies to both the
standad(HI-STORM 100) and shbrt-(HI-STORM 100S) overpacks that are classified as the HI-STORM 100A
and HI-STORM IOOSA, respectively. . .,

2. OPERATING PROCEDURES

Written operating procedures shall be prepared for cask handling, loading, movement surveillance, and
maintenance. The user's site-specific written operating procedures shall be consistent with the technical basis
described in Chapter 8 of the FSAR.

3. ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

Written cask acceptance tests and maintenance program shall be prepared consistent with the technical basis
described in Chapter 9 of the FSAR.
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4. QUALITY ASSURANCE '

Activities in the areas of design, purchase, fabrication, assembly, inspection, testing,'operation, maintenance,
: 'repair, modification of structures, systems and components, and decommissioning that are important to safety

shall be conducted in accordance with a Commission-approved quality assurance program which satisfies the
; applicable requirements of 10 CFR Part 72, Subpart G, and which is established, maintained, and executed

with regard to the cask system.

5.' HEAVY LOADS REQUIREMENTS

Each lift of an MPC, a HI-TRAC transfer cask, or a HI-STORM 100 or 1 00S overpack must be made in
accordance to the existing heavy loads requirements'and procedures of the'licensed facility at which the
lift is made. A plant-specific saet regulatory review (under 10 CFR 50.59 or 10 CFR 72.48, if applicable) is
required to show operational compliance with existing plant specific heavy loads requirements. Lifting
operations outside of structures governed by .10 CFR Part 50 must be in accordance with Section 5.5 of
Appendix A and/or Sections 3.4.6 and Seadon 3.5 of Appendix B to this certificate, as 'applicable.

6. APPROVED CONTENTS ' it

Contents of the HI-STORM 100 Cask System must meet the fuel specifications given in Appendix B to this
certificate.

7. DESIGN FEATURES -

Features or characteristics for the site, cask, or ancillary equipment must be in accordance with Appendix B to
this certificate. -i '

8.: CHANGES TO THE CERTIFICATE OF COMPLIANCE,

The holder of this certificate who'desires to make changestothe' jcertificate, which includes Appendix A
(Technical Specifications) and Apj iidix B (Approved Contents and Design Features), shall submit an
application for amendment of thie'6ceficate. r t V i

--- - -- -. * - -l P P + ,'

9. SPECIAL REQUIREMENTS FOR FIRST SYSTEMS IN PLACE ,-r -

The heat transfer characteristics of the cask system'will be recorded by temperature measurements for the
first HI-STORM Cask Systems (for each thermallyunique MPC basket design.- MPC-24/24E/24EF, MPC-
32/32F, and MPC-68168F/68FF) placed into service by any user with a heat'load equal to or greater than 10
kW. An analysis shall be performed that demonstrates the temperature measurements validate the analytic
methods and predicted thermal behavioridescribed in'Chapter,4 of the FSAR.

Validation tests shall be performed for each subsequent cask system that has a heat load that exceeds a
previously validated heat load by more than 2 kW (e.g., if the initial test was conducted at 10 kW, then 'no
additional testing is needed until the heat load exceeds 12 kW). No additional testing is required for a system
after it has been tested at a heat load equal to or greater than 16 kW.

Letter reports summarizing the results of each validation test shall be submitted to the NRC in accordance with
10 CFR 72.4. Cask users may satisfy these requirements by referencing validation test reports submitted to
the NRC by other cask users.
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10. MPC THERMAL TEST1NG

The heat transfer characteristics of the MPC shall be recorded by temperature measurements for the first Hl-
STORM Cask Systems (for each thermally unique MPC basket design - MPC-24/24E124EF, MPC-32132F, and
MPC-68168F168FF) placed into service by any user with a heat load equal to or greater than 30 kW. MPC lid
temperatures shall be measured to confirm that fuel cladding temperature is less than or equal to 7520'F.
Additional tests shall be perrnmied for each subsequent MPC that has a heat load that exceeds' a previously
validated heat load by more than 2 kW (e.g., if the initial test was conducted at 30 kW, then no additional
testing is needed until the heat load exceeds 32 kW). No additional testing is required for an MPC after it has
been tested at a heat load equal to or greater than 36 kW.

101. PRE-OPERATIONAL TESTING AND TRAINING EXERCISE

A dry run training exercise of the loading, dosure, handling; unloading, and transfer of the HI-STORM 100
Cask System shall be conducted by the licensee' prior to thfltuste of the system to load spent fuel
assemblies. The training exercise shalifnot be conducted with 1spelnt fuel in the MPC. The dry run may be
performed in an alternate step sequence from the actual procedures, but all steps must be performed. The dry
run shall include, but is not limited to the following:

a. Moving the MPC and the transfer cask into the spent fuel pool.

b. Preparation of the HIl-STORM .1 00 Cask System for fuel loading. '

c. Selection and verification of spedific fuel assemblies to ensure type conformance.
-m ' ito the~aMPC (usingadu yfelsemy,

d. Loading specific assembliesnd placing assemblies dummy fuel assembly),
including appropriate independe'nt verification. .- :.<..

e. Remote installation of the MPC lid and removal of the MIC and transfer cask from the spent fuel pool.

f. MPC welding, NDE in p&nions; d draining moisture removal (by vacuum
drying or forced helium iehrtion, as apling. e et t.
mockup may be used for thisrdr picaie.),: helium bkin a: ' '_ ," _ : (A

9. Transfer cask upenrdingldownending on' the horizontal traisfeir trailer or other transfer device, as
applicable to the site's cask handling arrangement'

h. Transfer of the MPC fromthie transfer cask to the overpack..

i. Placement of the HI-STORM 100 'Cask System at the ISFSI'.

j. HI-STORM 100 Cask System unloading, including cooling fuel assemblies, flooding MPC cavity,
removing MPC lid welds. (A mockup may be used for this dry-run exercise.)



I..
NRC FORM 651A
(3-1999)
10 CFR 72

III

U.S. NUCLEAR REGULATORY

CERTIFICATE OF COMPLIANCE
FOR SPENT FUEL STORAGE CASKS

Supplemental Sheet

Certificate 1014

Page 5 of

I .
142. AUTHORIZATION

The HI-STORM 100 Cask System, which is authorized by this certificate, is hereby approved for general use
by holders of 10 CFR Part 50 licenses for nuclear reactors at reactor sites under the general license issued
pursuant to 10 CFR 72210, subject to the conditions specified by 10 CFR 72212, and the attached Appendix
A and Appendix B. AlIThe HI-STORM 100 Cask Systems must may be fabricated and used in accordance with
any approved amendment to CoC No. 1014 listed in 10 CFR 72.214. Each of the licensed HI-STORM 100
System components (le., the MPC, overpack, and transfer cask), if fabricated in accordance with different
CoC amendments, may be used with one anotherprovided the CoC does not specifically prohibit their use with
each other, and a design compatibility assessment is performed by the CoC holder. Amendmcnt No. 1; exeept
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FOR THE U. S.- NUCLEAR REGULATORY COMMISSION
, .'- *' d b t ~

E. William Brach, Director -:

Spent Fuel Project Office J
Office of Nuclear Material Safety .r{'
and Safeguards

Attachments:
1. Appendix A
2. Appendix B
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NRC FORM 651 U.S. NUCLEAR REGULATORY COMMISSION

10CFr2 CERTIFICATE OF COMPLIANCE
FOR SPENT FUEL STORAGE CASKS Page 1 of

The U.S. Nudear Regulatory Commission Is Issuing this Certificate of Compliance pursuant to Title 10 of the Code of Federal
Regulations, Part 72, 'Licensing Requirements for Independent Storage of Spent Nuclear Fuel and High-Level Radioactive Waste' (10
CFR Part 72). This certificate is issued in accordance with 10 CFR 72.238, certifying that the storage design and contents descnbed
below meet the applicable safety standards set forth In 10 CFR Part 72. Subpart L, and on the basis of the Final Safety Analysis Repor
(FSAR) of the cask design. This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 72, as applicable, and the
conditions specified below.

Certificate No. Effective Date Expiron Date Docket Number Amendment No. Amendment Date Padcage Identification No.

1014 05131/00 06101/20 72-1014 2 . USA/72-1014 J
Issued To: (Name/Address)

Holtec International
Holtec Center
555 Lincoln Drive West
Mariton, NJ 08053

Safety Analysis Report Tltle ' i

Holtec International Final Safety Analysis Report for the HI-STORM 100 Cask System
Docket No. 72-1014

CONDITIONS
. ! , ~. V. ;; .. . ' 4$ , ,o .4 ?? s

rhis certificate is conditioned upon fulfilling tie requirements of 10 CFR Part 72, as applicable, the attached Appendix.
A (Technical Specifications) and Appendix B,-(Approved Contents and Design Features), and the conditions specified
below: - - 't ' -h t* -

AJ. k

1. 'CASK -N

a. Model No.: HI-STORM 1 00 C sy r -

The HI-STORM 100 Cask System (the:cask) consists of the following'components. (1) interchangeable-_ -
multi-purpose canisters (MPCs),-which contain the fuel (2) a storage overpack (HI-STORM), which contains
the MPC during storage; and (3) atransfer cask (HI-,TRAC) which contains the MPC during loading.
unloading and transfer operations. The cask stores up to 32 pressurized water reactor (PWR), fuel
assemblies or 68 boiling waterreactor (BWR) fuel asse'mbries. - ,

b. Description

The HI-STORM 100 Cask System is 6ertified as'described 'iithe Final Safety Analysis Report (FSAR) and in
the U. S. Nuclear Regulatory Commission's (NRC) Safety Evaluation Report (SER) accompanying the '
Certificate of Compliance. The cask comprises three discrete components: the MPCs, the HI-TRAC transfer
cask, and the HI-STORM storage overpack. -:

The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. It is made entirely of
stainless steel except for the neutron absorbers and aluminum heat conduction elements (AHCEs), which
are installed in some early-vintage MPCs. The canister shell, baseplate, lid, vent and drain port cover plates,
and closure ring are the main confinement boundary components. The honeycombed basket, which is
equipped with neutron absorbers, provides criticality control.

I -
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10 CFR 72 CERTIFICATE OF COMPLIANCE Certificate 1014

FOR SPENT FUEL STORAGE CASKS
Supplemental Sheet Page 2 of

1. b. Description (continued)

There are eight types of MPCs: the MPC-24, MPC-24E, MPC-24EF, MPC-32, MPC-32F, MPC-68, MPC-68F,
and MPC-68FF. The number suffix indicates the maximum number of fuel assemblies permitted to be loaded
in the MPC. All eight MPC models have the same external diameter.

The HI-TRAC transfer cask provides shielding and structural protection of the MPC during loading, unloading,
and movement of the MPC from the spent fuel pool to the storage overpack. The transfer cask is a multi-
walled (carbon steel/lead/carbon steel) cylindrical vessel with a waterjacket attached to the exterior. Two
sizes of HI-TRAC transfer casks are available: the 125 ton-HI-TRAC and the 100 ton HI-TRAC. The weight
designation is the maximum weight of a loaded transfer cask during any loading, unloading or transfer
operation. Both transfer cask sizes have identical cavity diameters. The 125 ton HI-TRAC transfer cask has
thicker lead and water shielding and larger outer dimensions than the 100 ton HI-TRAC transfer cask.

The HI-STORM 100 or 100S storage overpack provides shielding and structural protection of the MPC during
storage. The HI-STORM 100S is a variation of the HI-STORM 100 overpack design that includes a modified
lid which incorporates the air oulet ducts into the lid, allowing the overpack 6ody to be shortened. The
overpack is a heavy-walled steel anrd concrete, cylindrical vessel. Its side wall consists of plain (un-reinforced)
concrete that is enclosed between inner and outer carbon steel shells. The overpack has a minimum of four
air inlets at the bottom anda minimum of four air outlets at the top to allow air to circu late naturally through the
cavity to cool the MPC inside. -The inner shell has channels attached to its interior siurface to guide the MPC
during insertion and removal, provide a flexible medium to absorb impact loads; and allow cooling air to
circulate through the overpack. A loaded MPC is stored within the HI-. STORM 100 or 100S storage overpack
in a vertical orientation. The HI-STORM 100A is a variant of the HI-STORM 100 family and is outfitted with an
extended baseplate and gussets to enable the overpack to be anchored to the concrete storage pad in high
seismic applications.- The HI-STORM 100A applies to both the HI-STORM 100 and HI-STORM 100S
overpacks that are classified as the HI-STORM 100A and HI-STORM IOOSA, respectively.

2. OPERATING PROCEDURES - ' ', -

Written operating procedures shall be prepared for cask handling, loadinrgrim6,ement,'surveillance, and
maintenance. The users site-specific written operating procedures shall be; consistent with the technical basis
described in Chapter 86of the FSAR.:- - - -.r _;

3. ACCEPTANCE TESTS AND MAINTENANCE PROGRAM. -

Written cask acceptance tests and maintenance program shall be prepared consistent with the technical basis
described in Chapter 9 of the FSAR.

4. QUALITYASSURANCE

Activities in the areas of design, purchase, fabrication, assembly, inspection, testing, operation, maintenance,
repair, modification of structures, systems and components, and decommissioning that are important to safety
shall be conducted in accordance with a Commission-approved quality assurance program which satisfies the
applicable requirements of 10 CFR Part 72, Subpart G, and which is established, maintained, and executed
with regard to the cask system.
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5. HEAVY LOADS REQUIREMENTS

Each lift of an MPC, a HI-TRAC transfer cask, or a HI-lSTORM 100 or IOOS overpack must be madein
accordance to the existing heavy loads requirements and proceduires of the licensed facility at which the
lift is made. A plant-specific regulatory review (under 10 CFR 50.59 'or 10 CFR 72.48, if applicable) is required
to show operational compliance with existing plant specific heavy loads requirements. Lifting'operations
outside of structures governed by 10 CFR Part 50 must be in accordance with Section 5.5 of Appendix A
and/or Sections 3.4.6 and Section 3.5 of Appendix B to this certificate, as applicable.

6.{ APPROVED CONTENTS

Contents of the HI-STORM 100 Cask System must meet the fuel specifications given in Appendix B to this
certificate. FM

7. DESIGN FEATURES tii , .

Features or characteristics for the site, cask, or ancillary ecjuipment must be in accordance with Appendix B to
this certificate.

8. CHANGES TO THE CERTIFICATE OF COMPLIANCE' '1

The holder of this certificate who desires to make changes to the certificate,'which includes Appendix A
(Technical Specifications) and Appe'ndix B (Approved Contents and Design Features), shall submit an
application for amendment of the certificate. '

9. SPECIAL REQUIREMENTS FOR FIRST SYSTEMS IN PEACE '

The heat transfer characteristics of the sill be re orded by temperature measurements for the
first HI-STORM Cask Systems (for each therrally unique MPCGbasket design SMPG-24124E/24EF, MPG-
32132F. and MPG-68/68F/68FF) placed into se viMce~b~, a r'u ith a heat lo6d equiltc 'or greater than 10
kW. An analysis shall be performedthhtdemonsfrates the terperature'measureme ts' validate the analytic
methods and predicted thermal iehavior described in' ite 4 of the FSAR. c

Validation tests shall be performed for each'subsequefit cask system 'that has a heat load that exceeds a
previously validated heat load by more than 2 kW (e.t,!ifth' initial test was condiu, ed at 10 kW, then no
additional testing is needed until the heat load ede&Jsi2'kW). No additonal testing is required for a system
after it has been tested at a heat -oad equal to or greater than 16 kW. 1 l

Letter reports summarizing the results of each validation test shall be submitted to the NRC in accordance with
10 CFR 72.4. Cask users may satisfy these requiremen&ts byriferencing validation test reports submitted to
the NRC by other cask users.

10. MPC THERMAL TESTING

The heat transfer characteristics of the MPC shall be recorded by temperature measurements for the first HI-
STORM Cask Systems (for each thermally unique MPC basket design - MPG24/24E/24EF, MPC-32l32F, and
MPC-68/68F/68FF) placed into service by any user with a heat load equal to or greater than 30 kW. MPC lid
temperatures shall be measured to confirm that fuel cladding temperature is less than or equal to 7520F.
Additional tests shall be performed for each subsequent MPC that has a heat load that exceeds a previously
validated heat load by more than 2 kW (e.g., if the initial test was conducted at 30 kW, then no additional
testing is needed until the heat load exceeds 32 kW). No additional testing is required for an MPC after it has
been tested at a heat load equal to or greater than 36 kW.

I L
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.11. PRE-OPERATlONAL TESTING AND TRAINING EXERCISE

A dry run training exercise of the loading, closure, handling, unloading, and transfer of the HI-STORM 100
Cask System shall be conducted by the licensee prior to the first use of the system to load spent fuel
assemblies. The training exercise shall not be conducted with spent fuel in the MPC. The dry run may be
performed in an alternate step sequence from the actual procedures, but all steps must be performed. The dry
run shall include, but is not limited to the following:

a. Moving the MPC and the transfer cask into the spent fuel pool.

b. Preparation of the HI-STORM 100 Cask System for fuel loading.

c. Selection and verification of specific fuel assemblies to ensure type conformance.

d. Loading specific assemblies and placing assemblies into the MPC (using a dummy fuel assembly),
including appropriate independent veification. '

e. Remote installation of the MPC lid and removal of the MPC and transfer cask from the spent fuel pool.

f. MPC welding, NDE inspections, pressure testing, draining, moisture removal (by vacuum drying or
forced helium dehydration, as applicable), and helium backfilling. (A mockup may be used for this dry-
run exercise.) 'I

a. Transfer cask 'upending/downending on the horizontal transfer trailer or other transfer device, as
applicable to the site's cask handling arrangerment

h. Transfer of the MPC from the transfer cask- to the overpack.- *. 5;-

i. Placement of the HI-STORM 100 Cask System at the ISFSI. - - -

j. HI-STORM 100 Cask System unloadingj including cooling fuel assemblies, flooding MPC cavity,
removing MPC lid welds. (A mockup may be used for this dry-n exercise.)

12. AUTHORIZATION ,

The HI-STORM 100 Cask System, which is auto this certificate, is hereby approved for general use
by holders of 10 CFR Part 50 licenses for nuclear r ,actors at reactor sites urider the general license issued
pursuant to 10 CFR 72.210, subject to the conditions specified by 10 CFR 72.212, and the attached Appendix
A and Appendix B. The HI-STORM 100 Cask System may be fabricated and used in accordance with any
approved amendment to CoC No. 1014 listed in .10 CFR 72.214. Each of the licensed HI-STORM 100 System
components (i.e., the MPC, overpack, and transfer cask), if fabricated in accordance with different CoC
amendments, may be used with one another provided the CoC does not specifically prohibit their use with
each other, and a design compatibility assessment is performed by the CoC holder.

FOR THE U. S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Attachments:
1. Appendix A
2. Appendix B

I



Approved Contents
2.0

Table 2.1-1 (page 24 of 339)
Fuel Assembly Limits

I

V. MPC MODEL: MPC-32 (continued)

A. Allowable Contents (continued)

d. Decay Heat Per Assembly

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All Other Array/Classes

e. Fuel Assembly Length

f. Fuel Assembly Width

g. Fuel Assembly Weight

Certificate of Compliance No. 1014
Appendix B

< 500 Watts

As specified in Section 2.4. Tables-24-5

< 176.8 inches (nominal design)

< 8.54 inches (nominal design)

< 1,680 Ibs (including NON-FUEL
HARDWARE)

I
I
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Table 2.1-1 (page 245 of 339)
Fuel Assembly Limits

I

V. MPC MODEL- MPG-32 (continued)

A. Allowable Contents (continued)

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES, with or without NON-
FUEL HARDWARE, placed in DAMAGED FUEL CONTAINERS. Uranium oxide
PWR DAMAGED FUEL ASSEMBLIES shall meet the criteria specified in Table
2.1-2 and meet the following specifications (Note 1):

a. Cladding Type:

b. Initial Enrichment.

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

I

I

I

c. Post-irradiation Cooling Time
and Average Bumup Per
Assembly

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All OtherArray/Classes

iN. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

Cooling time > 9 years and an average
bumup, < 30,000 MWD/MTU or cooling
time > 20 years and an average bumup <
40,000 MWDIMTU.

As specified in Section 2.4.

As specified in Table 2.1-8.

I

I

I
I

2-32



Approved Contents
2.0

,Table 2.1-1 (page 36 of 39)
FuelAssembly Limits

Vill. MPC MODEL MPC-32F

A. Allowable Contents

1. Uranium oxide, PWR INTACTFUEL ASSEMBLIES listed in Table 2.1-2, with
or without NON-FUEL HARDWARE and meeting the following specifications
(Note 1):

a. Cladding Type: ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

b. Initial Enrichment: As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time
and Average Bumup Per
Assembly:

I
I
I
I

I.I

I
I
I
I
I
I
I
I

- -- I
I
I
I
I
I
I

i. Array/Classes 14x14D,
14x14E, and 15x15G

il. All OtherArray/Classes

iii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

Cooling time > 9 years and an average
bumup < 30,000 MWD/MTU or cooling
time > 20 years and an average bumup <
40,000 MWD/MTU.

As specified in Section 2.4.

As specified in Table 2.1-8.

243
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Approved Contents
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Table 2.1-1 (page 37 of 39)
Fuel Assembly Limits

Vill. MPC MODEL MPC-32F (cont'd)

A. Allowable Contents (cont'd)

d. Decay Heat PerAssembly

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All OtherArray/Classes

Fuel Assembly Length

Fuel Assembly Width

Fuel Assembly Weight

e.

f.

g.

< 500 Watfs.

As specified in Section 2.4.

< 176.8 inches (nominal design)

< 8.54 inches (nominal design)

< 1,680 Ibs (including NON-FUEL
HARDWARE)

I
I

I

Certificate of Compliance No. 1014
Appendix B 2-44
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Table 2.1-1 (page 38 of 39)
Fuel Assembly Limits

Vil. MPC MODEL. MPC-32F (cont'd)

A. Allowable Contents (cont'd)

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS,
with or without NON-FUEL HARDWARE, placed in DAMAGED FUEL
CONTAINERS. Uranium oxide PWR DAMAGED FUEL ASSEMBUES and
FUEL DEBRIS shall meet th6 criteria specified in Table 2.1-2 and meet the
following specifications (Note 1):

a. Cladding Type: ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

b. Initial Enrichment: As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time
and Average Bumup Per
Assembly:

I
I
I

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All OtherArray/Classes

iii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

Cooling time > 9 years and an average
bumup < 30,000 MWD/MTU or cooling

-time > 20 years and an average bumup .
40,000 MWD/MTU.

As specified in Section 2.4.

As specfied in Table 2.1-8.
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Table 2. 1-1 (page 39 of 39)
Fuel Assembly Limits

VIII. MPC MODEL MPC-32F (cont'd)

A. Allowable Contents (cont'd)
I
I
I
I
I
I

d. Decay Heat PerAssembly

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All OtherArray/Classes

e. Fuel Assembly Length

f. Fuel Assembly Width

g. Fuel Assembly Weight

< 500 Watts.

As specified in Section 2.4.

< 176.8 inches (nominal design)

I< 8.54 inches (nominal design)

< 1, 680 lbs including NON-FUEL
HARDWARE and DFC) II

B. Quantityper MPC: Up to eight (8) DAMAGED FUELASSEMBLIES and/orFUEL
DEBRIS in DAMAGED FUEL CONTAINERS, stored in fuel storage locations 1,
4, 5, 10, 23, 28, 29, and/or 32. The remaining MPC-32F fuel storage locations
may be filled with PWR INTACT FUEL ASSEMBLIES meeting the applicable
specifications.

C. Neutron Sources are not authorized for loading in the MPC-32F.

Note 1: Fuel assemblies containing BPRAs, TPDs, WABAs, water displacement guide
tube plugs, orifice rod assemblies, or vibration suppressor inserts may be stored
in any fuel cell location. Fuel assemblies containing CRAs, RCCAs, CEAs, or
APSRs may only be loaded in fuel storage locations 13, 14, 19 and/or 20. These
requirements are in addition to any other requirements specified for uniform or
regionalized fuel loading.

Certificate of Compliance No. 1014
Appendix B 246

I
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Table 2.1-1 (page 24 of 39)
Fuel Assembly Limits

I

V. MPC MODEL: MPC-32 (continued)

A. Allowable Contents (continued)

d. Decay Heat Per Assembly

i. Array/Classes 14x14D,
14x14E, and 15x15G

e.

f.

9.'

ii. All Other Array/ClassesFe. ?sm. Le
Fuel Assembly Length

Fuel Assembly Widtht

Fuel Assembly Weight .~I.

< 500 Watts

As specified in Section 2.4.

< 176.8 inches (nominal design)

< 8.54 inches (nominal design)

< 1,680 Ibs (including NON-FUEL
HARDWARE)

I

Certificate of Compliance No. 1014
Appendix B 2-31
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Table 2.1-1 (page 25 of 39)
Fuel Assembly Limits

V. MPC MODEL: MPC-32 (continued)

A. Allowable Contents (continued)

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES, with or without NON-
FUEL HARDWARE, placed in DAMAGED FUEL CONTAINERS. Uranium oxide
PWR DAMAGED FUELASSEMBLIES shall meetthe criteria specified in Table
2.1-2 and meet the following specifications (Note 1):

I

I
I
I
I
I
I
I
I

a. Cladding Type:

b. Initial Enrichment:

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time
and Average Bumup Per

Assembly:

I
I
I
I

I
I

I
I
I
I
I
I
I
I
I
I
I
I

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All Other Array/Classes

iii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

Cooling time > 9 years and an average
bumup < 30,000 MWD/MTU or cooling
time > 20 years and an average bumup <
40,000 MWD/MTU.

As specified in Section 2.4.

As specified in Table 2.1-8.
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Table 2.1-1 (page 36 of 39)
Fuel Assembly Limits

Vill. MPC MODEL: MPC-32F

A. Allowable Contents

1. Uranium oxide, PWR INTACT FUELASSEMBLIES listed inTable2.1-2,with
orwithout NON-FUEL HARDWARE and meeting the following specifications
(Note 1):

a. Cladding Type:

b. Initial Enrichment:

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time
and Average Bumup Per
Assembly:

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All Other ArraylClasses

iii. NON-FUEL HARDWARE

Cooling time > 9 years and an average
bumup < 30,000 MWDIMTU or cooling
time > 20 years and an average bumup <
40,000 MWD/MTU.

As specified in Section 2.4.

As specified in Table 2.1-8.

I

Certificate of Compliance No. 1014
Appendix B 2-43
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Table 2.1-1 (page 37 of 39)
Fuel Assembly Limits

Vill. MPC MODEL: MPC-32F (cont'd)

A. Allowable Contents (cont'd)

I

I
I
I
I

d. Decay Heat Per Assembly

i. Array/Classes 14x14D,
14x14E, and 15x15G

e.

f.

9-

ii. All Other Array/Classes

Fuel Assembly Length

Fuel Assembly Width

Fuel Assembly Weight

< 500 Watts.

As specified in Section 2.4.

< 176.8 inches (nominal design)

< 8.54 inches (nominal design)

< 1,680 Ibs (including NON-FUEL
HARDWARE)

_,

Certificate of Compliance No. 1014
Appendix B 2-44
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Table 2.1-1 (page 38 of 39)
Fuel Assembly Limits

Vil. MPC MODEL: MPC-32F (cont'd)

A. Allowable Contents (cont'd)

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS,
with or without NON-FUEL HARDWARE, placed in DAMAGED FUEL
CONTAINERS. Uranium oxide PWR DAMAGED FUEL ASSEMBLIES and
FUEL DEBRIS shall meet the criteria specified in Table 2.1-2 and meet the
following specifications (Note 1):

a. Cladding Type:

b. Initial Enrichment:

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

c. Post-irradiation Cooling Time
and Average Burnup Per

Assembly:

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All Other Array/Classes

iii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

Cooling time > 9 years and an average
bumup < 30,000 MWD/MTU or cooling
time > 20 years and an average bumup <
40,000 MWD/MTU. - -

As specified in Section 2.4.

As specified in Table 2.1-8.

2-45



Approved Contents
2.0

Table 2.1-1 (page 39 of 39)
Fuel Assembly Limits

Vill. MPC MODEL: MPC-32F (cont'd)

A. Allowable Contents (cont'd)

d. Decay Heat Per Assembly

i. Array/Classes 14x14D,
14xl4E, and 15x15G

ii. All Other Array/Classes

e. Fuel Assembly Length

f. Fuel Assembly Width

g. Fuel Assembly Weight

< 500 Watts.

As specified in Section 2.3.

< 176.8 inches (nominal design)

< 8.54 inches (nominal design)

< 1,680 Ibs (including NON-FUEL
HARDWARE and DFC)

I

I
I
I
I
I

I
I
I
I
I
I

I

I

I
I
I
I
I
I
I
I

B. Quantity per MPC: Up to eight (8) DAMAGED FUEL ASSEMBLIES andlor FUEL
DEBRIS in DAMAGED FUEL CONTAINERS, stored in fuel storage locations 1,
4, 5, 10, 23, 28, 29, and/or 32. The remaining MPC-32F fuel storage locations
may be filled with PWR INTACT FUEL ASSEMBLIES meeting the applicable
specifications.

C. Neutron sources are not permitted for loading in the MPC-32F. I

Note 1: Fuel assemblies containing BPRAs, TPDs, WABAs, water displacement guide
tube plugs, orifice rod assemblies, or vibration suppressor inserts may be stored
in any fuel cell location. Fuel assemblies containing CRAs, RCCAs, CEAs, or
APSRs may only be loaded in fuel storage locations 13, 14, 19 and/or 20. These
requirements are in addition to any other requirements specified for uniform or
regionalized fuel loading.

Certificate of Compliance No. 1014
Appendix B 2-46
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Table 2.1:16

Soluble Boron Requirenments for MPC-32 and AIPC-32F Wet Loading and Unloading
Operations

. . ~~~~~~~~~~One or Atore Damaged FuelAll Intact Fuel Assemblies
Assemblies or Fuel Debris

Fuel Assembly Itia Initial Initial initial
Array/Class Enrichin ent Enrichnment Enrichment Enrichment

<4.1 W. % 235U < 5.0 wt. % 2 35 U < % 235U < 5.0 it. % 235 U

(ppinb) (PPmb) (ppinb) (pp nb)

14x14A/BI/QD/E 1,300 1.900 1,500 2,300

1SxISA/B/CIG 1,800 2,500 1I900 2,700

ISISD/E/I&RH 1.900 2,600 2.100 2,900

16.rl6A 1,300 1.900 1,500 2,300

1 7x 17A/B/C 1,900 2,600 2,100 2,900

I
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Table 2.1.17

LIMITS FOR MATERIAL TO BE STORED IN VI'C-24

PA I1RAMETER |AL UE

Fuel Typ7e Uranium oxide, PWJR intact fiel assemblies meeting
the limits in T7ble 2.1.3 fin thC applicable arniapclass

Cladding Type ZR or Stainless Steel (SS) as specified in Table 2.1.3
for the apYpliable array/class

1'aximunm Initial Enrichment per Assembli' As specified in Table 2.1..71br the appl/ica be
arrav,'class

Post-i-radiation Cooling Tine andA veragc ZR clad: As specified in Section 2.1.9. 1
Brurnup per Assembly

SSclad: > 8 years and < 40 000 f MD/Al-ITU

Devai' ifeatc Per Assemblv ZR clad: As spec qied in Section 2.1.9. 1

.SS clad: <710 Matts

Non-Fuel Hardware Biurnup and Cooling .Ass pecif ed in Table 2.1.25
Time

Fuiel Asscnziblv Length < 1 76.8 in. (nominal desis't)

Fuel A.ssembly Width < 8.54 in. (nomlinal design)

Fuel.-ssembly Wt eight 1.680 lf/I (including non-fuel hardware)

Other Limitations u Quantity is limited to up to 24 PWf R intactfiiel
assemblies.

'eutar)n Sources, damanged fiel a*ssemblies and
fitel debris arc not pernfited for storage in
AIPC-24.
I JPR'ls, TPDs. I1-1W . lwater displacezment
guide tube plugs. orifice rod assemblies,
andl/or *ibration suppressor inser-tx may be
stored iv'ith ftel assenmblies ini ani fitel cell
lOC7t0in.

& CRAs, RCCAs, CEAs. anid4or A PSRs mna be
stored with fiel assenblies in fiel cell
I(catrionis 9. 10. 1.f andior 16

a Soluble boron requirements during iwet
loading anid unloadincg are spec/i'ed inl Table

2.1.14.
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Table 2.1.20 (cont'd)

LIMITS FOR AI TERIAL TO BE STORED IN MPC-24E

PARAMETER i'ALUE

Other Limitations Quantity is limited to up; to 24 PJU'R intactfuel
assemblies or Up to four (4) danmaged~fitel assemblies
in DFCs may be stored infitel storage locations 3, 6.
19. and/or 22. The reemainingfuel storage locations
mav be filled with intactfuel assemblies.
Fuel debris and neutron sources are not aithorized
for storage in the MAPC-24E.
BPRAs, TPDs. IABAs, water displacement guide
tube pligs; orifice rod assemblies, and'or vibration
sup7pressor inserts may be stored wi'ithf itel assenmblies
in an fuiel cell location.

MCRAs, RCCAs CEAs, andlorAPSRs ma' be stored
tvithfitel assemblies infimel cell locations 9. 10, 15.
andlor 16.

* Soluble boron requirements during Met loading and
unloadinsr are specified in Table 2.1.14.

Notes:

1. A fuel assemblv must meet the requiirements of any one column and the other limitations to be
authorized for storage.
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Table 2.1.21

LIMITS FOR AM TERIAL TO BE STORED IN AIPC-32

PARAME TER VAL UrE (Note I)
Fuel 7)7pe Uraniun oxide, PWVR intact Uranium oxide, PllR

fiel assemblies meeting the damagedfuel assemblies
limits in Table 2.1.3 tor tie meeting the limits in Table
applicable fiel asscinbly 2.1.3 for the applicablefiel!
arrap/class. assemblv arra!/class.

Claddins Type ZR or Stainless Steel (SS) ZR or Stainless Steel (SS)
assemblies as specified in assemblies as specified in
Table 2.1.3for the applicable Table 2.1.3 for the applicable
array/class arramicla.ss

M1faximunt Initial Enriclnmen/IIner As svpecfiedl in Table 2.1.3w Aor s specifiled in Table 2. 1.3for

Assembly the applicablefulel assembly the ap7plicablefuel assembly
array/class arravfclass

Post-irra7dialtion Coolihg Time ani ZR cIAd: As specificd in ZR clad: As spedc/led in
.4verage Burnlmp per.4 ssenmblv Section 2.1.9.1 Section 2.1.9.1

SS clad: > 9 vears and SS clad: > 9 years a nd
< 30( 000 MnWDAJTU or < 30, 000 AMD/AITLJ or
> 20 years and< 40,000 > 20J-eany and < 40,000

AIW1lD/MITU .IlVD1f1TU

Decav' Hear Per .'ssembilv ZR-clad. As specif/ied in ZR-c/ad: As specfilcd in
Section 2.1.9.1 Section 2.1.9.1

SS-clad: < 500 latts SS-clad: < 500 Watts

Non-fiel hardware post-irradiation .4s specified in Table 2.1.25 As specified il7 Table 2.1.25
cooling tine amid burnt u)p

Fuel Assembliv Lengtih < 176.8 iz. (nonrinal design) < 176.8 in. (nomninal tdesign)

FuelAsscmnblv [idth < S. 54 in. (nominal desivgn) < 8.54 in. (nominal design,)

Fuel Assembly fI;'ight < 1, 680 lbs (including non- < 1. 680 lbs (including DFC
fuel hurdware) and non-f itel hardware)
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Table 2.1.23 (cont'd)

LIMITS FOR MA TERIAL TO BE STORED IN MPC-24EF

PARAMAETER i'ALUE

Other Limitation~s * Quantity per AMPC.: Up to 24 PIR intact fuel
assemblies or zip tofour (4) damagedl fuel assemblies
and/orfuel classified as.fitel debris in DFCs may be
stored infuel storage locations 3, 6. 19, andlor 22.
The renzaining fuel storage locations may befilled
-with intactfuel assemblies.

. Neutron sources are not authorizedfor storage in the
AMPC-24EF.
BPRAs, TPDs, WABAs, i'aler divplaceinent guide
tube plugs. orifice rod assemblies, andlor v'ibration
supp7ressor inserts mav be stored witlifuel assemblies
in anyfitel cell location.

* CRA.s RCC4As, CEAs, and/orAPSRs may be stored
11ithfuel assemblies in fuel cell locations 9. 10, I5,
and/or 16.

. Soluble boron requirements during wvet loading and
Unloadine ure specified in Table 2.1.14.

Notes:

1. Afiiel a.ssembly nuest meet the reqyir ements of any one clhtmn and the other limnitations to be authorized
for storuge.
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Table 2.1.24

LIA'IITS FOR MA TERIAL TO BE STORED 1N MPC-32F

PARAlIETER V4LUE ('Note t)

Fuel Type lTTraniumn oxide, PWR1t intactfuitel ranium oxide. PJVR damaged
assemblies meeting the limits in fiel acsentblics andfuel debris in
Table 2.1.3for the applicahle DFCx meeting the linmits in Table
fuel assenbly array/class 2. 1.3f/or thc applicablefuel

assembly array/class

Cladding Tipe ZR or Stainiless Steel (SS.) as ZR or Stainless Steel (fSS) as
specified in Table 2.1.3 .or the speci led in Table 2.1.3for the
ap7plica7blefitel a&ssetibv applicable fuel assembly
arrnlvclass array/lIass

Maxdimnwn Initial E nrichinent per As specifietd in Table 2.1.3 As specified in Table 2.1.3
Assembli,

Post-irradiation Cooling Time. Z1? clad: As specifled in Section ZR clad.: -s specified in Section
Af verge Burmiup, and Mi-ininturn 2.1.9.1 2. 1.9. 1
Initial Enrichment per Assembly,

SS clad: > 9 v'eams and < 30, 000 SS cltd: > 9 vemas and < 30 0_00
MWD/M4TU or > 20 vearl and <1 A1IWDfTL or > 20 years mnd <
40, 000, OWrDA/MTU 40. (7017l111,D)/ATU

Decay fleut Per .4sseniblv ZR clad: As spef i/ ed in Section ZR cl/d.- s specifedl in Section
2.1.9.1 2.1.9.1

SS clad: < 500 7J.tS SS clae: < 500 Watts

Non-fuel hardvare post-
irradJirtion Cooling Tinze and A vspecified in Table 2.1.25 As specified in Table 2.1.25
Burnup

ruelJ ssenmbhv Length < 176.8 in. (nominal design) < 17i7.8 in. (notminal design)

Fuelr.,Issemnblv WI'idth < 8.54 in. (nominial design) < .54 in. (nominal d1esign)

Fuel Assembly Weight < 1, 680f lbs (including non-fuel < I 680 lbs (inclnding DFC and
hardwvare) non-fiuel har di iwar e)
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