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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001
Subject: NRC 10 CFR 71 Certificate of Compliance No. 9261, Docket No. 71-9261

License Amendment Request 9261-1

References: 1. Holtec Project No. 5014 ’
2. Holtec Safety Analysis Report No. HI-951251, Revision 8
3. Holtec License Amendment Request 1008-1, dated November 24, 1999

Dear Sir;

Pursuant to 10 CFR 71.31(b), Holtec International hereby submits License Amendment Request
(LAR) 9261-1, Revision 0, proposing certain amendments to 10 CFR 71 Certificate of
- Compliance .(CoC) No. 9261 for the HI-STAR 100 transportation package. Information
Wi describing and justifying the changes requested by this LAR is contained in the attachments
listed below. In preparing this amendment request package, we have intentionally included non-
mandatory material, such as marked-up and final versions of the CoC, and proposed Safety
Analysis Report (SAR) changes. This non-mandatory information adds to the overall bulk of the
submittal, but should greatly facilitate the NRC staff’s review effort. A final Revision 9 of the
HI-STAR 100 SAR will be submitted within 90 days of the issuance of the amended Certificate

of Compliance.

Attachment 1: Summary of Proposed Changes, including the descriptions, reasons, and
justifications for the proposed changes.

Attachment 2: Mark-ups of Proposed CoC Changes, Including Appendix A (strikeout/italic
form).

Attachment 3: Proposed Revised CoC, Including Appendix A (final form).
Attachment 4: Draft New Certificate Drawings.
Attachment S: Proposed Revision 9 Changes to the HI-STAR Safety Analysis Report .

This LAR proposes changes to the CoC, including Appendix A; the design drawings referenced
~ by the CoC; and the SAR which include (1) editorial corrections and clarifications, (2) revisions
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to limits for existing fuel array/classes, (3) two new fuel array/classes, (4) two new fuel canisters,
and (5) antimony-beryllium neutron sources. The new fuel canisters added are those in which
Dresden Unit 1 fuel assemblies previously stored at West Valley are now stored in Dresden
Units 2 and 3 spent fuel pools. Please note that authorization for transportation of PWR fuel
assemblies containing non-fuel hardware in the HI-STAR 100 System is not being requested at
this time. Authorization for storage of non-fuel hardware (Burnable Poison Rod Assemblies
(BPRAs) and Thimble Plug Devices (TPDs)) is being requested under a separate LAR for the
HI-STAR 100 Part 72 CoC 1008 (Reference 3). Aside from this difference, the certificate
drawings discussed below, and certain editorial changes that are unique to the respective CoCs,
the amendment requests for HI-STAR storage and transportation are identical.

Also included in this amendment request is a set of “certificate drawings” proposed to be added
as Appendix B to the CoC in accord with NRC’s previous instructions. These certificate
drawings contain all dimensional, welding, NDE, and Code compliance information appropriate
for a transport CoC, but dispense with the non-significant bits of data which have no reference in
the SAR, but which in the real world of custom fabrication would, inevitably, vary from one
overpack unit to another. Recognizing the need to pre-empt repetitive amendment requests, the
SFPO had asked us prior to the certification issuance to recast our existing licensing drawings on
the SAR into Certificate Drawings with all safety-significant information clearly set down.
Unfortunately, because of paucity of time, the review of these enhanced drawings could not
occur before the issuance of the transport CoC. Through this amendment request we seek to
fulfill our commitment with respect to the Certificate Drawings that could not be achieved in the
original CoC. These drawings are fully consistent with licensing drawings submitted with the
sister storage amendment request number 1008-1 (Ref. 3). They are numbered the same except
that the certificate drawing numbers are prefixed with a “C.” Certain of the “C” drawings,
however, are unique to transportation (e.g., impact limiter drawings). These are enhanced
versions of the drawings contained in Revision 8 of the transportation SAR.

In summary, the certificate drawings, created to ensure a high-quality transportation package
meeting all licensing requirements, minimize extrancous details, but contain all critical
dimensions. Extraneous dimensions/notes which do not bear on the safety analyses have been
deleted to minimize the need for repetitive and/or non-safety significant amendment requests in
the future. In all cases the safety margin$ reported in our SAR and in the NRC’s Safety
Evaluation Report remain robust. All changes in the drawings and TSAR text material have been
subjected to our rigorous multi-disciplinary engineering change acceptance review process and
appropriately documented in our quality files.
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In order to be able to implement these enhancements and ensure our ability to certify all existing
and future HI-STAR 100 Systems for dual-purpose use, we request approval of this amendment
request by February 28, 2000.

This submittal also contains information in the form of a Holtec Standard Procedure (HSP-107)
which is commercially sensitive to Holtec International and is treated by us with strict
confidentiality. This information is of the type described in 10CFR2.790(b)(4). The entirety of
this procedure is considered proprietary to Holtec. The attached affidavit sets forth the bases for
which the information is required to be withheld by the NRC from further disclosure, consistent
with these considerations and pursuant to the provisions of 10CFR2.790(b)(1). 1t is therefore
requested that the proprietary information enclosed be withheld from public disclosure in
accordance with applicable NRC regulations.

We appreciate the SFPO’s efforts in working through this first-of-a-kind evolution in dry spent
fuel storage and transportation technology.

Sincerely,

(. A

Brian Gutherman
Licensing Manager

Approved:

HA R tinah
K. P. Singh, Ph.D., P.E.
President and CEO

Document 1.D.: 5014355

Attachments: 1-5: As Stated Above
6. Affidavit Pursuant to 10 CFR 2.790
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Enclosure: Holtec Standard Procedure HSP-107

Cc:  Ms. Virginia Tharpe, USNRC, (10 hard copies, w/attach and encl., and floppy disk of
cover letter and Attachments 1 through 3)

Cc:  Mr. E. W. Brach (cover letter only)
Ms. S. Frant-Shankman (cover letter only)
Mr. R. Chappell (cover letter only)
Technical Concurrence:
Mr. Bernard Gilligan (Configuration Control)

PP
Dr. Alan Soler (Structural Evaluation) W

Dr. Indresh Rampall (Thermal Evaluation)

Mr. Kris Cummings (Containment Evaluation) % W < =
Dr. Everett Redmond II (Shielding Evaluation) /AZX 7 / "QI——@T
Dr. Stefan Anton (Criticality Evaluation) L= UGS T for Aot Mot
Mr. Steve Agace (Operations) /~S . %"“"

Y
Distribution (w/ attach. 1, w/o encl.) :

Recipient Affiliation

Mr. David Bland Southern Nuclear Operating Company

Mr. Ken Phy New York Power Authority

Mr. J. Nathan Leech Commonwealth Edison

Dr. Stanley Turner Holtec International Florida Office

Dr. Max DeLong Private Fuel Storage

Mr. Stan Miller Vermont Yankee Nuclear Power Corporation
Mr. Bruce Patton Pacific Gas & Electric — Diablo Canyon

Mr. Mark Smith Pacific Gas & Electric — Humboldt Bay
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- Distribution (w/ attach. 1. w/o encl.) (cont’d):

Mr. Rodney Pickard

Mr. David Larkin

Mr. Eric Meils

Mr. Paul Plante

Mr. Jeff Ellis

Mr. Darrell Williams

Mr. Joe Andrescavage

Mr. Ron Bowker

Mr. William Swantz

Mr. Chris Kudla

Mr. Keith Waldrop
i Mr. Matt Eyre

Mr. Al Gould

Dr. Seymour Raffety

Mr. John Sanchez

Ms. Kathy Picciott

Mr. John Donnell

American Electric Power

Energy Northwest

Wisconsin Electric Power Company

Maine Yankee Atomic Power Company
Southern California Edison

Entergy Operations — Arkansas Nuclear One
GPUN - Oyster Creek Nuclear Power Station
IES Utilities

Nebraska Public Power District

Entergy Operations — Millstone Unit 1 Decommissioning
Duke Power Company

PECO Energy

Florida Power & Light

Dairyland Power

Consolidated Edison Company

Niagara Mohawk Power Corporation

Private Fuel Storage, LLC (SWEC)
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SUMMARY OF PROPOSED CHANGES
SECTION I - PROPOSED CHANGES TO CERTIFICATE OF COMPLIANCE 9261
Proposed Change No. 1

Certificate of Comghance, Sectlon 5 a. 12) “Descrmtlon and Item 7 (page 7):

The maximum gross package weight is increased from l280,000 Ibs to 282,000 Ibs.
Note that this change requires a concomitant change to Certificate Drawing
C1782 (see Proposed Change Number 2). :

Reason for Proposed Change

To correct the package weight in the CoC to match the maximum analyzed weight
given in Safety Analysis Report (SAR) Table 2.2.4.

Justification for Proposed Change

The HI-STAR package was analyzed for its initial certification assuming a total
package weight of 282,000 lbs, including impact limiters. The current revision of
the CoC states 280,000 lbs because there is a discrepancy between the weight
value in Revision 8 of the SAR and on the drawing. This proposed change and
the proposed drawing change make the CoC, the drawmg, and the SAR
consistent.

Proposed Change No. 2 N v
Certiﬁcate of Compliance Sectiohs a.(3). “Drawings”;

a. The drawmg hst is rev1sed to reﬂect the replacement of the previous Holtec
Design Drawings with revised Holtec Certificate (“C”) drawings as the set of
drawings which are an integral part of the CoC. These “C” drawings are
included in Attachment 4. This change also includes a proposal to add a new
Appendix B to the CoC which will contain the “C” drawings and delete the
reference to the SAR.

"b. The drawing list is revised to add the Transnuclear Dresden Unit 1 (TN/D-1)
damaged fuel canister and the D-1 Thoria Rod Canister. These new drawings
are included in Attachment 4.
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Reason for Proposed Changes -

a.

Jus

a.

The drawings referenced in the current, approved transportation CoC are the
same drawings as those used to license the HI-STAR 100 System for storage
(CoC 1008). They contain a level of detail suitable for licensing review but
too much detail for drawings considered an integral part of the CoC (i.e.,
which cannot be changed without a certificate amendment). The detailed
drawmgs (as revised under the amendment request for storage CoC 1008) will
remain in the HI-STAR SAR for historical purposes, consistent with the
balance of the transport SAR material. The “C” drawings, and changes thereto
will be controlled with the CoC 1tse1fas Appendix B. ~

These drawings are added to reflect the authorization of a Transnuclear D-1
damaged fuel canister and a D-1 Thoria Rod Canister as allowed contents for
the HI-STAR 100 packaging. The addition of these canisters to Appendix A
of the CoC as authorized package contents is discussed below as a separate
change.

tlﬁcation for Proposed Changes

The reason for the changes is that the storage version of the detailed design
drawings may be changed by licensees under the provisions of 10 CFR 72.48.

There is no analogous process under Part 71. Therefore, a transportation CoC
amendment would be required for any change made under §72.48 which
affects a drawing common to transportation and storage in order to certify the
affected cask for transportation. This proposed change to more appropriately
detailed transportation certificate drawings is designed to eliminate the need
for Part 71 CoC amendments for non-safety-significant changes to the design
drawings. See Section III for additional information on drawings. This
change will reduce the burden on Holtec and NRC staff resources which
would be assigned to prepare and review, respectively, amendment requests of
little or no safety significance. The provisions of 10 CFR 72.48 for
transportation provide the appropriate administrative controls to ensure
changes to the detailed drawings which create an unreviewed safety question

- are reviewed and approved by the NRC before 1mp1ementat10n

These drawings are proposed to be included in Appendix B the CoC to ensure
only the approved canisters are loaded for transportatlon in the HI-STAR 100
System. It also ensures any changes to the drawings are controlled through an
amendment to the CoC.
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Proposed Chgnge No. 3

a.

Certificate of Compliance, Section 5.b.(1).(b), Definitions:

The definition of Damaged Fuel Assemblies is révised as shown in the
attached marked-up pages of the CoC to make the distinction between
damaged fuel and fuel debris consistent with that used in storage CoC 1008.

The definition of Damaged Fuel Containers is revised as shown in the
attached marked-up pages of the CoC to include the Holtec-designed DFC
and a Transnuclear (TN/D-1) DFC! currently containing D-1 fuel. Drawings
of the TN/D-1 DFC are contained in Attachment 4 and will be added to new
CoC Appendix B and SAR Section 1.4 (see Proposed Change No. 2).

The definition of Fuel Debris is revised as shown in the attached marked-up
pages of the CoC to be consistent with the definition used in HI-STAR
storage CoC 1008.

The definition of Planar-Average Initial Enrichment is revised as shown in
the attached marked-up pages of the CoC to delete the word “simple” and add

- the word “initial” to be consistent with the definition used in HI-STAR
storage CoC 1008. ‘ '

Reason for Proposed Changes |

 a,

c., and d. The current definitions of these terms are inconsistent between the
~ storage and transportation certificates of compliance.

. There are a significant number of Dresden Unit 1 fuel assemblies meeting the

HI-STAR fuel specifications which are currently stored in TN/D-1 damaged
fuel containers (DFCs). Authorizing this fuel for transportation in the HI-
STAR 100 packaging without having to remove it from the TN/D-1 DFCs and

~ load it into the Holtec DFCs will avoid imposing undue burden on the general

licensee with no additional safety benefit.

Justification for Proposed Changes

a.,

c. and d. Required for editorial éonéiﬁtency.

! The terms Damaged Fuel Container and Damaged Fuel Canister are used interchangeably throughout this
document and “DFC” is applicable to both.
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b. The justification for this proposed change is provided below, arranged by
technical discipline, as applicable. Conforming changes to the SAR are
summarized in Section II of this attachment and included in Attachment 5.

Structural Evaluatlon

The TN/D-1 DFC was previously approved for use in the TN-9 transportation
package. In addition, the TN/D-1 DFC has been structurally evaluated by
Holtec International and found to meet all required design requirements for
transportation in the HI-STAR 100 package. The details of this evaluation are
‘contained in proposed new SAR Appendlx 2.A0, included in Attachment 5 to
this letter. All required safety margins are greater than zero or, in other
words, the factors of safety are greater than 1.0. '

The SAR Chapter 2 NUREG-1617/10 CFR 71 compliance matrix has been
revised to address the new DFCs and the supporting appendix. Since all
required text changes are confined to the new appendlx, no new chapter text is
required.

wm

Transportatlon of damaged fuel and fuel debns meeting the spec1ﬁcat10ns of
the CoC is permitted in the HI-STAR MPC-68 and —68F when encased in a
DFC. The thermal characteristics of the TN/D-1 DFC and the Holtec DFC
shown on Design Drawing C1783 were compared in support of this
amendment request. The TN/D-1 DFC is a square shaped canister box
fabricated from 12 gage stainless steel plates. A bounding thermal calculation
has been prepared in support of this amendment to determine the most heat
resistive fuel from the Low Heat Emitting (LHE) group of assemblies encased
in a DFC. It is noted that in this configuration, interruption of radiation heat
exchange between the fuel assembly and the fuel basket by the DFC boundary
renders this as _boundmg Both canister designs are evaluated and the one
" exhibiting lower heat dissipation characteristics was adopted for analysis.

In the LHE group of assemblies, the low decay heat load D-1 fuel
(approximately 8 kW) guarantees large thermal margins to permit safe
transportation of D-1 fuel in the TN/D-1 DFC. The HI-STAR temperature
field for a conservatively bounding heat load case was calculated and is
reported in proposed revisions to HI-STAR SAR Chapter 3 at Subsection
3.4.1.1.18. A substantial margin of safety has been demonstrated by the
analysis.
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Shielding Evaluation

Transport of damaged fuel and fuel debris meeting the specifications of the
CoC is permitted in the HI-STAR MPC-68 and MPC-68F when encased in a
DFC. Sections 5.4.2 and 5.4.3 of the HI-STAR SAR Revision 8 discuss the
post-accident shielding evaluation for the damaged fuel. These sections
assume that the damaged fuel assemblies and fuel debris collapse to a height
of 80 inches. This dimension was calculated based on the inside dimension of
the DFC and the dimensions of the fuel assemblies. Since the Transnuclear
DFC has a smaller inside dimension than the Holtec DFC, the analysis in
Sections 5.4.2 and 5.4.3 of the HI-STAR SAR is applicable and conservative.
In addition, the shielding analysis does not take credit for the DFC container
in determining the acceptability of storing the approved damaged fuel and fuel
debris. Therefore,  the use of the TN/D-1 DFC does not affect the shielding
analysis and no changes to the Chapter 5 of the SAR are necessary as a result
of this proposed change

Criticality Evaluation

The TN/D-1 DFC was analyzed with the same set of contents used for the
analysis of the Holtec DFC documented in Rev. 8 of the HI-STAR 100 SAR.
This set includes 6x6 and 7x7 fuel assemblies with various numbers of rods
missing, a collapsed assembly and dispersed fuel powder. The maximum kg
values for both DFCs are listed in SAR Table 6.4.5 (Attachment 5). There is
no significant difference in reactivity between the two DFCs. Only for one
case (collapsed assembly) the reactivity for the TN/D-1 DFC is increased
marginally (Ak = 0.0012) compared to the Holtec DFC. In all other cases, the
reactivity for the TN/D-1 DFC is below the reactivity of the Holtec DFC with
the same contents. Therefore, with the TN/D-1 DFC used instead of the
Holtec DFC, the cask system is still in compliance with the regulatory
requirement of k. < 0.95.

Proposed Change No. 4
Certificate of Compliance, Sectien 6.a |

The wording of this item is revised to coﬁect a giammatical error as shown in the
attached marked-up pages of the CoC

Reason and Justification for Proposed Change

Editorial.
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Proposed Change No. 5 .

Certificate of Compliance, Section 6 a. (2)

The MPC helium backfill denszty hmlt is revised to be a maximum helium
backfill pressure with acceptance criteria as shown in the attachcd marked-up
CoC pages

: Reason for Proposed Change

: Densxty limits for helium backfill of the MPC are necessary when basket internal
convection heat transfer is relied upon for safe transportation of the spent nuclear

- fuel. . The HI-STAR licensing basis completely neglects this mode of heat
transfer. The existing limits on helium backfill density are, therefore, overly

~ restrictive and a change in favor of a simpler requirement is warranted. The
change is designed to relieve the users of an unnecessary burden ‘of confirming
helium backfill density within in a very narrow range of acceptance.

Justification for Proposed Change

The proposed change to the MPC helium backfill CoC limits requires the users to
backfill the MPC up to a maximum helium pressure. This ensures the presence of
helium in the MPC free space. Any positive helium pressure in the MPC (i.e.,> 1
atm) is consistent with the governing thermal analyses, The positive helium
pressure in the MPC along with the helium pressure of between 10 and 14 psig in

" the HI-STAR overpack annulus (also required by the CoC) provide reasonable
assurance of no air inleakage into the MPC cavity during transport operations.
The upper pressure limit protects the MPC from potential overpressure during the
hypothetical accident scenario where 100% of the fuel rods are assumed to
rupture. ,

Proposed Change No. 6
Certificate of Compliance, Section 6.a.( 10):

a. The double asterisk and associated note from the overpack closure plate bolt
torque value are deleted. . .

b. The torque value for the overpack vent and drain port plugs is mcreased to 45
+5/-0 ft-lbs.
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Reason for Proposed Changes

a. To provide flexibility for the user.

b. To provide the proper amount of compression for the port plug seals.
Justification for Proposed Changes | |

a. The pattern and number of passes used to torque the overpack closure plate
bolts is an unnecessary level of detail to be included in the CoC. While this is
the recommended pattern and number of passes in the SAR, the user should
have the option of using a different process, provided the required bolt torques
are met.

b. The seal manufacturer has recommended increasing the port plug torque to
ensure sufficient compression of the seal. The depth of the seal groove
machined under the heads of the port plugs ensure the seals seat at the higher
torque without over-compression.

Proposed Change No. 7
Certificate of Compliance, Section 6.b.(1):

The requirement to perform trunnion acceptance testing in accordance wnth ANSI
N14.6 is deleted.

Reason for Proposed Changes

To delete an unnecessary reference to an. ANSI Standard and make the
transportation requirements for trunnion testing consistent with HI-STAR storage
(CoC 1008). ,

Justification for Proposed Changes

SAR Subsection 8.1.2.1 provides the necessary guidance for trunnion acceptance
testing and subsequent inspections. Referencing ANSI N14.6 provides unneeded
additional requirements (e.g., annual testing and non-destructive examination
beyond visual examination).
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Proposed Change No. 8
Certificate of Compliance, Section 6.b.(7):
The requirement to perform heat transfer capability testing on every fabricated

HI-STAR 100 overpack is revised to require this testing on only the first
fabricated overpack.

~ Reason for Proposed Change

To make the transportation requirements for heat transfer capability testing
consistent with HI-STAR storage (CoC 1008).

Justification for Proposed Change

HI-STAR overpack design and fabrication are controlled by the design drawings
and the fabrication procedures, including quality control inspections. The overall
heat transfer capability of the overpack will be confirmed by testing of the first
fabricated overpack as stated in the CoC. Additional testing of subsequent

fabricated overpacks would be expected to yield similar results as the first test and
is therefore deemed unnecessary.

Proposed Change No. 9

Certificate of Compliance, Section 6.b.(9):
The words “verified by” are added after “shall be.”

Reason for and Justification Proposed Change
Editorial Correction.
Proposed Change No. 10

Certificate of Compliance, Item 8 (page 7):
The word “least” is added after “at.”

Reason and Justification for Proposed Change

Editorial correction.
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Proposed Change No. 11
Certificate of Compliance, Appendix A, Table A.1:

MPC-24, Item 1.A.1.c and MPC-68, Item II.A.1.d are revised to add “decay heat”
after “burnup” and “initial” before “enrichment.” .

Reason and Justiﬁc'ation for Proposed Changes
The tables to which these items are refer include limits on decay heat. The word

“initial” is added to be consistent with the use of the term “initial” with maximum
enrichment limits in the same table.

Proposed Change No. 12

Certificate of Compliance, Appendix A, Table A.1, Items [1.A.3.d, I1.A.4.d,
ImLLA.1.d, OLLA.2.d, and H1.A.3.d: .

The “c” in “Cooling time” is changed to lower case.
Reason for and Justiﬁcation, 'Propbsed Change
~ Editorial Correction. |
P'rop' osed Change No. 13 | L
Certificate of Compliance, Appendix A, Table A.1:

For the MPC —68 and MPC-68F, new Items II.A.5 and ITI.A.7 are added as shown
in the attached marked-up pages of the CoC table to allow transportation of up to
one Dresden Unit 1 (D-1) Thoria Rod Canister in these MPC models. Drawings of
the D-1 Thoria Rod Canister are prov1ded in Attachment 4 and are added to
Section 1.4 of the SAR and Appendlx B of the CoC (see Section II of this
attachment). Confonmng revisions are made to CoC Table A.1, Items IL.B and
IL.B. -

" - Reason for Proposed Change

Dresden Unit 1 needs to place one Thc;ﬁa Rod Canister into transportation to
support plant decommissioning.
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Justification for Proposed Change
Structural Evaluation

The Dresden Unit 1 Thoria Rod Canister has been structurally evaluated by
Holtec International and found to meet all required design requirements for
transportation in the HI-STAR 100 system. The details of this evaluation is
contained in proposed new SAR Appendlx 2.A0, included in Attachment 5 to this
letter. All required safety margins are greater than zero or, in other words, the
factors of safety are greater than 1.0. ‘ '

Thermal Evaluatioh

The Thoria Rod Canister is designed to hold a maximum of 20 fuel rods arrayed
in a 5x4 configuration. Eighteen rods are actually in the canister. The fuel rods
contain a mixture of enriched UQ, and thorium oxide in the fuel pellets. The fuel
rods were originally constituted as part of an 8x8 fuel assembly and used in the
second and third cycle of Dresden-1 operation. The maximum fuel burnup of
these rods is quite low (< 16,000 MWD/MTIHM). The Thoria Rod Canister
internal design is a honeycomb structure formed from 12 gage stainless steel
plates. The rods are loaded in individual square cells and thus are isolated from
each other by the cell walls. The few number of rods (18 per assembly) and very
low burnup of fuel stored in these Dresden-1 canisters render them as miniscule
sources of decay heat. The canister all-metal internal honeycomb construction
serves as an additional means of heat dissipation in the fuel cell space. All these
considerations provide ample assurance that these fuel rods will be stored in a
benign thermal environment and therefore remain protected during transportation.

Shielding Evaluatlon

Dresden Unit 1 has a single DFC containing 18 thoria rods which have obtained
a relatively low burnup, 16,000 MWD/MTIHM. These rods were removed from
two 8x8 fuel assemblies which contained 9 rods each. The irradiation of thorium

- produces an isotope which is not commonly found in depleted uranium fuel. Th-
232 when irradiated produces U-233. The U-233 can undergo an (n,2n) reaction
which produces U-232. The U-232 decays to produce T1-208 which produces a
2.6 MeV gamma during beta decay. This results in a significant source in the
2.5-3.0 MeV range which is not commonly present in depleted uranium fuel.
Therefore, this single DFC container was analyzed to determine if it was
bounded by the current shielding analysis.

A radiation source term was calculated for the 18 thoria rods using SAS2H and
ORIGEN-S for a burnup of 16,000 MWD/MTU and a cooling time of 18 years.
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- Table 5.2.29 of proposed Revision 9 of the HI-STAR SAR describes the 8x8 fuel
assembly that contains the thoria rods. Table 5.2.30 and 5.2.31 of proposed
Revision 9 of the HI-STAR SAR shows the gamma and neutron source terms,
respectively, that were calculated for the 18 thoria rods in the Thoria Rod
Canister. Comparing these source terms to the design basis 6x6 source terms for
Dresden Unit 1 fuel in Tables 5.2.6 and 5.2.14 clearly indicates that the design
basis source terms bound the thoria rods source terms in all neutron groups and
in all gamma groups except the 2.5-3.0 MeV group. As mentioned above, the
thoria rods have a significant source in this energy range due to the decay of Ti-
208.

It is obvious that the neutron spectra from the 6x6 fuel assembly bounds the
thoria rod neutron spectra with a significant margin. In order to demonstrate that
the gamma spectrum from the single Thoria Rod Canister is bounded by the
gamma spectrum from the design basis 6x6 fuel assembly, the gamma dose rate
on the outer radial surface of the overpack was estimated conservatively
assuming an MPC-68 filled with Thoria Rod Canisters. This'gamma dose rate
was compared to an estimate of the dose rate from an MPC full of design basis
6x6 fuel assemblies. The gamma dose rate from the 6x6 fuel was higher than the
dose rate from an MPC full of Thoria Rod Canisters. This, in conjunction with
the significant margin in neutron spectrum and the fact that only one Thoria Rod
Canister is proposed to be authorized for transport in the HI-STAR 100 System

_ clearly demonstrates that the Thoria Rod Canister is acceptable for transport in
the MPC-68 or the MPC-68F. . . - : e ,

Criticality Evaluation

The Thoria Rod Canister is similar to a DFC with an internal separator assembly
containing 18 intact fuel rods. The configuration is illustrated in proposed new
SAR Figure 6.4.10. The k. value. for an MPC-68F filled with Thoria Rod
Canisters is calculated to be 0.18. This low reactivity is attributed to the relatively
low content in ***U (equivalent to UO, fuel with an enrichment of approximately
1.7 wt% *°U), the large spacing between the rods (the pitch is approximately 1%,
the cladding outside diameter is 0.412”) and the absorption in the separator
assembly. Together with the maximum k¢ values listed in SAR Tables 6.1.2 and
6.1.3 this result demonstrates that the k. for a Thoria Rod Canister loaded into
the MPC68 or the MPCGSF together with other approved fuel assemblies or DFCs
. will remain well below the regulatory requirement of ks < 0.95.

Containment Evaluation

The HI-STAR containment analyses ha\"e been revised to account for several new
isotopes associated with the Thoria Rod Canister. These isotopes (Bi-212, Pb-212,
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Po-216, Ra-224, Rn-220, Th-228 and U-232) had a negligible effect on the
resulting doses because only one Thoria Rod Canister is authorized for loading in
an MPC-68 or —68F with 67 other design basis BWR assemblies. Therefore, the
thoria rod isotopes are not included in the presentation of the containment analysis
inputs or results in the SAR. .

Proposed Change No. 14

Certificate of Comphance, Agpendxx A, Table A.1:-

New Items IL.D and IIL.D are added as shown in the attached marked;up CoC
pages ‘to authorize Dresden Unit 1 fuel assemblies containing one antimony-
beryllium neutron source in the assembly lattice for transportatlon

Reason for Proposed Change

Dresden Unit 1 needs to place fuel assembhes containing antlmony-beryllmm
neutron sources into transportatlon to support plant decommxssxomng

Justiﬂcation for Proposed Change
Structural Evaluatlon |

The fuel assembly parameters used in the de51gn basis structural evaluations are
not affected by this change. The neutron sources have no impact on component
temperatures or fuel assembly size and weight.

Thcrma] Evaluation

The substitution of antlmony-berylhum sources in a fuel assembly in lieu of heat
“emitting fuel rods is bounded by the existing thermal analyses, which assume
decay heat productlon from the replaced fuel rods.

Shleldmg Evaluatlon

Dresden Unit 1 has antimony-beryllium neutron sources which are placed in the
water rod location of their fuel assemblies. These sources are steel rods which
contain a cylindrical antimony-beryllium source which is 77.25 inches in length.
The steel rod is approximately 95 inches in length. Information obtained from
Dresden Unit 1 characterizes these sources in the following manner: “About one-
quarter pound of beryllium will be employed as a special neutron source
material. The beryllium produces neutrons upon gamma irradiation. The gamma
rays for the source at initial start-up will be provided by neutron-activated
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antimony (about 865 curies). The source strength is approximately 1E+8
neulrons/secon

As stated above beryllium produces neutrons through gamma madlatlon and in

. this particular case antimony is used as the gamma source. The threshold gamma
energy for producing neutrons from beryllium is 1.666 MeV. The outgoing

. neutron energy increases as the incident gamma energy increases. Sb-124, which
.decays by beta decay with a half life of 60.2 days, produces a gamma of energy
1.69 MeV which is just energetic enough to produce a neutron from beryllium.
Approximately 54% of the beta decays for Sb-124 produce gammas with
energies greater than or equal to 1.69 MeV. Therefore, the neutron production
rate in the neutron source can be specified as 5.8E-6 neutrons per gamma
(1E+8/865/3.7¢+10/0. 54) with energy greater than 1.666 MeV or 1.16E+5
neutrons/curie (1E+8/865) of Sb-124.

With the short half life of 60.2 days, all of the initial Sb-124 is decayed and any
Sb-124 that was produced while the neutron source was in the reactor is also
decayed since these neutron sources are assumed to have the same minimum
cooling time as the Dresden 1 fuel assemblies (array classes 6x6A, 6x6B, 6x6C,
and 8x8A) of 18 years. Therefore, there are only two possible gamma sources
-which can produce neutrons from this antimony-beryllium source. The first is the
gammas from the decay of fission products in the fuel assemblies in the MPC.
The second gamma source is from Sb-124 which is being produced in the MPC
from neutron activation from neutrons from the decay of fission products.

MCNP calculations were performed to detemune the gamma source as a result of
decay gammas from fuel assemblies and Sb-124 activation. The calculations
explicitly modeled the 6x6 fuel assembly described in Table 5.2.2 of Revision 8
of the HI-STAR SAR. A single fuel rod was removed and replaced by a guide
tube. In order to determine the amount of Sb-124 that is being activated from
neutrons in the MPC it was necessary to estimate the amount of antimony in the
neutron source. The O.D. of the source was assumed to be the L.D. of the steel
rod encasing the source (0.345 in.). The length of the source is 77.25 inches. The
beryllium is assumed to be annular in shape encompassing the antimony. Using
the assumed O.D. of the beryllium and the mass and length, the LD. of the
beryllium was calculated to be 0.24 inches. The antimony is assumed to be a
solid cylinder with an O.D. equal to the LD. of the beryllium. These assumptions
are conservative since the antimony and beryllium are probably encased in
another material which would reduce the mass of antimony. A larger mass of
antimony is conservative since the calculated activity of Sb-124 is directly
proportional to the initial mass of antimony. ‘
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The number of gammas from fuel assembliés with energies greater than 1.666
MeV entering the 77.25 inch long neutron source was calculated to be 1.04E+8
gammas/sec which would produce a neutron source of 603.2 neutrons/sec
(1.04E+8 * 5.8E-6). The steady state amount of Sb-124 activated in the antimony
~ was calculated to be 39.9 curies. This activity level would produce a neutron
~ source of 4.63E+6 neutrons/sec (39.9 * 1.16E+5) or 6.0E+4 neutrons/sec/inch
(4.63E+6/77.25). These calculations conservatively neglect the reduction in
antimony and beryllium which would have occurred while the neutron sources
were in the core and being irradiated at full reactor power

Since this is a localized source (77.25 inches in length) it is appropnate to
compare the neutron source per inch from the design basis Dresden Unit 1 fuel
assembly, 6x6, containing an Sb-Be neutron source to the design basis fuel
neutron source per inch. This comparison, presented in Table 14.1 below,
demonstrates that a Dresden Unit 1 fuel assembly contammg an Sb—Be neutron
source 1s bounded by the design basis fuel.

As stated above, the Sb-Be source is encased in a steel rod. Therefore, the
gamma source from the activation of the steel was considered assuming a burnup
of 120,000 MWD/MTU which is the maximum burnup assuming the Sb-Be
source was in the reactor for the entire 18 year life of Dresden Unit 1. The
cooling time assumed was 18 years which is the minimum cooling time for
Dresden Unit 1 fuel. The source from the steel was bounded by the design basis
fuel assembly. In conclusion, transport of a Dresden Unit 1 Sb-Be neutron source
in a Dresden Unit 1 fuel assembly is acceptable and bounded by the current
analysis.
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Table 14.1

Comparison of Neutron Source per inch per second for
Design Basis 7x7 fuel and Design Basis Dresden Unit 1 fuel.

Reference for

Assembly | Active Neutrons per | Neutrons per
fael sec per inch | sec per inch neutrons per sec
length with per inch
(inches) : Sb-Be source C
Tx7 144 | 6.38E+5 N/A: Table 5.2.13 Rev.
design : 8 HI-STAR SAR
basis 39.5 GWD/MTU
and 15 year
: ‘ cooling
6x6 110 2.85E+5 3.45E+5 Table 5.2.14 Rev.
design 8 HI-STAR SAR
basis . o :
6x6 110 - 3.67E+5 4.27E+S Table 5.2.17 Rev.
design 8 HI-STAR SAR
basis - :
MOX
Criticality Evaluation

The reactivity of a fuel assembly containin‘g‘ neutron sources is not affected by

the presence of a neutron source (other than by the presence of the material of the
source, which is discussed later). This is true because in a system with a keq less
than 1.0, any neutron population produced at any time, regardless of its origin or
size, will decrease over time. Therefore, a neutron source of any strength will not
increase reactivity, but only the neutron flux in a system, and no additional
criticality analyses are required. Sources are inserted as rods into fuel assemblies,
i.e., they replace either a fuel rod or water rod (moderator). Therefore, the
insertion of the material of the source into a fuel assembly will also not lead to an

_ increase of reactivity.

Proposed Change No. 15

Certificate of Compliance, Table A’.‘l. Item MILA.1:

The word “specified” is added after the word “criteria.”




U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Decument ID 5014355

Attachment 1
Page 16 of 56

Reason for and Justification Proposed Change

Editorial Correction.

Proposed Change No. 16

- Certificate of Compliance, Appendix A, Tables A.2 and A.3:

The notes at the bottom of all but the last sheet of both tables are deleted. The
remaining notes at the end of Tables A.2 and A.3 are revised as described below
and as shown in the attached marked-up pages of the CoC. Pointers to these notes

are also revised accordingly.

a.

d.
e

f.

Note 1 in Table A.3 is revised to reduce the scope of the note to apply to
dimensional limits only.

Note 3 in both tables is revised to clarify the intent. Previous Notes 3
through 9 in Table A.3 are now Notes 4 through 10. :

Re-numbered Note 4 in Table A.3 is revised to increase the allowable

weight percent of U-235 in the MOX rods of fuel assembly array/class 6x6B
from 0.612 to 0.635. This note is also clarified to state that the weight
percentages are to be calculated based on the total fuel weight (i.e., uranium
oxide plus plutonium oxide).

New Note 11 is added to Table A.3.
New Note 12 is added to Table A.3.

New Note 13 is added to Table A.3.

Reason for Proposed Changes

a.

The current Note 1 in Table A.3 addresses both dimensional limits and
uranium weight limits. This was inappropriate since the note conveys
different information for these different data types. Splitting the note
removes a potential source of confusion for the user and makes HI-STAR
transportation consistent with HI-STAR storage (CoC 1008) and HI-
STORM (Docket 72-1014).

As currently worded, if is unclear Whether implementation of the tolerance
offered by Note 3 requires adjusting the value of the as-delivered uranium
mass for a fuel assembly, or adjusting the uranium mass limit specified in
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the table for comparison against users’ fuel records. The intent is to adjust
the uranium mass limit up, as necessary, for comparison against users fuel
records. - This eliminates a potential poor practlce of users adjusting uranium
mass values found on fuel records. :

User feedback indicates that there are fuel assemblies with MOX rods
containing less than 1.578 weight percent fissile plutonium in natural
uranium. To bound this situation, the uranium content is increased slightly.
The second change to Note 4 is proposed to improve clarity regarding the
intent of the note.

New Note 11 is proposed in response to user feedback that some assemblies
may include non-fuel rods whlch are filled with non-fissile matenal in lieu
of water.

New Note 12 is proposed to be added for information.on this new
array/class.

New Note 13 is propdsed to address a situation for fhc 9x9E fuel assembly
array/class where one assembly type in the class (SPC 9x9-5) contains rods
of different dimensions within the array.

Justification for Proposed Changés

a.

b.

Enhances user implementation.

None. The tolerance in the mass limit allowed by this note is in the
current, approved CoC. :

All criticality calculations for the 6x6B fuel assembly array/class were re-
performed (see proposed revised SAR Table 6.2.38 in Attachment 5). The
change in reactivity for this change is small (less than 20). This
demonstrates that the maximum k¢ remains below 0.95 with the increased
uranium concentration. The second change is proposed for clarity.

Replacing water with a non-fissile material will reduce the amount of
moderator without increasing the amount of fissile material. This results in
a decreased reactivity. This situation is comparable to the overall
reduction of water density analyzed in Section 6.4.2.1 of the SAR, which
shows a decrease of reactivity with decreasing water density (i.e.
decreasing the amount of water in the cask). The existing calculations
assuming water in the water rods are therefore bounding for rods with
non-fissile material in lieu of water.
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e. New fuel assembly array/class 8x8F represents a unique fuel assembly

type known as the QUAD+. New Note 12 is proposed to describe the
unique water rod features of this assembly.

f. ©  The SPC 9x9-5 fuel type is configured with two types of fuel rods having
differing dimensions. Accordingly, the criticality analyses have been
performed considering the varying fuel rod dimensions in the SPC 9x9-5
fuel type. Bounding all fuel rods in the assembly with one set of rod
dimensions is not feasible because of excessive dimensional overlap.

Proposed Change No. 17
Certificate of Compliance, Appendix A, Tables A.2 and A.3:

The maximum allowed design initial uranium masses for selected fuel assemblies
is increased as shown in the marked-up CoC tables. This affects PWR fuel
assembly array/classes 14x14A, 14x14B, 14x14C, 15x15A, 16x16A, 17x17A,
17x17B, and 17x17C in Table A.2 and BWR fuel assembly array/classes 6x6A,
6x6B, 6x6C, 8x8E, 9x9A, 9x9B, 9x9C, 9x9D, 9x9E, 9x9F, IOxIOA, 10x10B, and
10x10C in Table A3

Reason for Proposed Changes

To respond to user feedback describing certain fuel assemblies which have
uranium masses slightly above the specified limit (including the tolerance allowed
by Note 3) for the applicable fuel assembly array/class. These changes are
required to ensure users can load all of the fuel they plan to place into
transportation.

Justification for Proposed Changes
Structural Evaluation

There is no effect on the existing structural evaluation. The increased uranium
masses do not cause an increase in the overall assembly weight limits in the same
tables of the CoC. These weights (or greater) were used in the structural

" evaluation. Since the allowed assembly welghts are not bemg changed, the
structural evaluatxon is unaffected.
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Thermal Evaluation

 There is o effect on the ex1stmg thermal evaluation. This is because the allowed

- heat load for the cask is computed based on the heat transfer characteristics of the

cask system and peak cladding temperature limitations. The increase in uranium

- mass does not impact any assumption made in determining thc heat transfer
- characteristics of the cask system.

Shielding Evaluation

The uranium mass limit is a value that is determined from the shielding analysis.
An increase in the mass of uranium will result in an increase in the neutron and
gamma source term and decay heat load for a specified burnup and cooling time.
The current CoC developed from the analyses in Revision 8 of the HI-STAR SAR
provides some margin between the analyzed mass of uranium and the approved
mass of uranium as listed in the CoC. The allowable burnup and cooling times in
the CoC were developed by a comparison of the calculated decay heat for the
design basis assemblies to the allowable decay heat as determined in the thermal
analysis and a comparison of the calculated dose rates to the allowable dose rates.
The decay heat values that are compared against the limits were calculated using
the mass of uranium listed in Chapter 5 of the HI-STAR SAR for the design basis
fuel assemblies. Since a lower mass of uranium will result in a lower decay heat,
it is conservative, and provides margin, to specify the allowable mass of uranium
in the current CoC for the deSIgn basis fuel assemblies (B&W 15x15 and 7x7)
lower than the values analyzed in Chapter S.

As discussed in Section 525 of the HI-STAR SAR Revision 8, the design basis
assembly was chosen by comparing the source terms for many different types of
assemblies. All of the assemblies were shown to have a lower source term than
the design basis fuel assemblies. For additional conservatism the mass of uranium
specified in the CoC of Revision 8 of the HI-STAR SAR for these non—des1gn
basis fuel assemblies was also specified lower than the mass used in the
comparison in Chapter 5. This level of conservatism was unnecessary since the
decay heat load and radiation source used to determine the allowable burnup and
cooling times for all assemblies was the decay heat load and radiation source from
the design basis fuel assemblies. Therefore, there was already a significant margin
of conservatism for the non-design basis fuel assemblies by using the design basis
fuel to determine the allowable burnup and cooling times. Section 5.2.5.3 of
Revision 8 of the HI-STAR SAR provides an indication of the level of
conservatism associated with using the design basis decay heat for the non-design
basis fuel assemblies.
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The proposed change in the CoC is to increase the mass of uranium for the non-
- design basis fuel assemblies up to the value that was used in the analysis in
"Chapter 5 of the HI-STAR SAR to determine the design basis fuel assembly. As
mentioned above, this change eliminates unnecessary over-conservatism while
still maintaining a significant degree of conservatism and margin for the non-
design basis fuel assemblies. The allowable mass loading for the design basis fuel
assemblies remains unchanged. Therefore, the proposed change does not affect
the shielding analysis presented in Revision 8 of the HI-STAR SAR. Additional
clarification has been added to the proposed Revision 9 of the HI-STAR SAR to
discuss this issue. v

Criticality Evaluatxon

The cntlca.hty analyses are not affected by these changes. Cntlcahty analyses for
the bounding assembly in each array/class are performed with a fuel (uranium)
mass exceeding the mass limit in the CoC for that array/class. This is due to the
assumed fuel density of 96.0% of the theoretlcal fuel den51ty of 10.96 g/em’ for
all criticality calculations.

» Containment Evaluation :

As described in the shielding evaluation, the values of uranium mass used in the
shielding analyses have not changed. These proposed changes simply increase
the allowed uranium masses to those used in the ana1y51s The source terms used
in the containment analyses were taken from the source terms used in the
shielding analyses. Therefore, the existing contamment evaluation is still
boundlng for the proposed new uranium mass hm1ts -

Proposed Change No 18
Certificate of Compliance, Appendix A, Tables A2 and A.3:

Certain fuel assembly parameter limits are revised as shown in the attached

marked-up CoC tables. This affects PWR fuel assembly array/class 14x14C in

Table A.2 and BWR fuel assembly array/classes 6x6A, 6x6B, 7x7A, 7x7B, 8x8A,
- 8x8B, 8x8D, 9x9B, 9x9D,’ 9x9E, 9x9F, and 10x10C in Table A.3.

Reason for Proposed Changes
' To respond to user feedback descnbmg certain ﬁ,lel assemblies which have

parameters outside of the limits in the existing CoC Tables. These changes are
required to ensure users can load all of the fuel they plan to transport.
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Justification for Proposed Changes
Structural Evaluation

- The proposed changes to parameter limits for some of the existing fuel assembly
array/classes have no impact on the structural evaluation because the design basis
weights used in the analyses (and provided as limits elsewhere in the CoC) are not
changed, the design basis temperatures are not changed, and the lengths and
widths of the fuel assemblies (also limited by the CoC) are not changed.

. Thermal Evaluation

The active fuel length for array/classes 6x6A and 6x6B is proposed to be
increased to 120 inches to bound an earlier variant of Dresden-1 fuel. Among the
fuel assemblies included in the 6X6A array/class, one particular fuel type was
determined to be fabricated with a thinner cladding (0.026 in.) relative to other
fuel in this class (minimum 0.030 in. cladding). In the 7x7A array/class of fuel
assemblies, minor adjustments to the fuel parameters’ was necessary to bound
Humboldt Bay fuel. Changes to the 7x7B and 8x8B fuel assembly array/classes
were necessary to bound the fuel types at Oyster Creek plant. Accordingly, the
thermal analysis for these fuel types was evaluated in support of this amendment
~ and additional analyses performed, as required.

A review of the Oyster Creek fuel parameters against the fuel parameters of other
fuel types in the same array/classes has revealed no significant differences. The
Oyster Creek 7x7 fuel rod mechanical parameters are identical to an existing
member of the 7x7B class. The relatively larger pellet diameter (from 0.491 vs.
0.488 in) necessitates an adjustment to the uranium mass limit for this an'ay/class
The Oyster Creek 8x8 fuel rod diameter is slightly larger than other members in
the 8x8B class and has a thicker claddmg

An 8x8 fuel assembly used at Browns Ferry and a 9x9 fuel assembly from Grand
Gulf, have been evaluated in support of this amendment request to modify the
- BWR fuel parameters. leemse, a Millstone Unit 2 14x14 fuel assembly has
been evaluated to support modxﬁcatlon of the PWR fuel tables. As explained
below, these PWR and other BWR fuel have been evaluated i in accordance with
the NRC approved HI-STAR thermal analysis methodologies to confirm that the
HI-STAR 100 temperature field is bounded by the design basis analyses.

The overall HI-STAR thermal analysis methodology is partitioned into two
evaluations. The first evaluation pertains to determining the appropriate peak

2 Cladding thickness change from 0.033 in to 0.0328 in and active fuel length from 79 in to 80 in.
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cladding temperature limits for transportation of each proposed fuel type. In the
second evaluation, the temperature field in the HI-STAR 100 cask is computed
and the resulting cladding temperatures demonstrated to be below the respective

~ temperature limits. The analytical evaluations are further sub-divided in two
groups of fuel assemblies classified as Low Heat Emitting (LHE) fuel assemblies
and Design Basis (DB) fuel assemblies. The LHE fuel assemblies are
characterized by low bumup, long cooling time and short active fuel lengths.
Consequently, their heat loads are dwarfed by the full active length DB fuel
assemblies. The additional Dresden-1 and Humboldt Bay fuel assemblies in the
6x6A and 7x7A array/classes belong to the LHE group of fuel, while the
additional Oyster Creek, Browns Ferry, and Grand Gulf fuel assemblies are
1ncluded in the DB group.

In accordance with the PNL-6189 methodology, peak fuel cladding temperature
limits are specified as a function of cladding stress and age of fuel. The cladding
stress calculations for the additional fuel are documented in proposed revised
'SAR Tables 3.3.5 and 3.3.6 in Attachment 5 to this letter. The cladding stress in
the additional DB firel types is bounded by the limiting cladding stress computed
previously. An adjustment to the SVEA-96 fuel parameters (an O.D. change by
0.001 inch) is insignificant for the cladding stress evaluation as it is bounded by
' the design basis cladding stress. Consequently, the age-dependent peak fuel
cladding temperature limits do not require changes to accommodate the additional
fuel. For the LHE fuel group, the thin-clad Dresden-1 fuel type is determined to
be the limiting fuel resulting in a downward shift in the applicable fuel cladding
temperature limit. The revised temperature limits for LHE and DB fuel are
summanzed in proposed revised SAR Table 3.3.7.

The second evaluation pertaining to computation of the HI-STAR 100 cask
temperature field is functionally dependent upon the effective conductivity of fuel
assemblies loaded in the MPC-68 fuel cells. The LHE fuel assemblies are further
analyzed under the assumption that they are loaded while encased in stainless
steel DFCs. Due to interruption of radiation heat exchange between the fuel
assembly and the fuel basket by the DFC boundary, this configuration is bounding
_for the thermal evaluation. Two DFC designs are evaluated — a previously
approved Holtec design (Holtec Drawing No. C1783) and an existing TN/D-1
DFC in which some of the Dresden-1 fuel is currently stored (see Proposed
Change Number 3.b) . The most resistive fuel assembly determined by analytical
evaluation is considered for the HI-STAR 100 cask thermal evaluation. The
results of the evaluation of additional fuel types performed in support of this
amendment request are summanzed in proposed rewsed Table 3 4.6 for LHE and
DB fuel (see Attachment 5).
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In both groups investigated, the thermal conductivity of the additional fuels are
bounded by the limiting fuel types in each group. For the DB group of fuel
assemblies, it is shown that the peak cladding temperature limits for the limiting
fuel type adequately cover the -additional fuel. The most resistive fuel
characteristics also bound the additional fuel in the list of DB fuel types
authorized for transportation in the HI-STAR 100 System. Thus, the design basis
thermal analysis results envelope the HI-STAR 100 System thermal response
when loaded with the additional BWR and PWR fuel. No additional analysis is
required. For the LHE group of assemblies, the low decay heat load burden on the
HI-STAR 100 cask (~ 8kW) guarantees large thermal margins to permit safe
transportation of Dresden-1 and Humboldt Bay fuel. Nevertheless, a conservative
analysis was performed and is described in the proposed Revision 9 SAR and the
temperature field determined and reported Subsection 3.4.1.1.18 (see Attachment
5). ' ' : '

Shielding Eva@_ation

The accuracy of the shielding analysis is dependent upon the calculation of the
radiation source term. The source term is dependent on the mass of uranium in the
fuel assembly. For a specified burnup and cooling time, the radiation source term
will increase as the mass of uranium increases. Minor variations in the dimensions
of a fuel assembly will have a negligible impact on the radiation source term if the
mass of uranium remains constant. The proposed changes to the CoC for the HI-
STAR 100 are minor changes to some of the fuel assembly dimensions. Since the
allowable uranium mass loadings are not being changed as a result of these
change in dimensions it is concluded that these changes will have a negligible
effect on the shielding analysis and therefore are not explicitly considered in
Revision 9 of Chapter 5 of the HI-STAR SAR.

' Criiicalig Evaluation

For the criticality evaluation, the fuel assemblies are grouped into assembly
array/classes. The proposed CoC modifications to fuel assemblies already
included are reflected in proposed revised SAR Table 6.2.1 (see Attachment 5).
For each assembly array/class, a theoretical bounding assembly is defined. The
characteristics of the bounding assembly for each affected array/class was
amended to reflect the additional fuel types within an array/class.

Criticality safety calculations were performed for the changed fuel types and the
bounding assembly in each array/class to account for the modified dimensions.
Table 18.1 below shows the comparison between the maximum k.g for each of
the affected array/classes and the corresponding current values (i.e. SAR Rev. 8).
The SAR table number containing the detailed results is also listed. The
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comparison demonstrates that the maximum k. of each affected class only
changes slightly as a result of the changes in fuel assembly characteristics.
Furthermore, the highest reactivity calculated for any BWR or PWR class (0.9457
for the bounding assembly in the BWR 10x10A class and 0.9478 for PWR
assembly class 15x15F remains unaltered (see proposed Revision 9 SAR Tables
6.2.30 and 6.2.13, respectively). Therefore, with the proposed changes, the cask
system is still in compliance with the regulatory requirement of kg < 0.95 for all
authorized fuel assembly array/classes.

Table 18.1 :
Comparison of Maximum ke for SAR Rev. 8 and Proposed Rev. 9

Assembly Maximum kg | Table Number in Maximum kg Table Number in

Class SAR Rev. 8 SAR Rev. 8 SAR Proposed Proposed Rev. 9
Rev.9 of the SAR

6x6A 0.7602 6.2.35 0.7888 6.2.37
6x6B 0.7611 6.2.36 0.7824 6.2.38
TXTA 0.7973 6.2.38 0.7974 6.2.40
7x7B 0.9375 6.2.19 0.9386 6.2.20
8x3A 0.7685 6239 0.7697 6241
8x8B 0.9368 6220 09416 6.2.21
8x8D 0.9366 6.2.22 0.9403 6223
9x9B 0.9388 6.2.25 0.9422 6.2.27
9x9D 0.9392 6.2.27 0.9394 6229
9x9E © 0.9406 6.2.28 0.9424 6.2.30
9x9F 0.9377 62.29 0.9424 16.2.31
10x10C 0.8990 6232 0.9021 . 6234
14x14C 0.9361 6.2.6 0.9400 6.2.6

Containment Evaluation

There is no effect of these proposed changes on the containment evaluation
because the source terms used in the containment analysis are not changed.
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Proposed Change No. 19

Two new fuel assembly array classes, 15x15H (PWR) and 8x8F (BWR), are
added to Appendix A, Tables A.2 and A.3, respectively, as shown in Tables 19.1
and 19.2 below and in the attached marked-up CoC tables. In addition, cooling
time, burnup, decay heat, and minimum initial enrichment limits are added to
Table A.1, Item II.A.1.d for the 8x8F fuel assembly array/class.

Table 19.1
New Fuel Assembly Array/Class 15x15H

Fuel Assembly Array/Class 15x15SH
Clad Material . : Zr
Design Initial U (kg/assy.) . <475
Initial Enrichment (wt % 2°U) . . <38
No, of Fuel Rods , . . ‘ 208

] Clad O.D. (in.) , o >0414
Clad LD. (in.) <0.3700
Pellet Dia. (in.) <0.3622
Fuel Rod Pitch (in.) . . <0.568
Active Fuel Length (in.) <150
No. of Guide Tubes 17
Guide Tube Thickness (in.) o >0.0140
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Table 19.2 :
New Fuel Assembly Array/Class 8x8F

Fuel Assembly Array/Class - ' 8x8F
Clad Material ' Zr -
Design Initial U (kg/assy.) . . , <185
Maximum Planar-Average Initial Enrichment <42
(W% °U) ~
Initial Maximum Rod Enrichment(wt.% >*U) <50
No. of Fuel Rods . 64
Clad O.D. (in.) o >0.4576
Clad LD. (in.) ' - £0.39%6
Pellet Dia. (in.) <0.3913
Fuel Rod Pitch (in.) : <0.609
Design Active Fuel Length (in.) <150
No. of Water Rods N/A
Water Rod Thickness (in.) >0.0315
Channel Thickness (in.) . £0.055

Reason for Proposed Changes

Based on user feedback, additional fuel assemblies were identified which did not
fit into any of the existing fuel assembly array/classes. Two new assembly
array/classes are required to assure all user fuel types can be loaded. The 15x15H
includes the B&W Mark B11 fuel design. The 8x8F represents the unique
“QUAD+” assembly.

Justification for Proposed Changes
Structural Evaluation
The addition of new fuel types permitted to be transported in the HI-STAR 100

System can have an effect on the structural analyses performed in Chapter 2 if,
and only if, one or more of the following occurs because of the new fuel types:
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1." The design basis weights of 700 Ibs (BWR) or 1680 lbs. (PWR) are exceeded.

2. The desigﬁ basis temperattlres are exceeded because of the presence of the
- new fuel types ;

: 3.! | The lengths of the new fuel assembhes cause an increase in the length of the
Holtec fuel spacers.

Section 2.0 of the HI-STAR SAR contains a compliance matrix showing how the

structural review requirements of NUREG-1617/10 CFR Part 71 have been

satisfied by the totality of analyses currently reviewed and reported in Chapter 2.

To ascertain whether any of the proposed amendment items require a re-visiting

of any or all of the currently approved analyses reported in Chapter 2, the
. Compliance Matrix was reviewed and the following conclusions reached.

1. The weighte of the proposed new fuel types do not exceed the limiting (i.e.,
design basis) fuel weights specified in Table A.1 of Appendix A to the CoC.
Therefore, no structural analysis currently approved needs to be re-visited.

2. The design basis temperatures of all componenfs have not exceeded the values
currently licensed. Therefore, no structural analyses or free thermal expansion
analyses currently approved needs to be revisited.

3. The lengths of the proposed new fuel types are longer than the minimum
length of the fuel assemblies currently approved for the HI-STAR 100.
Therefore, the fuel spacer stability analysis in the SAR remains bounding.
The lengths of the proposed new fuel types are also less than the maximum
lengths specified in Table A.1 of Appendix A to the CoC.

Thermal Evaluation

The B&W Mark B11 and the QUAD+ fuel types have been evaluated along with
the changes to existing fuel assembly array/classes as described in Proposed
Change Number 16 above. - These new fuel assembly array/classes are bounded
by the existing design basis thermal analyses. .

Shielding Evaluation

The accuracy of the shielding analysis is dependent upon the calculation of the
radiation source term. The source term is dependent on the mass of uranium in
the fuel assembly. For a specified burnup and cooling time, the radiation source
term will increase as the mass of uranium increases. Minor variations in the
dimensions of a fuel assembly will have a negligible impact on the radiation
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source term if the mass or uranium remains constant. The additional fuel
assemblies proposed for the CoC are not significantly different enough from
currently licensed fuel assemblies to require an assembly specific source term
calculation. These new fuel assemblies are therefore bounded by the current
design basis fuel assemblies. In addition, the allowable uranium mass loadings
for these new fuel assemblies is specified consistent with similar fuel assemblies
in the CoC thereby assuring that these assemblies are bounded by the current
design basis fuel assemblies. Therefore these additions will have a negligible
effect of the shielding analysis and therefore are not explicitly considered in
Revision 9 of Chapter 5 of the HI-STAR SAR.

Criticality Evaluation

Criticality calculations were performed for both new fuel array/classes. The
maximum kg for the 15x15H array/class was computed to be 0.9411 as shown in
proposed revised SAR Table 6.2.15. The maximum k¢ for the 8x8F array/class
was computed to be 0.9140 as shown in proposed revised SAR Table 6.2.25.
Furthermore, the highest reactivity calculated for any BWR or PWR class
(0.9457 for the bounding assembly in the BWR 10x10A class and 0.9478 for
PWR assembly class 15x15F remains unaltered (see proposed revised SAR
Tables 6.2.30 and 6.2.13, respectively). Therefore, with the proposed changes,
the cask system is still in compliance with the regulatory requirement of kg <
0.95 for all authorized fuel assembly array/classes

Containment Evaluatlog

The source terms used for the existing containment analysis bound those of the
new fuel assembly array/classes. Therefore, there in no impact on containment.

Proposed Change No. 20

Certlﬁcate of Com hance A endtx A 4 through A.7:

a. In Tables' A4 through A7, < 51gns are added to the limits in the “Decay
Heat” column.

b. In Tables A.4 through A.7, the term “Note 1” is added to the table title and the
following new Note 1 is added at the bottom of the table'

Note I Lmear mterpolatton between points is permttted

c. In Table A.6, the “>” signs for the limits in the “Assembly Bumup column
are changed to “<” signs.
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Reason for Proposed Changes
a. Decay heat limits are maximum values.

b. To allow flexibility for users to calculate intermediate limits between the
limiting values shown on the tables.

c. Editorial correctio_n_.x Burnup limits are maximum values.

Justification for Pr&posed Changes |

a. andc. Eciitorial correctibns. |

b. The analyses support thek.rassumption thaf these limits vary approximately
linearly from point to point. Users may need the additional flexibility

. between cooling times to calculate more appropriate burnup, minimum
enrichment, and decay heat limits.
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SECTION II - PROPOSED CHANGES TO THE SAR

Proposed Change No. 21

SAR Chapter 1

a.

- amendment request package.

The Holtec Design Drawings in Section 1.4 are affected by the drawing
revisions proposed in storage CoC amendment request 1008-1. As described
in Proposed Change Number 2 and Section III of this attachment, unique
Certificate “C” drawings are being added to a new Appendix B to the CoC,
which contain an appropriate level of detail for the transport CoC.
Attachment 4 to this letter contains the “C” drawings. Section 1.4 of the SAR,
however, will retain the latest version of the detailed drawings used for
licensing and fabrication as a historical reference, similar to other SAR
material. To avoid confusion, only the “C” drawings are included in this
Please refer to storage amendment request
1008-1 for the revised detailed drawings. In addition to the Holtec drawings,
the following drawings for the TN/D-1 Damaged Fuel Container and Thoria
Rod Canister are added to both new CoC Appendix B and to SAR Section 1.4:

Drawing No. . Title
9317.1-120-2 D-1 Canister Assembly
9317.1-120-3 D-1 Canister Lid Assembly
9317.1-120-4 D-1 Canister Body

9317.1-120-5 D-1 Canister Bottom Assembly
9317.1-120-6 D-1 Canister Lower Lid Box Assy
9317.1-120-7 D-1 Canister Bumper Plate
9317.1-120-8 D-1 Canister Bale

9317.1-120-9 D-1 Canister Hanger

9317.1-120-10

D-1 Canister Lid Box

9317.1-120-11

D-1 Canister Lid Frame

9317.1-120-13 D-1 Canister Guide Bar
9317.1-120-14 D-1 Canister Fuel Support Plate
9317.1-120-15 D-1 Canister Screen Support Plate

9317.1-120-17

D-1 Canister Strut

9317.1-120-18

D-1 Canister Screen

9317.1-120-19 D-1 Canister Thin (Inner) Wiper
9317.1-120-20 D-1 Canister Spacer

9317.1-120-21 D-2/3 Fuel Spacer for TN-9 Cask
9317.1-120-22 D-1 Canister Thick Wiper

9317.1-120-23 D-1 Canister Lid Assembly For Failed Fuetl
9317.1-182-1 Thoria Rod Canister Assembly

9317.1-182-2 Thoria Rod Canister Spacer

9317.1-182-3 Thoria Rod Canister Separator Plate Assembly
9317.1-182-4 Thoria Rod Canister Retaining Plate Assembly
9317.1-182-5 Thoria Rod Canister Retaining Plate Details

9317.1-182-6

N-—u———-—-ooccu-—ccoo-—-—-—oo-—-—o-—og

Thoria Rod Canister Parts List
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b. Last paragraph of Section 1.0 is revised to annotate that Revision 9 is made on
a page basis. - v

c. Table 1.0.1 in Section 1.0 is revised to 1) clarify that the classification of fuel
as damaged is to be performed by the review of records, 2) add the
~ Transnuclear Dresden Unit 1 damaged fuel canister to the definition of
_ “damaged fuel container”,. 3) specify that the B4C quantity  in Holtite is
nominal in lieu of minimum, and 4) correct the definition of “intact fuel” to
specify that dummy fuel rods must dxsplace a volume equal to or greater than
the original fuel rods.

d. Subsection 1.2.1.2 is revised to clarify that material classified as Not
Important to Safety may not be ASME Code material.

¢. Subsections 1.2.1.2.1 and 12122 are revised to add the terms
“approximately” and “nominally” to the dimensions specified. -

f. Subsection 1.2.1.2.2 is revised to 1) clarify the descnptlon of the aluminum
heat conduction elements, 2) specify that the MPC is backfilled with a helium
pressure in lieu of mass, 3) editorially make the number of damaged fuel
container drawings in Sectxon 1.4 plural

g. Subsection 1.2.1.4.2 is rev1sed to speclfy; the quantity of B4C as nominal in
lieu of minimum.

h. Subsection 1.2.1.6 and Table 1.2.3 are revised to specify that the MPC is
backfilled with a helium pressure in lieu of mass.

i. Subsection 1.2.3.2 is revised to correctly specxfy that dummy fuel rods must
displace a volume equal to or greater than the original fuel rods.

j- Subsection 1.2.3.4 and Tables 1.2.16 and 1.2.17 are revised to clarify that the
fuel spacer lengths presented are suggested and that the user must
‘appropriately specify the correct fuel spacer lengths.

k. Subsections 1.2.3.7 and 1.2.3.8 and Tables 1.2.9, 1.2.10, 1.2.11, 1.2.13, and
, 1.2.21 are revised to reflect the additional fuel characteristics added by
. proposed change numbers 13, 14, and 16 through 19.

1. Table 1.2.19 is revised to conform with the CoC.
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nm.

Section 1.3 is revised to clarify the requirements for PT inspection of the
closure ring weld if only one weld pass is required and add the ASME Code
exception that only UT or multi-layer PT is to be performed on the MPC lid to
shell Weld (no RT).

Table 1.3.3 of Sectlon 13is revxsed to 1) delete the backmg strip, alignment
pin, rupture disk coupling, and rupture disk pipe, 2) specify the material of the

" rupture disk as “commercial”, and 3) re-classify the closure bolt washer as
Not Important to Safety and stainless steel

pP-

Table 1.B.1 in Appendix 1.B is revised to specify the Holtlte spec1ﬁc gravity
as nominal in lieu of maximum.

Appendix 1.C is revised to add NEVER-SEEZ NGBT to FEL-PRO N-5000 as
acceptable materials for use on the HI-STAR 100 System.

Reason for Proposed Changes

a

The Holtec HI-STAR 100 detailed design drawings are contained in Section
1.4 and require replacement to reflect the revisions described in Attachment 4
and proposed for approval under storage amendment request 108-1. Adding
the detailed drawing to the transport SAR' as historical information is an
administrative change. The TN/D-1 and Thoria Rod Canister drawings were
used to qualify those canister designs for transportatlon in the I{[-STAR 100
System.

Editorial.

Table 1.0.1 is revised 1) to conform with the storage certificate, 2) to add an

- additional damage fuel container, 3) to conform thh Change 21 g 4) editorial

correction.

‘Editorial clarification to add completeness to the document

Editorial clanﬁcatlon to add completeness to the document. The dimensional
requirements are spemﬁed on the Certlﬁcate drawings of Section 1 4

1) Editorial to more accurately describe the heat conduction elements, 2)
Conforming change to comply with Proposed Change Number 5, 3) Editorial.

The weight percentage of BC can vary during mixing of the material.
Specifying the B4C quantity as a nominal value provides sufficient flexibility
while still meeting thie design requirements.
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h.
i

.

Confdrming ché.nge to compiy with Proposéd Change Numbef 5.

To correct an editorial error.

Due to the addition of new damaged fuel containers and minor variations in
fuel assembly lengths, it is necessary to allow the user to specify the fuel
spacer lengths to maintain the active fuel region adjacent to the Boral.

This is a conforming change with Change Numbers 13, 14, and 16 through 19.

"To correct an editorial error and comply with the CoC.

. This is a conforming change to cdmpl)} with fhe CoC.

1) The backing strip and alignment pins were deleted in previous revisions to
the drawings and were inadvertently not deleted from Table 1.3.3 and the
rupture disk coupling and rupture disk pipe have been deleted from the
proposed drawings in this amendment. 2) The rupture disk is composed of
multiple materials and, therefore, should be specified as commercial. 3) The
correct classification for the closure bolt washer is NITS. This is an editorial

~ correction.

Jus
a.
b.

c‘

The Holtite specific gravity w111 vary within é band during fabrication.
Changing the term maximum to nominal will provide necessary fabrication
flexibility while still meeting the design requirements.

Adding NEVER-SEEZ provides additional flexibility to the utilities to utilize
a widely used product which has already been qualified for site use at many
nuclear power plant.

tiﬁcatioﬁ for Proposed Changes

The justification for the drawing revisions is provided in Attachment 4.
Editorial. -

1) Conforming‘ éhange to coknply ‘with the reviséd CoC. 2) See the
justification for proposed Change Number 3. 3) See the justification for

proposed Change Number 21.g. 4) Conforming change to comply with the
CoC.
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Editorial clarification. Components classified as NITS do not need to be of
the pedigree of ASME Code material.

Editorial clarification. The dimensions are specified in the Certificate

drawmgs

1) The design and the shape of the aluminum heat conduction elements

- facilitate installation and conformance with the fuel basket and MPC shell.

Due to the funnels facilitating the installation of the drain line, it is not
possible to have a full length heat conduction element at the drain pipe
location. The heat conduction element at the drain pipe location is positioned
between the upper and lower funnel. This location is adjacent to the center of
the fuel basket, where the maximum temperatures are predicted. The thermal
analysis has not taken credit for all heat conduction elements in each basket
peripheral location. 2) This is a conforming change. See the Justlficatlon for
proposed Change Number 4.3) Edltona]

Sensitivity analyses have been perfonned which demonstrate that a reduction
of the B4C from 1 weight percent to 0.75 weight percent in the Holtite only

" causes an increase in the calculated total dose rate of approximately 3%. This

increase in dose rate occurs at fuel with increased burnups due to the increase
in the neutron source. For lower burnups, the effect is lessened. A 3%
increase in the dose rate is close to the accuracy of the dose rate calculations.
In addition, the shielding calculations assume a conservatively low density
for Holtite of 1.61 gm/cc (nominal is 1.68 gm/cc) and a conservatively low
hydrogen content as discussed in SAR Subsection 5.3.2. The final transport
package is to be surveyed prior to shipment to demonstrate compliance with
the transport radiation dose rate limits. The actual B4C weight percent will
vary in an approximate band of +/- 15% and will be confirmed by testing.

This is a conforming change. See the justification for Proposed Change
Number 5.

Editorial correction to comply with the CoC.

The maximum fuel lengths have been structurally qualified to withstand
normal conditions and the hypothetical accident conditions (60g’s times the
weight of the firel assembly). Minor variations in the fuel spacer lengths must
be accommodated to properly posmon the fuel assembly active fuel region
adjacent to the Boral. ' -

See proposed Change Numbers 13, 14, and 65 through 19.
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Conforming change to comply with the CoC.

Editorial conforming change. This is a conformmg change to comply with the
CoC. ‘

1) Editorial. 2) Correction. 3) Following the guidance of NUREG-6407 and
the implementing procedure at Holtec, the closure bolt washers have been
classified as NITS.

Increasing the density increases the shielding effectiveness of the Holtite,
while only providing an insignificant increase in the weight of the overpack.
The density of Holtite should not exceed 1.70 g/cc, which would result in a
weight increase of only approximately 200 pounds.

NEVER-SEEZ NGBT has bcen dctennmed to be equivalent to FEL-PRO N-
5000 in its lubrication propertles and impurities.

Proposed Change No. 22

SAR Chapter 2

a.

Table 2.0.1, under “Specific Analyses is revised to refer to Appendices 2.B

-and 2.A0.

Table 2.2.3 is revised to correct the weight for the lift yoke to be 3,600 Ib.
Subsection 2.10.1 is révised to .add Appendix 2.A0 to the list of Appendices.

Appendix 2.L is revised to reflect the reduction in closure ring weld size to
1/8 inch. :

Appendix 2.0 is revised to include calculations to demonstrate the adequacy
of the modification to the upper fuel spacer design to accommodate certain
PWR fuel assemblies (see Attachment 4, Drawing C1396, Sheet 6)

Appendix 2.R is revised to analyze changes to the pocket' trunnion-to-
overpack weld detail. :

Appendix 2.AM has been revised to reflect the new, optional weld detail
proposed for the overpack neutron shield enclosure panel to radial channel
weld. The optional detail reduces the weld size from 7/16 inch to 3/16 inch.
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h.

New Appendix 2.AO has been added to address the TN/D-1 damaged fuel
canister and Thoria Rod Canister.

Reason for Proposed Changes

-

b.

Jus

Editorial to correct an oversxght and to add reference to a new appendlx

Editorial to correct the value based on actual hﬁ yoke des1gn The lift yoke
weight is provided for information to the users to deterrmne total load on the
plant crane hook.

Editorial to add new Appendlx 2. AO to the list of appendxces

Field expenence w1th the closure ring has necessitated reducing the closure
ring weld size to ensure proper fit-up and a good quahty weld.

This is a supporting analysis for a proposed design change affecting the upper
fuel spacers in the MPC.

The pocket trunnions-to-overpack weld was re-analyzed for a minimum weld
depth of 4.125 inches.

The optional weld details allows users to reduce the amount of weld material
and accept a surface which is irregular, rather than smooth.

This new appendix supports the request to include the TN/D-1 damaged fuel
canister and the Thoria Rod Canister for transportation of fuel in the HI-STAR
100 System.

tification for Proposed Changes
Editorial

Editorial. The weight of the lift yoke is not used in any cask structural
analysis.

Editorial.

The smaller weld sizes provide adequate structural integrity and positive
safety margms as shown in proposed revised Appendlx 2L

The results of the analysis show that the shorter fuel spacer length is bounded
by the longer fuel spacer length. The stresses on the new plate attachment are
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acceptable under all loading conditions. See Attachment S for proposed
revised SAR Appendix 2.0 for details of this analysis.

" f. A minimum weld dépth had previously not been specifically established for
this joint. Establishing the 4.125 minimum weld depth provides clarification
for the fabricator and a tie directly to the supporting structural analysis.

g. The reduction in the amount of weld material allows for a more efficient
fabrication process. The 3/16 inch minimum weld meets all structural design
requirements as shown in proposed revised SAR Appendix 2.AM.

h. See Section I of this attachment for justification.

Proposed Change No. 23

SAR Chapter 3

a. Section 3.3 text and Tables 3.3.2, 3.3.3, 3.3.5, 3.3.6, and 3.3.7 are revised as
conforming changes in support of changes proposed in Section I of this
attachment to modify/add fuel assembly array/classes. These revisions
address fuel cladding stress and temperature limits for the following fuel:

B&W 15x15 Mark B-11 (Entergy-ANO)

CE-14x14 (Millstone Unit 2)

GE 6x6 Dresden-1 Fuel (with N Damaged Fuel Container)
Dresden Unit 1 Thoria Rod Canister

GE 7x7 (GPUN-Oyster Creek) -

GE 8x8 (GPUN-Oyster Creek) o

GE 8x8 QUAD+ (NYPA-Fntzpatnck)

GE 8x8 (TVA-Browns Ferry)

Seimens 9x9 SPC-5 (Entergy-Grand Gulf)

b. Subsection 3.4.1.1.2 text and Tables 3.4.4 through 3.4.6 are revised, and new
Table 3.4.34 is added as a conforming changes in support of changes proposed
in Section I of this attachment to modify/add fuel assembly array/classes (see
list in Item ‘a’ above).

c. New Subsection 3.4.1.1.18 is added as a conforming change in support of
changes proposed in Section I of this attachment to provide a discussion of
Low Heat Emitting (LHE) fuel, including the TN/D-1 damaged fuel canister
and the D-1 Thoria Rod Canister.



U. S. Nuclear Regulatory Cotomission
ATTN: Document Control Desk
Document ID 5014355

Attachment 1

Page 38 of 56

Reason for Proposed Changes

a. Thisisa confonmng change in support of changes to the CoC See Sectlon |

b.

C.

of this attachment

This is a conforming change in support of changes to the CoC. See Section I
of this attachment.

This is a conforming change in support of changes to the CoC See Section I
of this attachment.

Justification for Proposed Changes

a. See thermal evaluation of this change in Section I of this attachment.

b.

See thermal evaluation of this change in Section I of this attachment.

c. ' See thermal evaluation of this change in Section I of this attachment.

Proposed Change No. 24 -

SAR Chapter 4

a.

Table 4.1.1 is revised to reduce the required pressuro ratings for the overpack
mechanical seals.

Subsections 4.2.5.7 and 4.2.5.8 are revised to correct a minor error in the
MPC free gas volume used in the contamment analysis.

Subsection 4.2.5.2 is revised to reflect the addition of thoria rods to the
authorized package contents in the containment analysis. S

Table 4.2.12 is revised to change the secondary capillary length (a) to 3.175
cm to conform with the text in Subsections 4.2.5.8 and 4.2.5.9.

Reason for Proposed Changes

a.

The current design pressures stated for the overpack mechanical seals are

a unnocessarily high.

The free volumes used in the MPC-24 and MPC-68 containment analyses
were incorrect.
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C.

This is a conforming change in support of the addition of one Thoria Rod
Canister to the CoC for HI-STAR 100 transportation.

d. Editorial.

Justification for Proposed Changes

a. The design preésures currently statéd in the TSAR for these seals is 10,000

psig. The maximum design internal pressure for the HI-STAR 100 System is
125 psig. Reducing the design pressures for these seals to 1,000 psig
increases the selection of seal available for use while still providing a safety
margin of approximately an order of magnitude.

This change corrects a minor error in the MPC-24 and —68 free volume used
in the containment analyses. The results of the containment analyses with the
incorrect (previous) free volumes yielded lower allowable leakage rates and
were therefore more conservative than the revised containment analyses
presented herein. There is no change to the acceptance criteria for
containment boundary testing in the CoC.

This is a conforming change in support of the addition of a Thoria Rod
Canister to the authorized contents for the HI-STAR 100 package. See
Section I of this attachment for discussion of the containment analyses
regarding these changes.

d. Editorial.

Proposed Change No. 25

SAR Chapter 5

a.

Section 5.0 is revised to add text discussing the antimony-beryllium sources
and Thoria Rod Canister which are bemg added as permissible contents to HI-
STAR 100 for transport.

Section 5.1 is revised to add Dresden Unit 1 antimony-beryllium neutron
sources to the list of neutron sources.

Subsection 5.1.1 is revised to add discussion of the Thoria Rod Canister and
Dresden Unit 1 antimony-beryllium sources.

Subsection 5.1.2 is revised to add two words in the discussion of 10CFR71.51.
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Subsection 5.2.1 is revised to change three of the reference numbers in
Section 5.2.1. These were typographical errors.

Subsection 5.2.5.3 is revised to add discussion about heavy metal mass.

New Subsection 5.2.6 is added to discuss the source terms for the Dresden
Unit 1 Thoria Rod Canister which is bemg added to the allowable contents for
the HI-STAR 100 package

New Subsection5.2.7 is added to discuss the source terms for the Dresden
Unit 1 antimony-beryllium neutron sources which are being added to the
allowable contents for the HI-STAR 100 package.

Table 5.2.1 is revised to remove the partial note from the end of the table. This
was a typographlcal error.

New Tables 5.2.29 through 5 2.31 are added in support of addmonal Section
5.2.6.

Figure 5.3.9 is revised to correct a typographical error.

New Subsection 5.4.5 is added to discuss the source terms for the Dresden
Unit 1 antimony-beryllium neutron sources which are being added to the
allowable contents for the HI-STAR 100 package.

New Subsection 5.4.6 is added to discuss the source terms for the Dresden
Unit 1 Thoria Rod Canister which is being added to the allowable contents for
the HI-STAR 100 package.

New Table 5.4.25 is added to provide neutron source information accounting
for the Sb-Be neutron source.

Reason for Proposed Changes

a

This is a conforming change to support the addition of these items for
transport.

This is a conforming change to support the addition of this item for transpert.

This is a conforming change to support ‘the addltron of these items for
transport.

" The new words provide a clear representation of 10CFR71.51.
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Editorial.

This is a conforming change in support of increasing the limits on allowable
heavy metal mass for non-design basis fuel assemblies.

This is a conforming change in support of perm1ttmg the tra.nsport of the
Dresden Unit 1 Thoria Rod Canister.

This is a conforming change in support of permitting the transport of the
Dresden Unit 1 antimony-beryllium neutron sources.

Editorial.

This is a conforming change in support of perknitting the transport the Thoria
Rod Canister. v

Editorial.

This is a conforming change in support of permitting the transport of the
Dresden Unit 1 antimony-beryllium neutron sources.

This is a conforming change in support of permitting the transport of the
Dresden Unit 1 Thoria Rod Canister.

This is a conforming vcha‘nge in support of permitting the transport of the
Dresden Unit 1 antimony-beryllium neutron sources.

Justification for Proposed Changes

a
b.
c.

d.

See shielding evaluation in Section I of this attachment.
See shielding evaluatlon in Section I of this attachment. .
See smeldmg evaluatlon in Sectlon Iof thxs attachment

This is a conforming change to bring the wording in the TSAR into agreement
w1th the regulations.

Correction of typographlcal errors.

See shielding evaluation in Section Iof thisvattachment.
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g. See shielding evaluation in Section I of this attachment.
“h. See shielding evaluation in Section I of this attachment.

i. Correction of typographical error. | |

j. See shielding evaluation in Section I of this aitachntent.- '

k. Correction of typograph1cal error.

l. See shielding evaluation in Section I of this attachment.

m. See shielding evaluation in Section I of this attachment.

n. See shielding evaluation in Section I of this attachment.-

Proposed Change No. 26

SAR Chapter 6

a. Tables 6.1.1 through 6.1.3 are rev1sed to reflect changes to the authorized fuel
contents for HI-STAR 100.

b. Table numbers in section 6.2 are rewsed as follows

Tables 6.2.15 through 6.2.23 become Tables 6.2.16 through 6.2.24.
Tables 6.2.24 through 6.2.39 become 'I‘ables 6.2.26 through 6.2.41.

Table references in TSAR Subsections 6.2.2, 6 2 3 and 6. 2.4 are updated
accordingly

c. Tables 6.2.6, 20, 21, 23, 27, 29, 30, 31, 34, 37, 38 and 41 and Appendix 6.C
are revised to reﬂect changes to the authonzed fuel contents for HI-STAR
100.

d. Tables 6.2.15 and 6.2.25 are added to Section 6.2.
e. Subsection 6.2.4, after the third sentence is revised to add “Two different DFC

types with slightly different cross sections are considered.” At the end of the
first paragraph “for both DFC types” is added.
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f.

Subsection 6.2.5 is: added, together with Table 6.2.42. This subsection and
table provides information about the Thoria Rod Canister (see Section I of this
attachment).

Table 6.3.4, MOX fuel specification, is revised as follows:

92235 Atom-Density from 1.659E-04 to 1.719E-04
92235 Wtg.-Fraction from 6.150E-03 to 6.380E-03
92238 Witg.-Fraction from 8.586E-01 to 8.584E-01

Table 6.3.4, Specification for fuel in Thoria Rods is added.

Subsection 6.4.4, after the first sentence is revised to add “Two different DFC
types with slightly different cross sections are considered.” The third
paragraph, after the first sentence is revised to add “There is no significant
difference in reactivity between the two DFC types.” In Table 6.4.5, a third
column is added to show results of the criticality analyses for the TN/D-1
DFC. :

Subsection 6. 4 6 is added, dlscussmg results of the criticality analyses for the
Thoria Rod Canister.

Subsection 6.4.7 is added, discussing the impact of sealed water rods in BWR
fuel assemblies on the reactivity of the cask.

Subsection 6.4.8 is added, d1scussmg the impact of neutron sources in BWR
fuel assemblies on the reactivity of the cask.

Reason for Proposed Changes

a.

b.

This is a conforming change to supi)ort the extended scope of fuel array
classes (see Section I of this attachment). . :

This is a conforming change to support the two new fuel classes (see Section I
of this attachment).

c. This is a conforming change to support the extended scope of fuel array classes

€.

(see Section I of this attachment)

This is a conforming change in support of adding two new fuel classes (see
Section I of this attachment).
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e. This is a conforming change to add the TN/D-l Damaged Fuel Canister (see
Section I of this attachment). ' :

f. This is a conforming change to add the Thoria Rod Canister to the approved
list of contents (see Section I of this attachment). :

g Thisisa conforming change to support the increase in the U-235 enrichment
in the MOX fuel rods for ﬁ.lel assembly array/class 6x6B (see Section I of this

attachment).

h. Thisis a confotming change in support of adding the Thoria Rod Canister to
the approved list of contents (see Section I of this attachment)

i. This is conforming change in support of addmg the Transnuclear D-1
Damaged Fuel Canister to the authorized contents (see Section I of this
attachment). :

j. Thisis a confonning change in support of adding the Thoria Rod Canister to
the approved llst of contents (see Section I of this attachment)

k. Thisis a conformmg change in support of addxng BWR fuel assembhes with
sealed water rods to the approved contents (see Sectlon Iof thls attachment).

l. This is a confonmng change in support of adding BWR assemblies with
neutron sources to the approves contents (see Section I of this attachment).

Justxﬁcation for Proposed Changes

These are conforming changes in support of changes to the CoC. See criticality
evaluatlons for these changes in Section I of this attachrncnt

Proposed Change No. 27

SAR Chapter 7

a. Section 7.0 is revised to 1) clarify vacuum drying time information in Chapter
3, 2) clarify that DFCs must be used for damaged fuel and fuel debris as
defined in the CoC, but the location where the fuel is placed in the DFC is
determined by the user and 3) clarify the apphcablhty of operanonal
requirements for an empty overpack. - -

b. Subsection 7.1.1 is revised to 1) add a note clarifying the intent of the SAR
operating procedures and clarifying users’ responsibilities, 2) delete text
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referring to the need to measure the volume of water drained from the MPC
for use with helium backfilling, 3) change “density” to “pressure” and 4) add
clarification that root pass PT is only applicable for multi-pass welds.

c. Subsections 7.1.2, “HI-STAR 100 System Receiving and Handling
Operations™; 7.1.3, “HI-STAR 100 Overpack and MPC Receipt Inspection
. and Loadmg Preparation”; 7.1.5, “MPC Closure”, 7.1.6, “Preparation for
Transport”; 7.2.3, “Prcparatlon for Unloadmg” and 7.3 “Preparation of an
Empty Package for Transport” are revised in a number of places as shown in
the attached proposed SAR revisions (Attachment 5) to incorporate editorial
improvements, to reflect enhancements in the operating procedures, and as
conforming changes to support the CoC change of MPC helium backfill from

a density limit to a pressure limit.

d. Procedural step 7.1.5.32 is revised to recognize the smaller closure ring welds.

€. Tables 7.1.1 and 7.1.2 are revised to correct a number of estimated weight
values.

f. Tables 7.1.4 and 7.1.5 are revised to reflect 2 new description for the use of
the water totalizer. :

g. Table 7.1.6 is revised to correct the numbering of the inspections items.

h. Table 7.1.3 is revised to inc_rcaée the torque requirement for the overpack vent
and drain port plugs. y

i. Subsection 7.2.3, Steb 8.b is revised to reflect a different method of gaining
access to the MPC vent and dram ports pnor to fuel unloadmg

Reason for Proposed Changes :

a. Clarifications.

b. 1) Clarification. 2) and 3) These are conforming changes in support of the
change from MPC helium backfill density to pressure (see Proposed Change
Number 5). 4) This is a conforming change in support of the drawing change
which reduces the closure ring weld size (see Attachment 4).

c. To incorporate lessons learned from dry run activities for the first production
HI-STAR 100 System at Plant Hatch.
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Jus

a.

This is a conforming change to reflect the reduction in closure ring weld sizes
shown on the drawings (see Attachment 4)

Editorial to correct estlmated welghts of certain components in the HI-STAR
100 System

This is a conforming change in support of the change from MPC helium
backfill density to ptessure -

Editorial:

To provide sufficient compression for the seals located beneath the port plug
heads.

This change reflects the actual equipment purchased to remove the closure
ring welds.

tification for Proposed Changes

1) Clarification. Actual limits on vacuum drying time are plant-specific, based
on the actual burnup and cooling time of the fuel being loaded and the
temperature of the spent fuel pool water. The TSAR provides examples for
illustration which assume design basis decay heat values and a range of spent
fuel pool temperatures. 2) Damaged fuel and fuel debris are defined terms in
the CoC. Fuel meeting either of these definitions must be placed in a DFC
prior to transport in accordance with the CoC. It is the user’s responsibility to
control the loading of the fuel assemblies into the DFCs such that the ready-
for-transport configuration meets the CoC requirements. This may be
accomplished by inserting an empty DFC into the MPC and then loading the
fuel assembly into the DFC. 3) Operational requlrements in the SAR for
empty overpacks only apply to used overpacks.

1) Clarification. Procedures in the SAR are guidelines. Users are responsible
for developing the detailed operating procedures. 2) and 3) These are
conforming changes in support of the CoC change from MPC helium backfill
density to pressure. 4) This is a conforming change in support of the drawing
changes which reduce the size of the closure ring welds to 1/8 inch. Welds of
this size will likely be 'single pass welds in which case there will be no
separate root weld to perform PT examination on.

The proposed revisions to the operating procedures are enhancements based
on actual field experience during dry run activities with the first production
Hi-STAR 100 System at Plant Hatch. These changes preserve the intent of
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the steps they modify while providing necessary guidance and/or flexibility
for implementing the step. These changes do not increase stay times in the
vicinity of the cask. Therefore, the expected occupational doses for this
activity will not increase. Changing from density to pressure for MPC helium
backfilling is justified in Section I of this attachment (see Proposed Change
Number 5). ' ,

This is akconfonning‘change‘ to reflect the smaller closﬁre nng weld size on

_ the design drawings.

Editorial. The total package weight remains léss than analyzed.

",I’hcse are conforming changes to reflect the change from MPC backfill

density to pressure. The water totalizer is used in a limited role for measuring

- the amount of water removed from the MPC prior to helium leakage testing.

Editorial.

The seal manufacturer has recommended increasing the port plug torque to
ensure sufficient compression of the seal. The depth of the seal groove
machined under the heads of the port plugs ensure the seals seat at the higher
torque without over-compression.

The weld removal system used to access the vent and drain ports during fuel
unloading operations performs this operation differently, while achieving the
same result. These changes do not increase stay times in the vicinity of the
cask. Therefore, the expected occupational doses for this activity do not
increase.

Proposed Change No. 28 '

SAR Chapter 8

a.

Subsection 8.1.2.1, third parégraph is revised to delete the words “in
accordance with ANSI N14.6” after “lifting load.” Table 8.1.2 is revised to
delete “per ANSIN14.6.”

‘Subsection 8.1.2.2.1, thlrd paﬁigraph, and table 8.1.2 are revised to reflect a

provision to perform the containment boundary hydrotest any time during
fabrication after the containment boundary is complete, with a preference to
perform it after completion of overpack fabrication, including attachment of
all intermediate shells (this provision was approved during HI-STAR storage
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rulemaking). In addmon the words “or temporary test sc ” are added before
“mstalled »o

Subsection 8.1.2.4 is revised to change the testing for the neutron shield
enclosure vessel to require a pneumatic pressure test in lieu of a bubble test.
A soap bubble method is retained for use in finding any leaks discovered
during the pneumatic test See attached proposed revxsed SAR text in
Attachment 5.

Subsection 8.1.3.1 and Table 8.1.2 are revised to reflect a provision to
perform the Containment System Fabrication Verification Leakage test any
time during fabrication after the containment boundary is complete, with a
preference to perform it after completion of overpack fabrication, including
attachment of all intermediate shells (this provision was approved during HI-
STAR storage rulemaking). In addition, a revision is made to Subsection
8.1.3.1 to allow performance of the helium retention penetration leakage test
simultaneously with the containment boundary weld leakage test.

Subsection 8.1.5.1 is revised regarding Holtite-A ' testing as shown in the
attached proposed revised SAR pages to re-define the frequency of testing to

~ be every manufactured lot instead of every mixed batch. In addition, clarify

that the material composition test is required to confirm the amount of
aluminum and hydrogen and that speclﬁc gravxty testing is eqmvalent to the
density conﬁnnatton test. :

Subsection 8.1.6, first sentence is revised to replace “Each” with “The first.”
Conforming revisions to Table 8.1.2 are also made.

Table 8.1.3 is revised to delete the liquid penetrant test requirement for the
root pass of the closure ring welds (3 places). In addition, a revision is made
to Table 8.1.3 to allow magnetic particle testing as an option to liquid
penetrant examination for the overpack intermediate shell welds (approved for
HI-STAR storage during rulemaking).

Reason for Proposed Changes

a.

This is a conforming change supporting Proposed Change Number 7 to delete
an unnecessary reference to an ANSI Standard and make the transportation
requirements for trunnion testing consistent with HI-STAR storage (CoC
1008).

The first change is a conforming change to make the transportation SAR
consistent with the approved storage TSAR with regard to hydrotest
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sequencing. Allowing a suitable temporary seal for the hydrotest allows the
fabricator to avoid destroying an engineered mechanical seal for a test which
is not designed to verify the integrity of the seal. The hydrotest verifies the
integrity of the containment boundary welds.  The integrity of the closure
seals is verified during helium leak testing described in SAR Section 8.1.3.1.

Based on experience with fabrication of the first HI-STAR production unit,
fabrication efficiency is increased if a pneumatic test of the neutron shield
enclosure is performed in lieu of a soap bubble test. ;

The first change is a conforming change to make the transportation SAR
consistent with the approved storage TSAR with regard to helium leak testing
of the containment boundary shell. Allowing the helium retention
penetration leakage test to be performed simultaneously with the containment

- boundary leakage test improves fabrication efficiency.

To provide an appropriéte _levéllr of testing for the Holtite material while
reducing unnecessary burden on the fabricator.

This is a conforming change in support of a change to CoC 9261 (Proposed
Change Number 8) and to make the transportatlon SAR consistent with the
storage TSAR. :

The first change isa conformmg change based on a proposed drawing change
to reduce the size of three closure ring welds to 1/8 inch. The proposed welds
will not have a separate root and final pass. See Attachment 4. The second

~ change is a conforming change to make the transportation SAR consistent

with the previously approved storage TSAR.

Justification for Prop'osed Changes

a.

SAR Subsection 8.1.2.1 provides the necessary guidance for trunnion
acceptance testing and subsequent inspections.. Referencing ANSI N14.6
provides unneeded additional requirements (e.g., annual testing and non-
destructive examination beyond visual examination).

The first change was previously approved by the NRC during HI-STAR
storage rulemaking and is currently allowed by the storage TSAR. This is a
conforming change to make transportation consistent with storage. Allowing
a suitable temporary seal for the hydrotest allows the fabricator to avoid
destroying en engineered mechanical seal for a test which is not designed to
verify the integrity of the seal. The hydrotest verifies the integrity of the
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- containment boundary welds. The integrity of the closure seals is verified
during helium leak testing described in SAR Section 8.1.3.1.

The neutron shield enclosure vessel is designed in accordance with ASME
Section III, Subsection NF. Subsection NF does not require pressure testing
of any kind. Pressure testing of this enclosure was a voluntary commitment.
A pneumatic pressure test accomplishes the same objectives as the bubble test.
A bubble solution will be used to find leaks 1f test pressure is unable to be
held during the pneumatic test.

The first change was previously approved by the NRC during HI-STAR
storage rulemaking and is currently allowed by the storage TSAR. This is a
conforming change to make transportation consistent with storage. There are
two helium tests required: one for the containment boundary shell and one for
the containment boundary helium retention penetrations. Allowing the two
required helium leakage tests to be performed simultaneously is acceptable
because both tests are (with the previous change) now permitted to be
performed at the same point during fabrication. Helium leakage at either the
welds or the retention penetratxons w111 be detected and appropriate repairs

- made during the smgle test.

Testing each mixed batch of Holtite is overly conservative and costly
considering the controls used to mix and pour each batch. Sufficient
confidence that each batch of as-poured Holtite-A is in compliance with the
design requirements is provided by testing the total amount of material,
(regardless of the number of mixed batches it produces) which contains the
same constituent lots. Testing will be performed any time a new lot of
constituent material is used in a mixed batch. Refer to the enclosed Holtec
Standard Procedure HSP-107 for procedural controls nnposed on Holtite-A
mixing and pouring.

HI-STAR overpack design and fabrication are controlled by the design
drawings and the fabrication procedures, including quality control inspections.
The overall heat transfer capability of the overpack will be confirmed by
testing of the first fabricated overpack as stated in the CoC. Additional testing
of subsequent fabricated overpacks would be expected to yleld similar results
as the ﬁrst test and is therefore deemed unnecessary.

The first change is a conforming change based on a drawing change proposed
Attachment 4 which reduces the size of three closure ring welds to 1/8 inch.
One-eighth inch welds will not have separate root and final passes. Therefore,
a PT of the final pass is the appropnate inspection in addition to visual
inspection. The second change is a conforming change to match HI-STAR
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storage. Magnetic particle examination is considered by the Code as
equivalent to liquid penetrant in this application.
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Section III - DRAWINGS

Proposed Change No. 29

The existing drawings referred to in CoC 9261 and contained in Section 1.4 of the
HI-STAR SAR are the same drawings as those used to license HI-STAR for
storage (Docket 72-1008). In the absence of an analogous process in 10 CFR Part
71 to 10 CFR 72.48, any drawing change or one time accept-as-is fabrication
deviation from the current drawings renders the cask unable to be certified for
dual purpose use until a Part 71 certificate amendment is approved.

Included in Attachment 4 are the revised HI-STAR 100 transportation certificate
(“C”) drawings. These drawings are proposed to be added to a new Appendix B to
the CoC to make the CoC a stand-alone licensing document. The proposed
changes to the CoC refer to this drawing set, which contain less detail, while
maintaining the critical dimensions necessary to ensure the assumptions in the
design analyses are preserved. The objective of the “C” drawings is to ensure
dual purpose certification for all fabricated HI-STAR 100 Systems while
avoiding unnecessary certificate amendment requests.

Aside from the above, the detailed drawings for storage have been proposed to be
revised under storage amendment request 1008-1 (submitted concurrently with
this amendment request) to correct errors and incorporate lesson learned from
fabrication of the first production HI-STAR unit. Those changes that fell within
the level of detail of the “C” drawings are included therein. Once the detailed
design drawings are approved under storage amendment request 1008-1, a copy of
those drawings will be included in transportation SAR Section 1.4 for historical
purposes. This is consistent with other information in the transportation SAR
which is used for licensing purposes but is not an integral part of the CoC.

For completeness, the overview of drawing changes provided with storage
amendment request 1008-1 is provided here for information.

Overview of Drawing Changes

The manufacturing effort on the HI-STAR 100 prototype and the first production
HI-STAR 100 (overpack and MPC-68) for Plant Hatch uncovered a number of
drafting errors, discrepancies, inconsistencies, and ambiguities in the Design
Drawings which had to be resolved through a laborious “Engineering Change
Order” (ECO) process by Holtec and by §72.48 evaluations by Southern Nuclear
(Plant Hatch). In retrospect, the need to address these changes, in large measure,
was inevitable given the fact that our HI-STAR 100 submittal was an industry
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pioneering effort which did not have the benefit of an established precedent for
the level of specificity and prescriptiveness for Design Dréwings.

The revised drawings submitted with this amendment request incorporate the
“lessons learned” collectively by Holtec International, Southern Nuclear, and
UST&D, Inc. The revisions address fabricability issues, eliminate inconsistencies,
replace unverifiable or non-essential dimensions and tolerances, incorporate
operationally significant dimensions/tolerances, and remove ambiguities in the
verbiage of the drawing notes. As the SFPO is aware, most of the changes noted
in the drawings were submitted in the pre-certification period, but the resources
required for their review were, at that time, committed to SER preparation and the
decision was made by the SFPO (and accepted by Holtec) that the drawing
changes for HI-STAR 100 be deferred to a post-certification amendment. In the
meantime, we have been forced to implement these changes through Engineering
Change Orders. Their formal incorporation in the TSAR will alleviate the need
for an arduous and paper-intensive ECO and §72.48 reconciliation process for
each and every licensee who deploys Hi-STAR 100.. While the drawing changes,
/indicated by:numbered triangles, are self-evident, a summary of the changes is
provided in the following, under the categories (i) Non-Fabricable Details, (ii)
Errors or Inconsistencies, (iii) Component Fit-up, (iv) Clarifications to Eliminate
Ambiguities, and (v) Design Enhancements.

i Non-Fabricable Detaiié :
The following examples illustrate changcs in this category:

a. Change the angular location of the four bolt holes on the bottom
flange of the overpack that are used for securing the bottom shield.
The pocket trunnion location interferes with the currently defined
hole locations.

b. Change the overpack inner diameter to 68-9/16” (min.). The
tolerances on the inner diameter can not be guaranteed in the
fabricated overpack because PWHT (which follows machining of
the overpack I.D.) produces dimensional changes due to strain
relief, which will vary from one unit to the next.

c. Define a maximum diameter of 68-1/2” for the MPC canister and
eliminate the provision for shims on the outside of the MPC. The
68-1/2” maximum dimension assures that the MPC can be installed
into the overpack, whose LD, as stated above, is prescribed as 68-
9/16” (min). The elimination of external shims reduces localized
weld-induced distortion which would degrade hardware quality.
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ii.

iii.

'Change radial channel-to-racllal panel weld size in the overpack to

3/16” in order to ehmmate heat-induced warpmg of the radial

plates.

The tolerances on the overpack (mlmmum) cavity length and MPC
external envelope length are slightly adjusted such that welding-
induced dimension changes in the as-fabricated hardware would
not cause a physical interference during the worst case operating
scenario (the postulated transport fire event)

Errors or Inconsistencies

Examples of the changes that fall under thls category are:

a.

The rupture disk joining dctaxl (in the overpack drawing) was
inconsistent with the commercially available rupture disk

_ assemblies. The detail is revised to eliminate this inconsistency.

The tolerances on the O-ring grooves in the overpack were based
on one manufacturer’s design and may not be consistent with other
manufacturers’ seal designs. The seal groove geometry
speciﬁcation is modified to permit use of competing equivalent O-
rings available in the mdustry

For the upper fuel spacers on the MPC the dlameter of item 24 is
increased from 3-3/4” to 4” to assure there is sufficient base metal
to make the required weld. -

1

Component Fit-Up

Dimensional tolerances and tolerance: stack-ups can both aid and hinder
the ability to fit up two components. In many cases, fit-up is confirmed
during final inspection and thus, dimensional tolerances need to be set
down to ensure that as-built components will fit together. Examples of the
required changes that fall under this category are:

a.

Change dimensions for drain- line supports: to reference
dimensions. Actual size will be govemed by the space from the
MPC canister and basket supports in the as-fabricated equipment.

Identify -the MPC closure vring dimerlsions as reference values.
Allow closure ring to be made from one or more pieces. Since the
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C.

closure ring shall be field welded, an actual fit-up to assure high
quality welds can be made only if the ring dimensions can be
adjusted to best fit its location in the as-built hardware. Fit-up at

the site under high radiation conditions will be more efficient with

use of multiple sections rather than one monolithic ring.

Change hole size on 1-3/4” holes on the overpack closure plate to
1-15/16”. The increased hole size will reduce the time necessary to
align the closure plate holes with the top ﬂange holes and, thus,
reduce dose.to the personnel engaged in the cask loading
operations.

iv. Clarifications to Eliminate Ambiguities
- Examples of the Changes that fail under this category are:

a.

Delete the ambiguous term “surface hardened” from items 13A
and 13B on the MPC Bill of Materials and add a note to the
applicable MPC drawing which states that the threads of item 13A
shall be surface hardened by flash chrome plating or similar. The
intent of surface hardening is to protect integral parts of a
component that cannot easily be replaced. Since 13B (threaded

_cap) is a removable item, by hardening the integral member (13A),

the surface wear on the threads will be biased towards the
removable member.

Clarify that the stainless stecl overlay thickness for the overpack
inner and outer seal is a reference dimension. Actual thickness of

~ the stainless steel overlay does not affect joint sealability.

Machining after weld overlay does not allow for final verification
of overlay thickness.

The overpack internal surface is machined after rolling and
welding to assure the inner diameter is met. Localized grinding of
the overpack and MPC base metal surfaces may be required to
address scratches, burrs, weld -spatter, and the like, which are
inevitable in a manufacturing process. The allowance for local
grinding is based on limiting the characteristic dimension of the
ground region to the value permitted by NB-3213.10 for local
membrane stresses.
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Desi@ Enhancements

Sophisticated fixturing, improved fabncatxon process (i.e., welding) and
lessons learned have prompted us to incorporate a variety of enhancements
into the design drawings. Examples of the changes that fall under this
category are:

a.

An alternative design for MPC basket supports allows the

fabricator improved dimensional control over the clearance
between the basket supports welded to the inside surface of the
MPC canister and the fuel basket over the length of the canister.

Eliminate MPC basket shims. Shims were permitted to give added
flexibility to the manufacturer. Manufacturing experience gathered
to date shows that the fixturing assures dimensions can be met and,
thus, shimming is not required. Removal of shims will eliminate
localized heat distortion.

Allow option to change sheathing weld.(a non-structural weld)
length and pitch from two-inch long welds at eight-inch pitches to
one-inch long welds at four-inch pitches. The total amount of weld
remains the same; however, the revised spacing minimizes the
extent of waviness in the sheathmg caused by basket panel
welding.

In the overpack, the pocket trunnions are welded using a qualified
weld procedure, directly to the overpack bottom plate, eliminating
the requirement for overlay on the pocket trunnion. Elimination of
the overlay reduces the distortion of the machined semi-circular

- recess in the trunnion, which serves as the bearing surface during

the rotation operation on the overpack. The trunnion made of
precipitation hardened stainless steel will receive the Code-
specified hardening heat treatment at 1150° when the vessel is

~ post-weld heat treated

The above list, of course, is not exhaustive. It does, however, help illustrate the necessity
and advisability of incorporating the changes to the Design Drawings through the
amendment request submitted herew1th '
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"NRC FORM 618 CERTIFICATE OF COMPLIANCE

won. FOR RADIOACTIVE MATERIALS PACKAGES

1.a CERTIFICATE NUMBER b. REVISION NUMBER ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES
_M 9261 10 USA/9261/B(U)F-85 1 7

2. PREAMBLE

a.  This certificate is issued to certify that the packaging and contents described in ltem 5 below, meets the applicable safety standards set forth in Title 10, Code of Federal
Regulations, Part 71, “Packaging and Transportation of Radioactive Material.” )

b. This certificate does not refieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other applicable reguiatory
agencies, including the government of and country through or into which the package will be transported. ’

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Holtec International
Holtec Center

555 Lincoln Drive West
Mariton, NJ 08053 ¢. DOCKET NUMBER

71-9261

Holtec International application dated
October 23, 1995, as supplemented

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10CFR Part 71, as applicable, and the conditions specified below.

5.a. Packaging
(1) Model No.: HI-STAR 100 System
(2) Description

The HI-STAR 100 System is a canister system comprising a Multi-Purpose Canister (MPC) inside of an
overpack designed for both storage and transportation (with impact limiters) of irradiated nuclear fuel. The
HI-STAR 100 System consists of interchangeable MPCs which house the spent nuclear fuel and an
overpack which provides the containment boundary, helium retention boundary, gamma and neutron
radiation shielding, and heat rejection capability. The outer diameter of the overpack of the HI-STAR 100
is approximately 203 1/8 inches without impact limiters and approximately 305 7/8 inches with impact
limiters. Maximum gross weight for transportation (including overpack, MPC, fuel, and impact limiters) is
approximately 286;666 282,000 pounds. Specific tolerances are called out in drawings listed below. |

Multi-Purpose Canister

There are three Multi-Purpose Canister (MPC) models, designated the MPC-24, MPC-68, and MPC-68F.
Al MPCs are designed to have identical exterior dimensions. A single overpack design is provided which
is capable of storing each type of MPC. The two digits after the MPC designate the number of reactor fuel
assemblies for which the respective MPCs are designed. The MPC-24 is designed to contain up to 24
Pressurized Water Reactor (PWR) fuel assemblies and the MPC-68 and MPC-68F are designed to contain
up to 68 Boiling Water Reactor (BWR) fuel assembilies. Any MPC-68 loaded with material classified as fuel
debris is designated as MPC-68F.

The HI-STAR 100 MPC is a welded cylindrical structure with flat ends. Each MPC is an assembly consisting
of a honeycombed fuel basket, baseplate, canister shell, lid, and closure ring. The outer diameter and
cylindrical height of each MPC is fixed. However, the number of spent fuel storage locations in each of the
4 MPCs depends on the fuel assembly characteristics. For the HI-STAR 100 System transporting fuel debris
k.- in a MPC-68F, the MPC provides the second inner container, in accordance with 10CFR71.63. The MPC
pressure boundary is a strength-welded enclosure constructed entirely of a stainless steel alloy.
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Overpack

The HI-STAR 100 overpack is a multi-layer steel cylinder with a welded baseplate and bolted lid (closure
plate). The inner shell of the overpack forms an internal cylindrical cavity for housing the MPC. The outer
surface of the overpack inner shell is buttressed with intermediate steel shells for radiation shielding. The
overpack closure plate incorporates a dual O-ring design to ensure its containment function. The
containment system consists of the overpack inner shell, bottom plate, top flange, top closure plate, top
closure inner O-ring seal, vent port plug and seal, and drain port plug and seal.

Impact Limiters

The HI-STAR 100 overpack is fitted with two impact limiters fabricated of aluminum honeycomb completely
enclosed by an all-welded austenitic stainless steel skin. The two impact limiters are attached to the
overpack with 20 and 16 bolts at the top and bottom, respectively.

(3) Drawings

Cl CA L)

The package shall be constructed and assembled in accordance with drawings listed below which are found
in fon—t4of Revision-8-of theHottec : ety-Anatysis-Report{SAR ey Appendix B to
this Certificate of Compliance.

= Y, V \J U U \J s

(a) Drawing C1395, Sheets 1- 4, Revision 1 48 (h) Drawing C1765, Sheets 1-6, Revision 1 42
B Sheet-2-3;Revision-9 Sheet 7 s-2-3;-Revision8 0
S + Revision-8 Sheet3-—Revision-5 »
(b) Drawing C1396, Sheets 1-4, 6, Revision 7 42 Sheet-4Revision—16
Sheet 5 s2-3;-Revision-9 0 Sheets-5-and-7Revision4
Sheet6-Revision-7

(i) Drawing C1782, Revision 1
(c) Drawing C1397, Sheets 1-4, 6, 7, Revision 1 44

Sheet 5 8-2~3;-Revision9 0 (j) Drawing C1783, Revision 1
Shests4—Revision-+
Sheets-5-7Revision8 (k) Drawing C1784, Revision € 1

(d) Drawing C1398, Sheets 1-3, Revision 1 42 () Drawing BM-C1476, Sheets 1 & 2, Revision 1 42
Sheet 2--Revision-9 S 2 Revision43
Sheet-3-Revision 8
(m) Drawing BM-C1478, Sheets 1& 2, Revision 19
(e) Drawing C1399, Sheets 1-3, Revision 7 16 ; ist

Sheet-2Revision8
Sheet-3; Revision9- (n) Drawing BM-C1479, Sheets 1& 2, Revision 7 48
(f) Drawing C1401, Sheets 1-4, Revision 1+
Sheets-2-and-4;Revision-8- (o) Drawing BM-C1819, Revision 1
Sheet-3;Revision 9
(p) Drawings 9317.1-120-2, 4, 7, 8, 13-17, and 20-
(g) Drawing C1402, Sheets 1-4, 6, Revision 143 23, Revision 0
Sheet 5 32=3;-Revision-8 0 .
Sheets4-5;Revision9 (q) Drawings 9317.1-120-3, 5, 6, 9, 10, 11, and 18,

Sheet6:Revision+ Revision 1
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" Drawings (continued)
(r) Drawing 9317.1-120-19, Revision 2 (t) Drawings 9317.1-182-6, Revision 2

(s) Drawings 9317.1-182-1 through 5, Revision 1

5.b. Contents of Packaging
(1) Type and Form, and Quantity of Material

(a) Fuel assemblies meeting the specifications and quantities provided in Appendix A to this Certificate
of Compliance and meeting the requirements provided in items 5.b(1)(b) through 5.b(1)(g) below are
authorized for transportation.

(b) The following definitions apply:

Damaged Fuel Assemblies are fuel assemblies with known or suspected cladding defects, as
determined by review of records, greater than pinhole leaks or hairline cracks, missing fuel rods that
are not replaced with dummy fuel rods, or those that cannot be handled by normal means. A

damagedfuetassembiy'sinabilityto Fuel assemblies which cannot be handled by normal means must
be due to mechanicaldamage-and-mustnotbedue-to fuel rod cladding damage are considered fuel

debris.

e Damaged Fuel Containers are specially designed fuel containers for damaged fuel assemblies or
fuel debris which permit gaseous and liquid media to escape while minimizing dispersal of gross
particulates. DFCs authorized for use in the HI-STAR 100 System are the Holtec design or the
Transnuclear Dresden Unit 1 design as shown on the applicable design drawings in the HI-STAR 100
Safety Analysis Report.

Fuel Debris refers—to is ruptured fuel rods, severed rods, and loose fuel pellets or fuel assemblies
with known or suspected defects which cannot be handled by normal means due to fuel cladding
damage.

Incore Grid Spacers are fuel assembly grid spacers located within the active fuel region (i.e., not
including top and bottom spacers).

Intact Fuel Assemblies are fuel assemblies without known or suspected cladding defects greater
than pinhole leaks or hairline cracks and which can be handled by normal means. Partial fuel
assemblies, that is fuel assemblies from which fuel rods are missing, shall not be classified as intact
fuel assemblies unless dummy fuel rods are used to displace an amount of water greater than or equal
to that displaced by the original fuel rod(s).

Minimum Enrichment is the minimum assembly average enrichment. Natural uranium blankets are
not considered in determining minimum enrichment.

Planar-Average Initial Enrichment is the simpte average of the distributed fuel rod initial enrichments
o within a given axial plane of the assembly lattice.

(c) For MPCs partially loaded with stainless steel clad fuel assemblies, all remaining fuel assemblies in
the MPC shall meet the more restrictive of the two limits for the stainless steel clad fuel assemblies
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or the applicable Zircaloy clad fuel assemblies.

(d) For MPCs partially loaded with damaged fuel assemblies or fue! debris, all remaining Zircaloy clad
intact fuel assemblies in the MPC shall meet the more restrictive of the two limits for the damaged fuel
assemblies or the intact fuel assemblies.

(e) For MPC-68s partially loaded with array/class 6x6A, 6x6B, 6x6C, or 8x8A fuel assemblies, all
remaining Zircaloy clad intact fuel assemblies in the MPC shall meet the more restrictive of the two
limits for the 6x6A, 6x6B, 6x6C, and 8x8A fuel assemblies or the applicable Zircaloy clad fuel
assemblies.

(f) PWR control rods, burnable poison rod assemblies, thimble plugs, and other non-fuel hardware are
not authorized for transportation.

(g) BWR stainless-steel channels and control blades are not authorized for transportation.

5.c Transport Index for Criticality Control
The minimum transport index to be shown on the label for nuclear criticality control: 0
6 For operating controls and procedures, in addition to the requirements of Subpart G of 10 CFR Part

71:

a. Each package shall be both prepared for shipment and operated in accordance with detailed wril.

operating procedures. Procedures for both preparation and operation shall be developed. at At a |
minimum, those procedures shall include the following provisions:

(1) Identification of the fuel to be loaded and independent verification that the fuel meets the
specifications of Condition 5.b of the CoC.

(2) Before each shipment, the licensee or shipper shall verify and document that each of the
requirements of 10 CFR 71.87 has been satisfied.

(3) The package must satisfy the following leak testing requirements:

(a) All overpack containment boundary seals shall be leak tested to show a leak rate of not
greater than 4.3 x 10°std cm®/sec (helium). The leak test shall have a minimum sensitivity
of 2.15 x 10°® std cm¥sec (helium) and shall be performed:

(i) before the first shipment;

(if) within the 12-month period prior to each successive shipment;

(iii) after detensioning one or more overpack lid bolts or the vent port plug; and
(iv) After each seal replacement.

(b) Before each shipment, all containment boundary seals shall be leak tested using a test
with a minimum sensitivity of 1 x 10 std cm%sec. If leakage is detected on a seal, then
the seal must be replaced and leak tested per Condition 6.a(3)(a) above.

(c) Each containment boundary seal must be replaced after each use of the seal.

(4) The rupture discs on the neutron shield vessel shall be replaced every 5 years.
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All MPCs shall be leak tested at the time of closure to show a leak rate of no greater than
5 x 10®°std cm®sec (helium). The leak test shall have a minimum sensitivity of 2.5 x 10 std
cm®/sec (helium).

Water and residual moisture shall be removed from the MPC in accordance with the following
specifications:

(@) The MPC shall be evacuated to a pressure of less than or equal to 3 torr.

(b) The MPC cavity shall hold a stable pressure of less than or equal to 3 torr for at least 30
minutes.

Following vacuum-drying, the MPC shall be backfilled with 99.995% minimum purity helium:

6-1242-g-metesfH+0-10%) < 28.3 psig for the MPC-24 and 6-1248-g-motesfH+6;-18%) < 28.5

psig for the MPC-68 and MPC-68F.

Water and residual moisture shall be removed from the HI-STAR 100 overpack in accordance
with the following specifications:

(a) The MPC shall be evacuated to a pressure of less than or equal to 3 torr.

(b) The overpack cavity shall hold a stable pressure of less than or equal to 3 torr for at least
30 minutes.

Following vacuum drying, the overpack shall be backfilled with helium to > 10 psig and < 14 psig.

The following fasteners shall be tightened to the torque values specified below:

Fastener Torque (ft-lbs
Overpack Closure Plate Bolts 2895 + 90
Overpack Vent and Drain Port Plugs 22-+2/0 45 +5/-0
Top Impact Limiter Attachment Bolts 256 +10/-0
Bottom Impact Limiter Attachment Bolts 1500 +45/-0
Tie-down Bolts 250 +20/-0
Transport Frame Bolts 250 +20/-0

(11) Verify that the appropriate fuel spacers, as necessary, are used to position the fuel in the MPC

cavity.

b. All acceptance tests and maintenance shall be performed in accordance with detailed written
procedures. Procedures for fabrication, acceptance testing, and maintenance shall be developed and
shall include the following provisions:

(1)

The overpack lifting trunnions shall be tested at 300% of the maximum design lifting load.
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)
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9

B

The MPC shall be pressure tested to 125% of the design pressure. The minimum test pressure
shall be 125 psig.

The overpack shall be pressure tested to 150% of the Maximum Normal Operating Pressure
(MNOP). The minimum test pressure shall be 150 psig.

The MPC lid-to-shell (LTS) weld shall be verified by either volumetric examination using the
Ultrasonic (UT) method or multi-layer liquid penetrant (PT) examination. The root and final weld
layers shall be PT examined in either case. If PT alone is used, additional intermediate PT
examination(s) shall be conducted after each approximately 3/8 inch of the weld is completed.
The inspection of the weld must be performed by qualified personnel and shall meet the
acceptance requirements of ASME B&PV Section Ili, NB-5350. The inspection process,
including findings (indications) shall be made a permanent part of the licensee’s records by
video, photographic, or other means providing an equivalent retrievable record of weld integrity.

The radial neutron shield shall have a minimum thickness of 4.3 inches and the impact limiter
neutron shields shall have a minimum thickness of 2.5 inches. Before first use, the neutron
shielding integrity shall be confirmed through a combination of fabrication process control and
radiation measurements with either loaded contents or a check source. Measurements shall be
performed over the entire exterior surface of the radial neutron shield and each impact limiter
using, at a maximum, a 6 x 6 inch test grid.

Periodic verification of the neutron shield integrity shali be performed within 5 years of eec.__-
shipment. The periodic verification shall be performed by radiation measurements with either

loaded contents or a check source. Measurements shall be performed at a minimum of 12

locations on the radial neutron shield and at a minimum of 4 locations on each impact limiter

Eaeh The first fabricated HI-STAR 100 overpack shall be tested to confirm its heat transfer
capability. The test shall be conducted after the radial channels, enclosure shell panels, and
neutron shield material have been installed and all inside and outside surfaces are painted per
the Design Drawings specified in Section 1.4 of the SAR, Rev. 8 9. A test cover plate shall be
used to seal the overpack cavity. Testing shall be performed in accordance with written and
approved procedures. The test must demonstrate that the overpack is fabricated adequately
to meet the design heat transfer capability.

For each package, a periodic thermal performance test shall be performed every 5 years or prior
to next use, if the package has not been used for transport for greater than 5 years, to
demonstrate that the thermal capabilities of the cask remain within its design basis.

The neutron absorber’s minimum acceptable °B loading is 0.0267 g/cm? for the MPC-24 and
0.0372 g/cm? for the MPC-68, and 0.01 g/cm*for the MPC-68F. The "°B loading shall be verified
by chemistry or neutron attenuation techniques.

(10) The minimum flux trap size for the MPC-24 is 1.09 inches
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(11) The minimum fuel cell pitch for the MPC-68 and MPC-68F is 6.43 inches.
(12) The package containment verification leak test shall be per ANSI 14.5.

7. The maximum gross weight of the package as presented for shipment shall not exceed 286:606 282,000
pounds.

8. The package shall be located on the transport vehicle such that the bottom surface of the bottom impact limiter
is at least 6 feet (along the axis of the overpack) from the edge of the vehicle.

9. The personnel barrier shall be installed at all times while transporting a loaded overpack.

10. The package authorized by this certificate is hereby approved for use under the general license provisions of
10CFR 71.12.

11. Expiration Date: March 31, 2004
Attachment: Appendix A
REFERENCES:
The drawings specified in this certificate reference Holtec International Report No. HI-951251, Safety Analysis

Report for the Holtec International Storage, Transport, And Repository Cask System (HI-STAR 100 Cask
System), Revision 8 9.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: March 31, 1999
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Table A.1
Fuel Assembly Limits

. MPC MODEL: MPC-24

A. Allowable Contents

1. Uranium oxide, PWR intact fuel assemblies listed in Table A.2 and meeting the following specifications:

a. Cladding type:
b. Maximum [nitial Enrichment:

c. Post-irradiation cooling time, average burnup,
decay heat and minimum initial enrichment per
assembly -

“ ’ . Zr Clad:

ii. SS Clad:

d. Fuel assembly length:
e. Fuel assembly width:
f. Fuel Assembly Weight:

B. Quantity per MPC: Up to 24 PWR fuel assemblies.

C. Fuel assemblies shall not contain control components.

Zircaloy (Zr) or Stainless Steel (SS) as specified in Table
1.1-2 for the applicable fuel assembly array/class

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

An assembly post-irradiation cooling time, average
bumup, decay heat, and minimum initial enrichment as
specified in Table A.4 or A.5, as applicable.

An assembly post-irradiation cooling time, avérage

burnup, decay heat, and minimum initial enrichment as
specified in Table A.6, as applicable.

< 176.8 inches (nominal design)

- < 8.54 inches (nominal design)

. <1,680 Ibs

D. Damaged fuel assemblies and fue! debris are not authorized for loading into the MPC-24.
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Table A.1 (continued)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68
A. Allowable Contents

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, with or without Zircaloy channels, and meeting the
following specifications:

a. Cladding type: Zircaloy (Zr) or Stainless Steel (SS) as specified in Table
A.3 for the applicable fuel assembly array/class.

b. Maximum planar-average initial enrichment: ' As specified in Table A.3 for the applicable fuel assembly
array/class.

c. Initial maximum rod enrichment: As specified in Table A.3 for the apblicable fuel assembly
array/class.

w) d. Post-iradiation cooling time, average burnup, S
decay heat and minimum initial enrichment per
~ assembly:
i. Zr Clad: ‘ An assembly post-irradiation cooling time, average

burnup, decay heat and minimum initial enrichment as
specified in Table A.7, except for array/class 6x6A, 6x6C,
and 8x38A fuel assemblies, which shall have a cooling >
18years, an average bumup < 30,000 MWD/MTU, and a
minimum initial enrichment > 1.8 wt% 2*°U and array/class
8x8F fuel assemblies, which shall have a cooling time >
10 years, an average burnup < 27,500 MWD/MTU, a
decay heat < 183.5 Walts, and a minimum imtlal
enrichment > 2.4 wi% 25y

ii. SS Clad: An assembly cooling time after discharge > 16 years, an :
average burmnup < 22,500 MWD/MTU, and a minimum
initial enrichment > 3.5 wt% #°U. - o

e. Fuel assembly length: < 176.2 inches (nofninal design)

f. Fuel assembly width: < 5.85 inches (nominal design)

A-2
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Table A.1 (continued)
Fuel Assembly Limits

li. MPC MODEL: MPC-68 (continued)

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in damaged fuel
containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the following specifications:

a. Cladding type:

b. Maximum planar-average initial enrichment;

¢. Initial maximum rod enrichment:

d. Post-irradiation cooling time, average burnup,

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight
S

and minimum initial enrichment per assembly: = average bumup < 30,000 MWD/MTU, and a minimum

Zircaloy (Zr)

As specified in Table A.3 for the applicable fuel assembly
array/class. :

As specified in Table A.3 for the applicable fuel assembly
array/class.

An assembly post-irradiation cooling time > 18 years, an

initial enrichment > 1.8 wt% #SU.
< 135.0 inches (nominal design)
<4.70 inches (nominal design)

<400 Ibs, including channels

A-3
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Table A.1 (continued)
Fuel Assembly Limits
Il. MPC MODEL: MPC-68 (continued) ‘
3. Mixed oxide (MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR intact fuel
assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6B and meet the
following specifications:
a. Cladding type: Zircaloy (Zr)
b. Maximum Planar-Average Initial Enrichment: As specified in Table A.3 for fuel assembly array/class
6x6B.
¢. Initial Maximum Rod Enrichment: As specified in Table A.3 for fuel assembly array/class
6x6B.
d. Post-irradiation cooling time, average bumup,  An assembly post-irradiation cooling time > 18 years, an
and minimum initial enrichment per assembly:  average burnup < 30,000 MWD/MTIHM, and a minimum
initial enrichment > 1.8 wt% U for the UO, rods. -
e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembly width: < 4.70 inches {nominal design)
g. Fuel assembly weight < 400 Ibs, including channels

A4
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Table A.1 (continued)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)

4. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy channels, placed in damaged fuel
“containers. MOX BWR intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly
arrayl/class 6x6B and meet the following specifications:

a. Claddipg Vtyprc_a: Zircaloy (Zr)

b. Maximum planar-average initial enrichrﬁent: As specified in Table A.3 for array/class 6x6B.

c. Initial Maximum Rod Enrichment: : As specified in Table A.3 for array/class 6x6B.

d. Post-irradiation cooling time, average An assembly post-irradiation cooling time 3 18 years, an
burmup, and minimum initia! enrichment per average burnup < 30,000 MWD/MTIHM, and a minimum
assembly: ' initial enrichment > 1.8 wt% #°U for the UO, rods.

;,_/ e. Fuel assembly Iength: < 135.0 inches {(nominal design)

f. Fuel assembly width: A ~ £4.70 inches (nomina! design)

g. Fuel assembly weight - 400 Ibs, including chénnels
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Table A.1 (continued)
Fuel Assembly Limits

il. MPC MODEL: MPC-68 (continued)
5.  Thoria rods (ThO,and UO,) placed in Dresden Unit 1 Thoria Rod Canisters and meeting the following

specifications: ‘
a. Cladding Type: . Zircaloy (Zr)
b. Composition: " 98.2ut % 'Thoz, 1.8 wt. % UO, with an enrichment of 93.5
¢. Number of Rods Per Thoria Rod Canistén <18
d. Dacay Heat Per Thoria Rod Canister: . <115 Walls
8. Post-iradiation Fuel Cooling Time and A fuel post-irradiation cooling time > 18 years and an
Average Bumup Per Thoria Rod Canister: average bumup < 16,000 MWD/MTIHM.
f. Initial Heavy Metal Weight: , < 27 kg/canister o
- g. Fuel Cladding O.D.: > 0.412 inches
Q h. Fuel Cladding I.D.: ' < 0.362 inches
i. Fuel Pellet O.D.: . 4 <0.358 inches
J. Active Fuel Length: < 111 inches
k. Canister Weight: ’ < 550 Ibs, including fuel

B. Quantity per MPC: Up fo one (1) Dresden Unit 1 Thoria Rod Canister plus any Any combination of damaged fuel
assemblies in damaged fuel containers and intact fuel assemblies, up to a total of 68.

Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68.

Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are authorized for loading in the MPC-
68. :
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Table A.1 (continued)
Fuel Assembly Limits

.. MPC MODEL: MPC-68F
A. Allowable Contents
1. Uranium oxide, BWR intact fuel assembliés. with or without Zircéldy channels. Uranium oxide BWR inta‘ct fuel

assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A
and meet the following specifications:

a. Cladding type: Zircaloy (Zr)

b. Maximum pIanqr—average initial enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.

c. Initial maximum rod enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.

: d. Post-irradiation cooling time, average bumup. An assembly post-irradiation cooling time > 18 years, an
ANy and minimum enrichment per assembly: average burnup < 30,000 MWD/MTU, and a minimum
initial enrichment > 1.8 wt% V.

e. Fuel assembly length: < 176.2 inches (nominal design)
f. Fuel assembly width: < 5.85 inches (nominal design)
g. Fuel assembly weight - < 400 Ibs, Including channels

A-T
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Table A.1 (continued)
Fuel Assembly Limits
Il. MPC MODEL: MPC-68F (continued) 7
2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in damaged fuel
containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria specified in Table A.3 for fuel
,assgmbly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the following specifications:
a. Cladding type: | Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
' ]
c. Initial Maximum Rod Enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
d. Post-irradiation cooling time, average burnup,  An assembly post-irradiation cooling time > 18 years, an
and minimum initial enrichment per assembly:  average burnup < 30,000 MWD/MTU, and a minimum
:) ‘ ' initial enrichment > 1.8 wt% *°U. - <
e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembly width: < 4.70 inches {nominal design)
g. Fuel assembly weight - | < 400 Ibs, including channels
-
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Table A.1 (continued)
Fuel Assembly Limits

lil. MPC MODEL: MPC-68F (continued)

3. Uranium oxide, BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel containers. The
original fuel assemblies for the uranium oxide BWR fuel debris shall meet the criteria specified in Table A.3 for
fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the following specifications:

a. Cladding type: . . Zircaloy (Zr)
_ b. Maximum planar-average initial enrichment: - As specified in Table A.3 for the applicable fuel assembly
- arraylclass.
c. Initial Maximum Rod Enrichment: : As specified in Table A.3 for the applicable fuel assembly
- array/class.

d. Post-irradiation cooling time, average burnup, - An assembly post-irradiation cooling time > 18 years, an
and minimum initial enrichment per assembly:  average bumup < 30,000 MWD/MTU, and a minimum
initial enrichment > 1.8 wt% #°U for the original fue!

N ' .. assembly.
e. Fuel assembly length: ) - £135.0 inches (nominal design)
f. Fuel assembly width: <4.70 inches (nominal design)
g. Fuel assembly weight - <400 Ibs, including channels
A
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e
Table A.1 (continued)
Fuel Assembly Limits
ll. MPC MODEL: MPC-68F (continued)
4. Mixed oxide(MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR intact fuel
assemblies shall meet the criteria specified in Table A.3 for fuel assembly arraylclass 6xGB and meet the
following specifications:
a. Cladding type: : Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for fuel assembly array/class
6x6B.
c. Initial maximum rod enrichment: As specified in Table A.3 for fuel assembly array/class
6x6B.
d. Post-irradiation cooling time, average burnup,  An assembly post-irradiation cooling time after discharge
and minimum initial enrichment per assembly: > 18 years, an average burnup < 30,000 MWD/MTIHM,
O ' : : and a minimum initial enrichment > 1.8 wt% #°U for the N
' UO, rods.
e. Fuel assembly length: - o < 135.0 inches (nominal design)
f. Fuel assembly width: < 4.70 inches (nominal design)
g. Fuel assembly weight ‘ ' < 400 Ibs, including channels
N
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Table A.1 (continued)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)

5. Mixed oxide (MOX), BWR damaged fuel assemblnes with or without Zircaloy channels, placed in damaged fuel
containers. MOX BWR intact fue! assemblies shall meet the criteria specnﬁed in Table A 3 for fuel assembly
array/class 6x68 and meet the following specifications:

a. Cladding type:

b. Maximum planar-average initial enrichment:

¢. Initial Maximum Rod Enrichment:

d. Post-irradiation cooling time, average burnup,

and minimum initial enrichment per assembly: .

i": i e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight

Zircaloy (Zr)
As specified in Table A.3 for array/class 6x6B.
As specified in Table A.3 for array/class 6x6B.

An assembly post-irradiation cooling time > 18 years, an
average burnup < 30,000 MWD/MTIHM, and a minimum
initial enrichment > 1.8 wt% #°U for the UO, rods.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

<400 Ibs, including channels

A-11
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Table A.1 {continued)
Fuel Assembly Limits

il. MPC MODEL: MPC-68F (continued)

6. Mixed oxide (MOX), BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel containers. The
original fuel assemblies for the MOX BWR fuel debris shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6B and meet the following specifications:

a. Cladding type: . Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for array/class 6x6B.
¢. Initial Maximum Rod Enrichment: As specified in Table A.3 for array/class 6x6B.

f. Post-irradiation cooling time, average burnup,  An assembly post-irradiation cooling time > 18 years, an
and minimum: initial enrichment per assembly:  average bumup < 30,000 MWD/MTIHM, and a minimum
- initial enrichment > 1.8 wt% #*°U for the UO, rods in the
original fuel assembly.

e. Fuel assembly length: < 135.0 inches (nominal design)

f. Fuel assembly width: < 4.70 inches (nominal design)
g. Fuel assembly weight <400 Ibs, including channéls

A-12
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Table A.1 (continued)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)

7. Thoria rods (ThO,and UO,) placed in Dresden Unit 1 Thoria Rod Canisters and meeting the following

specifications:

a. Cladding Type:
b. Composition:

¢. Number of Rods Per Thoria Rod Canister:
d. Decay Heat Per Thoria Rod Canister:

e. Post-iradiation Fuel Cooling Time and

Average Burmup Per Thoria Rod Canister:

f. ‘Initial Heavy Metal Weight:
. g. Fuel Cladding O.D.:
" h. Fuel Cladding 1.D..

i. Fuel Pellet 0.D.:

J. Active Fuel Length:

k. Canister Weight:

B. Quantity per MPC:

Zircaloy (Zr)

98.2 wt.% ThO,, 1.8 wt. % UO, with an enrichment of 93.5
wt. % U,

<18

<115 Watts

A fuel post-irradiation cooling time > 18 years and an
average burnup < 16,000 MWD/MTIHM. '

< 27 kg/canister

.2 0.412 inches
' <0.362inches

<0.358 inches

< 111 inches

‘ 5 556 ibs, including fuel

Up to four (4) damaged fuel containers containing uranium oxide or MOX BWR fuel debris. The remaining MPC-68F
fuel storage locations may be filled with array/class 6x6A, 6x6B, 6x6C, 7x7A, and 8x8A fuel assemblies of the

following type, as applicable:

Uranium oxide BWR intact fuel assemblies;
MOX BWR intact fuel assemblies;

RN~

Uranium oxide BWR damaged fue! assemblies placed in damaged fuel containers; er
MOX BWR damaged fuel assemblies placed in damaged fuel containers; or
Up to one (1) Dresden Unit 1 Thoria Rod Canister.

C. Fuel assemblies with stainless stee! channels are not authorized for loading in the MPC-68F.

D. Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are authorized for loading in the MPC-68.

A-13
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. Table A2
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly 14x14A 14x14B 14x14C 14x14D 15x15A
Array/Class. . . ,
Clad Material Zr Zr Zr SS Zr
(Note 2)
Design Initial U 402 T €402 <410 : <400 429
(kg/assy.) (Note 3) <407 <407 <425 <464
Initial Enrichment (wt <46 <46 - <46 <40 <4.1
% 235U) »
No. of Fuel Rods 179 179 176 180 204
Clad O.D. (in.) >0.400 ' >0.417 >0.440 ' >0.422 >0.418
Clad I.D. {in.) <0.3514 <0.3734 <0-3548 " <0.3890 ' < 0.3660
‘ <0.3880
Pellet Dia. (in.) <0.3444 ' <0.3659 <8:3779 <0.3835 ~ <0.3580
: <0.3805 )

f) Fuel Rod Pitch (in.) <0.556 <0.556 <0.580 <0.556 <0550 |
Active Fuel Length <150 <150 . <150 <144 <150
{in.) '

No. of Guide Tubes 17 17 5 (Note 3 4) 16 : 21 |
Guide Tube >0.017 >0.017 >0-040 >0.0145 >0.0165 -
Thickness (in.) >0.038
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Table A.2 (continued)

PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly . 15x15B 15x15C 15x15D 15x15E 15x15F
Array/Class
Clad Material Zr Zr zr zr Zr
(Note 2) .
Design Initial U <464 < 464 <475 <475 <475
(kg/assy.) (Note 3) : ,
Initial Enrichment <4.1 <41 <4.1 <41 <41
(wt % 25()
No. of Fuel Rods 204 204 208 208 208
Clad O.D. (in) >0.420 >0.417 >0.430 >0.428 >0.428
Clad I.D. (in.) <0.3736 <0.3640 <0.3800 <0.3790 <0.3820
Pellet Dia. (in.) <0.3671 .<0.3570 <0.3735 <0.3707 <0.3742
Fuel Rod Pitch (in.) <0.563 <0.563 <0.568 <0.568 <0.568
Active Fuel Length <150 <150 <150 <150 <150
(in.) v : . : . o
No. of Guide Tubes 21 21 17 17 17
Guide Tube >0.015 >0.0165 >0.0150 >0.0140 >0.0140
Thickness (in.)
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Table A.2 (continued)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 15x15G 15x15H | - 16x16A - 1Tx1TA 17x178 17x17C |

Arrayl Class ) o N .

Clad Material _ SS zZr Zr Zr Zr Zr |

{Note 2) : - :

Design Initiat U <420 <475 T <430 450 <464 <460

(kg/assy.) <443 . <467 <467 <474

(Note 4 3) ‘ o . _

Initial Enrichment <40 <38 <46 <40 <40 <40

(wt % 2°U) '

No. of Fuel Rods 204 208 236 264 264 264 |

Clad O0D.(n) | 20422 >0.414 - >0.382 >0.360 >0.372 >0.377 |

Clad 1.D. (in.) o <0.3890 <0.3700 <0.3320 <0.3150 <0.3310 <0.3330 |

Pellet Dia. (in.) | <0.3825 <0.3622 | <0.3255 <0.3088 . <0.3232 <0.3252 |
f} Fuel Rod Pitch <0.563 <0.568 <0.506 < 0.496 .<0.496 <0.502 |
£ (in.) ' ; ‘

Active Fuel ' <144 <150 <150 <150 | <150 | <150 |

Length (in.) ; ) . ) )

No. of Guide - 21 17 5 (Note 3 4) 25 25 25 -|

Tubes - ' v ‘ A .

Guide Tube > 0.0145 >0.0140 >0.0400 >0.016 >0.014 >0.020 A

Thickness (in.) :

Notes: 1. Alldimensions are design nominal values. Maximum and minimum dimensions are specified to bound variations in
design nominal values within a given array/class.

2. Zr Designate's cladding materlal made of Zirconium or Zirconium a!loys.

3. Design initial uranium weight is the nominat uranium weight specified for each assembly by the fuel
manufacturer or reactor user. For each PWR fuel assembly, the total initiat uranium weight limit specified in
this table may be increased up to 2.0 percent higher-than-the-design-initiat-uranium-weight-due for

comparison with users’ fuel records to account for manufacturer tolerances.

4. Each guide tube replaces four fuel rods.
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Table A.3
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 6x6A €x6B €x6C TxTA ! 7B 8x8A

Array/Class

Clad Materia! Zr Zr Zr Zr Zr Zr

(Note 2) : , ‘ :

Design Initial U <188 <483 <488 < 100 <195 <120

(kg/assy.) (Note 4 3) <110 . <110 <110

Maximum planar- <27 <2.7 for the <27 <27 <42 <27

average Initial U0, rods.

enrichment See Note 8 4

(wt.% 2U) for MOX rods

Initial Maximum Rod <40 <40 <4.0 <40 <50 <40

Enrichment <55 .

(wt.% 25Y)

No. of Fuel Rods 350r36 350r36 (up 36 49 49 63 or 64

to 9 MOX
rods) -

Clad O.D. (in.) 205550 | >05625 - >0.5630 >0.4860 >0.5630 204120
. Clad 1.D. (in.) - <64945 <0.4945 <0.4990 :-9-4266 : <0.4990 <0.3620
: ; <0.5105 - ‘ <0.4204 '
N ”

Pellet Dia. (in.) <0-43540 <0.4820 © <0.4880 <0.4110 04880 <0.3580

<0.4980 - : <0.4910

Fuel Rod Pitch (in.) €654 8:654 <0740 <0.631 <0.738 < 0.523

<0.710 <0.710 )

Active Fuel Length <M <8 <775 < <150 <418

(in.) ' <120 <120 <80 <120

No. of Water Rods . 1or0  1or0 0 ; o 0 10r0

{Note 11) :

WaterRod LONAA NA N/A N/A N/A WA

Thickness (in.) © >0 >0 ' 20

Channe! Thickness <0.060 <0.060 <0.060 <0.060 . <0.120 <0.100

(in-) - . . - . -
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Table A.3 (continued)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1

Fuel Assembly 8x88B 8x8C 8x8D 8x8E 8x8F 9x9A 9x9B

Array/Class

Clad Material Zr - Zr Zr Zr Zr Zr Zr

(Note 2)

Design Initial U . <185 <185 <185 <180 <185 ' <43¥3 473

(kg/assy.) (Note & 3) <185 <177 <177

Maximum planar <4.2 <42 <42 <42 <42 <42 <42

average initial

enrichment

(Wt.% V)

Initial Maximum Rod <50 <5.0 <5.0 <5.0 <50 <5.0 <5.0

Enrichment .

(wt.% 2°%U)

No. of Fuel Rods 63 or 64 - 62 60 or 61 59 64 74/66 72

: (Note 3 5)

Clad O.D. (in.) > 0.4840 >0.4830 >0.4830 >0.4930 _>_ 0.4576 > 0.4400 >0.4330

Clad L.D. (in.) ‘ 04258 <0.4250 04198 | <0.4250 <0.3996 | <0.3840 <0.3810
o <0.4295 S <0.4230 : v
g‘\:) Pellet Dia. (in.) D469 <0.4160 <4410 | <0.4160 "~ <0. 3913 <0.3760 <0.3740

. <0.4195 <0.4140 ; :
Fuel Rod Pitch (in.) 9636~ |  -8:636~ <0.640 <0.640 <0.609 <0.566 8:568
] 8:644 o544 1 ‘ o <0572
<0.642 <0.641

Design Active Fuel <150 <150 <150 <150 ‘<150 <150 <150

Length (in.)

No. of Water Rods 1or0 2 1-4 5 NA 2 1(Note 4

(Nots 11) (Note § 7) (Note 12) 6)

Water Rod Thickness >0.034 >0.00 >0.00 >0.034 >0.0315 >0.00 >0.00

@in.) . i

Channel Thickness (in.) <0.120 <0.120 <0.120 . <0.100 <0.055 _<_ 0.120 <0.120
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Table A.3 (continued)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 9x9C 9x8D 8x9E 8x9F 10x10A

Array/Class {Note 13) {(Note 13)

Clad Material Zr Zr Zr Zr Zr

{Note 2) ’ )

Design Initial U (kg/assy.) <4173 <478 <178 «470 <182

(Note 4 3) , <177 <177 <177 <177 <185

Maximum planar-average <42 <42 42 <42 <42

initial enrichment <4.1 <4.1

(wt.% =°U)

{nitial Maximum Rod <5.0 <5.0 <5.0 <50 <50

Enrichment ’ B

(wt.% 2U)

No. of Fuel Rods 80 79 76 76 92/78
(Note 3 8)

Clad O.D. (in.) >0.4230 >0.4240 >04170 >0.4430 >0.4040

Clad 1.D. (in.) <0.3640 <0.3640 <6:3590 <6:3510 <0.3520

: ' <0.3640 <0.3860 ' ’

Pellet Dia. (in.) <0.3565 <0.3565 - «8:3525 "<0.3745 <0.3455

<0.3530

Fue! Rod Pitch (in.) <0.572 <0572 ¢ <0.572 <0.572 - <0.510

Deslgn Active Fuel Length <150 <150 <150 <150 <150

(in.)

No. of Water Rods 1 2 5 5 2

(Note 11) ' '

Water Rod Thickness (in.) 20.020 66365 »6:6305 : >0.0300

>0.0300 200120 >0.0120
Channe! Thickness (in.) <0.100 <0.100 <6460 <6:400 <0.120
<0120 <0120
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Table A.3 (continued)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly Array/Class 10x10B 10x10C 10x10D 10x10E

Clad Material (Note 2) Zr 2r ss ss

Design Initial U (kg/assy.) <4182 188 - 2125 <125

(Note 6 3) <186 <186 .

Maximum planar-average inihal <42 <42 <4.0 <4.0

enrichment

(wt.% 2%U)

Initial Maximum Rod Enrichment <50 <5.0 <5.0 <5

(wt.% 2U) :

No. of Fuel Rods 91/83 (Note 3 9) 96 100 96

Clad O.D. (in.} >0.3957 >8:3798 >10.3960 >0.3940

. >0.3780

Clad L.D. (in.) <0.3480 <0.3294 <0.3560 <0.3500 -

Pellet Dia. (in.) <0.3420 5_0.3224 <0.3500 <0.3430
r:) Fuel Rod Pitch (in.) - _<_‘ 0.510 <0.488 <0.565 <0.557
-

Design Active Fuel Length (in.) <150 <150 <83 <83

No. of Water Rods (Note 11) 1 (Note 4 6) 5 {Note 5 10) 0 4

Water Rod Thickness (in.) >0.00 >0:634 N/A >0.022

>0.031 ’
Channel Thickness (in.) <0.120 <0.055 <0.080 <0.080

' 1. initiet-uranium-weights-and-alt All dimensions are design nominal values.

Actuahuranium-weights-may-be-higher-within-the
manufaciurer's-toleranea: Maximum and minimum dimensions are specified to bound variations in design nominal values among fuel

assemblies within a given array/class.

@ N

2Zr designates cladding material made from Zirconium or Zirconlum alloys.

Design initial uranium weight is the uranium weight spacified for each assembly by the fuel manufacturer or reactor user. Foreach

BWR fuel assembly, the total uranium weight limit specified in this table may be increased up to 1.5% for comparison with users" fue!

records to account for manufacturer's tolerances.

< 8:642 0.635 wt. % U and < 1.578 wt. % total fissile plutonium (**Pu and *'Pu), (Wt. % of total fuel weight, i.e., UO, plus PuO,).

This assambly class contains 75 total fuel mds, 66 full Iength rods and 8 partial length rods. -

Square, replacing nine fuel rods.

Variable

This assembly class contains 92 fotal fuel rods; 78 full length rods and 14 partial length rods.

This assembly class contains 91 total fuel rods, 83 full length rods and 8 partial length rods.

10 One diamond-shaped water rod replacing the four center fuel rods and four rectangular water rods dividing the assembly into four

quadrants. .

11. These rods may be sealed at both ends and contain non-fissile material in liet of water. -

12. This assembly is known as "QUAD+."It has four rectangular water cross segments dividing the assembly into four quadrants.

13, For the SPC 9x9-5 fusl assembly, each fuel rod must meet either the 9x9E or 9x9F seot of limits for clad 0.D., clad 1.D., and pellet
diameter.

©oONOONE
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Table A4

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24 PWR FUEL WITH ZIRCALOY CLAD AND
WITH NON-ZIRCALOY IN-CORE GRID SPACERS (Note 1)

| Post-irradiation Assembly , :
- |+ Cooling Time Assembly Burnup Minimum . Decay Heat
(years) (MWD/MTU) - - Enrichment (Watts)

, {wt. % U-235) '
>10 . £24,500 223 <411
>12 < 29,500 >26 . <4713
>14 <34500 - - >29 <540 -
>15 <37500 . >3.2 <579 .

—_—

Note 1: Linear interpolation between points is permr;tted. |
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Table A.5

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24 PWR FUEL WITH ZIRCALOY CLAD AND"
WITH ZIRCALOY IN-CORE GRID SPACERS (Note 1)

Post-Irradiation : Assembly
Cooling Time Assembly Burnup Minimum Decay Heat
(years) - (MWD/MTU) Enrichment (Watts)
- (wt. % U-235)
>7 . <24,500 >2.3 <496
>8 < 29,500 . >26 . <562
>10 < 34,500 >29 - <610
>12 KL 39,500 >3.2 <667
>15 <44,100 >34 <704
—_—

O Note 1: Linear interpolation between points is permitted.
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Table A.6

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24 PWR FUEL WITH STAINLESS STEEL CLAD (Note 1)

—_—_————————————— —— ———
Post-irradiation Assembly Minimum :
Cooling Time Assembly Burnup Enrichment Decay Heat
{years) - (MWD/MTU) (wt. % U-235) (Watts)
>19 » <30,000 >31 <377
>24 > <40,000 >3.1 <475

Note 1: Linear interpolation between points is permitted.
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Table A.7

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
- MPC-68 (Note 1)

Post-irradiation ‘ Assembly
-. Cooling Time Assembly Burnup Minimum Decay Heat

(years) (MWD/MTU) = Enrichment (Watts)

‘ C (wt. % U-235) -
>8 <24,500 221 <179
>9 ' <29,500 >24 <208

>12 < 34,500 >26 <222
>15 < 39,100 >29 <238

Note 1: Linear interpolation between points is permitted.

:ﬁ““m
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NRC FORM 618 CERTIFICATE OF COMPLIANCE

(3-96)
10cfi71

FOR RADIOACTIVE MATERIALS PACKAGES

o

3 1.a CERTIFICATE NUMBER b. REVISION NUMBER ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

9261 1 USA/9261/B(U)F-85 1 7

2. PREAMBLE

a.

b.

This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Titie 10, Code of Federal
Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other applicable regulatory
agencies, including the government of and country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Holtec International
Holtec Center
555 Lincoln Drive West

Holtec International application dated
October 23, 1995, as supplemented

Marlton, NJ 08053 c. DOCKET NUMBER

71-9261

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10CFR Part 71, as applicable, and the conditions specified below.

5.a. Packaging

(1) Model No.: HI-STAR 100 System

(2) Description

o
//’

The HI-STAR 100 System is a canister system comprising a Multi-Purpose Canister (MPC) inside of an
overpack designed for both storage and transportation (with impact limiters) of irradiated nuclear fuel. The
HI-STAR 100 System consists of interchangeable MPCs which house the spent nuclear fuel and an
overpack which provides the containment boundary, helium retention boundary, gamma and neutron
radiation shielding, and heat rejection capability. The outer diameter of the overpack of the HI-STAR 100
is approximately 203 1/8 inches without impact limiters and approximately 305 7/8 inches with impact
limiters. Maximum gross weight for transportation (including overpack, MPC, fuel, and impact limiters) is
approximately 282,000 pounds. Specific tolerances are called out in drawings listed below.

Multi-Purpose Canister

There are three Multi-Purpose Canister (MPC) models, designated the MPC-24, MPC-68, and MPC-68F.
All MPCs are designed to have identical exterior dimensions. A single overpack design is provided which
is capable of storing each type of MPC. The two digits after the MPC designate the number of reactor fuel
assemblies for which the respective MPCs are designed. The MPC-24 is designed to contain up to 24
Pressurized Water Reactor (PWR) fuel assemblies and the MPC-68 and MPC-68F are designed to contain
up to 68 Boiling Water Reactor (BWR) fuel assemblies. Any MPC-68 loaded with material classified as fuel
debris is designated as MPC-68F.

The HI-STAR 100 MPC is a welded cylindrical structure with flat ends. Each MPC is an assembly consisting
of a honeycombed fuel basket, baseplate, canister shell, lid, and closure ring. The outer diameter and
cylindrical height of each MPC is fixed. However, the number of spent fuel storage locations in each of the
MPCs depends on the fuel assembly characteristics. For the HI-STAR 100 System transporting fuel debris
in a MPC-68F, the MPC provides the second inner container, in accordance with 10CFR71.63. The MPC
pressure boundary is a strength-welded enclosure constructed entirely of a stainless steel alloy.

Overpack
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The HI-STAR 100 overpack is a multi-layer steel cylinder with a welded baseplate and bolted lid (closure
plate). The inner shell of the overpack forms an internal cylindrical cavity for housing the MPC. The outer
surface of the overpack inner shell is buttressed with intermediate steel shells for radiation shielding. The
overpack closure plate incorporates a dual O-ring design to ensure its containment function. The
containment system consists of the overpack inner shell, bottom plate, top flange, top closure plate, top
closure inner O-ring seal, vent port plug and seal, and drain port plug and seal.

Impact Limiters
The HI-STAR 100 overpack is fitted with two impact limiters fabricated of aluminum honeycomb completely

enclosed by an all-welded austenitic stainless steel skin. The two impact limiters are attached to the
overpack with 20 and 16 bolts at the top and bottom, respectively.

(3) Drawings

The package shall be constructed and assembled in accordance with drawings listed below which are found
in Appendix B to this Certificate of Compliance.

(a) Drawing C1395, Sheets 1-4, Revision 1 (k) Drawing C1784, Revision 1

(b) Drawing C1396, Sheets 1-4, 6, Revision 1 (I) Drawing BM-C1476, Sheets 1 & 2, Revision 1
Sheet 5, Revision 0

(c) Drawing C1397, Sheets 1-4, 6, 7, Revision 1 (m) Drawing BM-C1478, Sheets 1& 2, Revision 1‘
Sheet 5, Revision 0

(d) Drawing C1398, Sheets 1-3, Revision 1 (n) Drawing BM-C1479, Sheets 1& 2, Revision 1
(e) Drawing C1399, Sheets 1-3, Revision 1 (o) Drawing BM-C1819, Revision 1
(f) Drawing C1401, Sheets 1-4, Revision 1 (p) Drawings 9317.1-120-2, 4,7, 8, 13-17, and 20
-23, Revision 0
(g) Drawing C1402, Sheets 1-4, 6, Revision 1 (q) Drawings 9317.1-120-3, 5, 6, 9, 10, 11, and 18
Sheet 5, Revision 0 Revision 1
(h) Drawing C1765, Sheets 1-6, Revision 1 (r) Drawing 9317.1-120-19, Revision 2

Sheet 7, Revision 0
(i) Drawing C1782, Revision 1 (s) Drawings 9317.1-182-1 through 5, Revision 1

(i) Drawing C1783, Revision 1 (t) Drawing 9317.1-182-6, Revision 2
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5.b. Contents of Packaging

(1) Type and Form, and Quantity of Material

(a)

(b)

(c)

(d)

(e)

Fuel assemblies meeting the specifications and quantities provided in Appendix A to this Certificate
of Compliance and meeting the requirements provided in items 5.b(1)(b) through 5.b(1)(g) below are
authorized for transportation.

The following definitions apply:

Damaged Fuel Assemblies are fuel assemblies with known or suspected cladding defects, as
determined by review of records, greater than pinhole leaks or hairline cracks, missing fuel rods that
are not replaced with dummy fuel rods, or those that cannot be handled by normal means. Fuel
assemblies which cannot be handled by normal means due to fuel cladding damage are considered
fuel debris.

Damaged Fuel Containers are specially designed fuel containers for damaged fuel assemblies or
fuel debris which permit gaseous and liquid media to escape while minimizing dispersal of gross
particulates. DFCs authorized for use in the HI-STAR 100 System are the Holtec design or the
Transnuclear Dresden Uit 1 design as shown on the applicable design drawings in the HI-STAR 100
Safety Analysis Report.

Fuel Debris is ruptured fuel rods, severed rods, loose fuel pellets, and fuel assemblies with known
or suspected defects which cannot be handled by normal means due to fuel cladding damage.

Incore Grid Spacers are fuel assembly grid spacers located within the active fuel region (i.e., not
including top and bottom spacers).

Intact Fuel Assemblies are fuel assemblies without known or suspected cladding defects greater
than pinhole leaks or hairline cracks and which can be handled by normal means. Partial fuel
assemblies, that is fuel assemblies from which fuel rods are missing, shall not be classified as intact
fuel assemblies unless dummy fuel rods are used to displace an amount of water greater than or equal
to that displaced by the original fuel rod(s).

Minimum Enrichment is the minimum assembly average enrichment. Natural uranium blankets are
not considered in determining minimum enrichment.

Planar-Average Initial Enrichment is the average of the distributed fuel rod initial enrichments within
a given axial plane of the assembly lattice.

For MPCs partially loaded with stainless steel clad fuel assemblies, all remaining fuel assemblies in
the MPC shall meet the more restrictive of the two limits for the stainless steel clad fuel assemblies
or the applicable Zircaloy clad fuel assemblies.

For MPCs partially loaded with damaged fuel assemblies or fuel debris, all remaining Zircaloy clad
intact fuel assemblies in the MPC shall meet the more restrictive of the two limits for the damaged fuel
assemblies or the intact fuel assemblies.

For MPC-68s partially loaded with array/class 6x6A, 6x6B, 6x6C, or 8x8A fuel assemblies, all
remaining Zircaloy clad intact fuel assemblies in the MPC shall meet the more restrictive of the

|
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two limits for the 6x6A, 6x6B, 6x6C, and 8x8A fuel assemblies or the applicable Zircaloy clad fuel
assemblies.

(f) PWR control rods, burnable poison rod assemblies, thimble plugs, and other non-fuel hardware are
not authorized for transportation.

(g) BWR stainless-steel channels and control blades are not authorized for transportation.
5.c Transport Index for Criticality Control

The minimum transport index to be shown on the label for nuclear criticality control: 0

6 For operating controls and procedures, in addition to the requirements of Subpart G of 10 CFR Part

71:

a. Each package shall be both prepared for shipment and operated in accordance with detailed written
operating procedures. Procedures for both preparation and operation shall be developed. At a
minimum, those procedures shall include the following provisions:

(1) [Identification of the fuel to be loaded and independent verification that the fuel meets the
specifications of Condition 5.b of the CoC.

(2) Before each shipment, the licensee or shipper shall verify and document that each of the

requirements of 10 CFR 71.87 has been satisfied.
(3) The package must satisfy the following leak testing requirements:

(a) All overpack containment boundary seals shall be leak tested to show a leak rate of not
greater than 4.3 x 10°std cm®sec (helium). The leak test shall have a minimum sensitivity
of 2.15 x 10 std cm*¥/sec (helium) and shall be performed:

() before the first shipment;

(i) within the 12-month period prior to each successive shipment;

(iii) after detensioning one or more overpack lid bolts or the vent port plug; and
(iv) After each seal replacement.

(b) Before each shipment, all containment boundary seals shall be leak tested using a test
with a minimum sensitivity of 1 x 10° std cm*/sec. If leakage is detected on a seal, then
the seal must be replaced and leak tested per Condition 6.a(3)(a) above.

(c) Each containment boundary seal must be replaced after each use of the seal.

(4) The rupture discs on the neutron shield vessel shall be replaced every 5 years.
(5) All MPCs shali be leak tested at the time of closure to show a leak rate of no greater than

5 x 10°std cm¥sec (helium). The leak test shall have a minimum sensitivity of 2.5 x 10
cm®sec (helium).
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(6)

)

(8)

9
(10)

Water and residual moisture shall be removed from the MPC in accordance with the following
specifications:

(@) The MPC shall be evacuated to a pressure of less than or equal to 3 torr.
(b) The MPC cavity shall hold a stable pressure of less than or equal to 3 torr for at least 30
minutes.

Following vacuum-drying, the MPC shall be backfilled with 99.995% minimum purity helium:
< 28.3 psig for the MPC-24 and < 28.5 psig for the MPC-68 and MPC-68F.

Water and residual moisture shall be removed from the HI-STAR 100 overpack in accordance
with the following specifications:

(a) The MPC shall be evacuated to a pressure of less than or equal to 3 torr.

(b) The overpack cavity shall hold a stable pressure of less than or equal to 3 torr for at least
30 minutes.

Following vacuum drying, the overpack shall be backfilled with helium to > 10 psig and < 14 psig.

The following fasteners shall be tightened to the torque values specified below:

Fastener Torque (ft-Ibs)
Overpack Closure Plate Bolts 2895 + 90
Overpack Vent and Drain Port Plugs 45 +5/-0

Top Impact Lim iter Attachment Bolts 256 +10/-0
Bottom Impact Limiter Attachment Bolts 1500 +45/-0
Tie-down Bolts 250 +20/-0
Transport Frame Bolts 250 +20/-0

(11) Verify that the appropriate fuel spacers, as necessary, are used to position the fuel in the MPC

cavity.

b. All acceptance tests and maintenance shall be performed in accordance with detailed written
procedures. Procedures for fabrication, acceptance testing, and maintenance shall be developed and
shall include the following provisions:

(1)
)

The overpack lifting trunnions shall be tested at 300% of the maximum design lifting load.

The MPC shall be pressure tested to 125% of the design pressure. The minimum test pressure
shall be 125 psig.
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4

)

(6)

M

(8)
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The overpack shall be pressure tested to 150% of the Maximum Normal Operating Pressure
(MNOP). The minimum test pressure shall be 150 psig.

The MPC lid-to-shell (LTS) weld shall be verified by either volumetric examination using the
Ultrasonic (UT) method or multi-layer liquid penetrant (PT) examination. The root and final weld
layers shall be PT examined in either case. If PT alone is used, additional intermediate PT
examination(s) shall be conducted after each approximately 3/8 inch of the weld is completed.
The inspection of the weld must be performed by qualified personnel and shall meet the
acceptance requirements of ASME B&PV Section 1ll, NB-5350. The inspection process,
including findings (indications) shall be made a permanent part of the licensee’s records by
video, photographic, or other means providing an equivalent retrievable record of weld integrity.

The radial neutron shield shall have a minimum thickness of 4.3 inches and the impact limiter
neutron shields shall have a minimum thickness of 2.5 inches. Before first use, the neutron
shielding integrity shall be confirmed through a combination of fabrication process control and
radiation measurements with either loaded contents or a check source. Measurements shall be
performed over the entire exterior surface of the radial neutron shield and each impact limiter
using, at a maximum, a 6 x 6 inch test grid.

Periodic verification of the neutron shield integrity shall be performed within 5 years of each
shipment. The periodic verification shall be performed by radiation measurements with either
loaded contents or a check source. Measurements shall be performed at a minimum of

locations on the radial neutron shield and at a minimum of 4 locations on each impact limit.__-

The first fabricated HI-STAR 100 overpack shall be tested to confirm its heat transfer capability.
The test shall be conducted after the radial channels, enclosure shell panels, and neutron shield
material have been installed and all inside and outside surfaces are painted per the Design
Drawings specified in Section 1.4 of the SAR, Rev. 9. A test cover plate shall be used to seal
the overpack cavity. Testing shall be performed in accordance with written and approved
procedures. The test must demonstrate that the overpack is fabricated adequately to meet the
design heat transfer capability.

For each package, a periodic thermal performance test shall be performed every 5 years or prior
to next use, if the package has not been used for transport for greater than 5 years, to
demonstrate that the thermal capabilities of the cask remain within its design basis.

The neutron absorber’s minimum acceptable '°B loading is 0.0267 g/cm? for the MPC-24 and
0.0372 g/cm?? for the MPC-68, and 0.01 g/cm?*for the MPC-68F. The '°B loading shall be verified
by chemistry or neutron attenuation techniques.

(10) The minimum flux trap size for the MPC-24 is 1.09 inches
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(11) The minimum fuel cell pitch for the MPC-68 and MPC-68F is 6.43 inches.
(12) The package containment verification leak test shall be per ANSI 14.5.
7. The maximum gross weight of the package as presented for shipment shall not exceed 282,000 pounds.

8. The package shall be located on the transport vehicle such that the bottom surface of the bottom impact limiter
is at least 6 feet (along the axis of the overpack) from the edge of the vehicle.

9. The personnel barrier shall be installed at all times while transporting a loaded overpack.

10. The package authorized by this certificate is hereby approved for use under the general license provisions of
10 CFR 71.12.

11. Expiration Date: March 31, 2004
Attachment: Appendix A
REFERENCES:
The drawings specified in this certificate reference Holtec International Report No. HI-951251, Safety Analysis

Report for the Holtec International Storage, Transport, And Repository Cask System (HI-STAR 100 Cask
System), Revision 9.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: March 31, 1999
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Table A.1
Fuel Assembly Limits

. MPC MODEL: MPC-24
A. Allowable Contents

1. Uranium oxide, PWR intact fuel assemblies listed in Table A.2 and meeting the following specifications:

a. Cladding type: Zircaloy (Zr) or Stainless Steel (SS) as specified in Table
. 1.1-2 for the applicable fuel assembly array/class

b. Maximum Initial Enrichment: As specified in Table A.2 for the applicable fuel assembly
arrayiclass. .

c. Post-irradiation cooling time, average burnup,
decay heat and minimum initial enrichment per

assembly
T i. Zr Clad: . - An assembly post-irradiation cooling time, average
N burnup, decay heat, and minimum initial enrichment as
; specified in Table A.4 or A.5, as applicable.
ii. 8S Clad: An assembly post-irradiation cooling time, average
- - burnup, decay heat, and minimum initial enrichment as
specified in Table A.6, as applicable.
d. Fuel assembly length: , .. =£176.8 inches (nomina! design)
e. Fuel assembly width: < 8.54 inches (nominal design)
f. Fuel Assembly Weight: . <1,680Ibs

B. Quantity per MPC: Up to 24 PWR fuel assemblies.
C. Fuel assemblies shall not contain control components.

D. Damaged fuel assemblies and fuel debris are not authorized for loading into the MPC-24.
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Table A.1 (continued)
Fuel Assembly Limits

. MPC MODEL: MPC-68
A. Allowabls Contents

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, with or without Zircaloy channels, and meeting the
following specifications:

a. Cladding type: - Zircaloy (Zr) or Stainless Steel (SS) as specified in Table
A.3 for the applicable fuel assembly array/class.

b. Maximum planar-average initial enrichment: As specified in Table A.3 for the applicable fuel assembly

array/class.
c. Initial maximum rod enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
r) d. Post-irradiation cooling time, average burnup,
decay heat and minimum initial enrichment per
assembly:
i. Zr Clad: S : An assembly post-irradiation cooling time, average

burnup, decay heat and minimum initial enrichment as
specified in Table A.7, except for array/class 6x6A, 6x6C,
and 8x8A fuel assemblies, which shall have a cooling time

- 218 years, an average burnup < 30,000 MWD/MTU, and
a minimum initial enrichment > 1.8 wt% 2*°U and
array/class 8x8F fuel assemblies, which shall have a
cooling time > 10 years, an average burnup < 27,500
MWD/MTU, a decay heat < 183.5 Watts, and a minimum
initial enrichment > 2.4 wt% 25U, .

il. 8S Clad: An assembly cooling time after discharge > 16 years, an
average burnup < 22,500 MWD/MTU, and a minimum
initial enrichment > 3.5 wt% 2°U. : ,

@. Fuel assembly length: <£176.2 inches (nomin'al design)

f. Fuel assembly width: < 5.85 inches (nominal design)

A2
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g. Fuel assembly weight © <700 Ibs, including channels

Table A.1 (continued)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)

2. Uréhium oxide, BWR damaged fue! assemblies, with or without Zircaloy chénnels. placed in damaged fuel
containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the following specifications:

a. Cladding type: Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
c. Initial maximum rod enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
.‘.‘,.,__/ d. Post-irradiation cooling time, average burmup,  An assembly post-irradiation cooling time > 18 years, an

and minimum initial enrichment per assembly:  average burnup < 30,000 MWD/MTU, and a minimum
initial enrichment > 1.8 wt% 2°U.

e. Fuel assembly length: < 135.0 inches (nominél design)
f. Fuel assembly width: £4.70 inches (nominal design)
g. Fuel assembly weight < 400 Ibs, including channels
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Table A.1 (continued)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)
3. Mixed oxide (MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR intact fuel

assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6B and meet the
following specifications: o '

a. Cladding type: Zircaloy (Zf)

b. Maximum Planar-Average Initial Enrichment: As specified in Table A.3 for fuel assémbiy array/class
6x6B.

c. Initial Maximum Rod Enrichment: As specified in Table A.3 for fuel assembly array/class
6x6B.

d. Post-irradiation cooling time, average burnup,  An assembly post-irradiation cooling time > 18 years, an
"D and minimum initial enrichment per assembly:  average burnup < 30,000 MWD/MTIHM, and a minimum
R o initial enrichment > 1.8 wt% ***U for the UO, rods.

e. Fuel assembly length: < 135.0 inches (nominal design)
- f. Fuel assembly width: < 4.70 inches (nominal design)
g. Fuel assembly weight . < 400 Ibs, including channels
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Table A.1 (continued)
Fuel Assembly Limits

ll. MPC MODEL: MPC-68 (continued)

4. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy channels, placed in damaged fuel
containers. MOX BWR intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly
array/class 6x6B and meet the following specifications:

a. Q!adding type: ‘ Zircaloy {Zr)

b. Maximum planar-average initial enrichment: As specified in Table A.3 for array/class 6x6B.

c. Initial Maximum Rod Enrichment: As specified in Table A.3 for arraylclass 6x6B.

d. Post-irradiation cooling time, average ’ An assembly post-irradiation cooling time > 18 years, an
bumup, and minimum initial enrichmentper -~ average burnup < 30,000 MWD/MTIHM, and a minimum
assembly: ‘ initial enrichment > 1.8 wt% #*°U for the UO, rods.

M e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembly width: : <4.70 inches (nominal design)
g. Fuel assembly weight <400 Ibs, including channels
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Table A.1(continued)

Fuel Assembly Limits
Il. MPC MODEL: MPC-68 (continued)

5. Thoria rods (ThO,and UO,) placed in Dresden Unit 1Thoria Rod Canisters and meeting the following

specifications:
a. Cladding Type: . Zircaloy (Zr)
b. Composition: . 98.2wt.% ThO,, 1.8 wt. % UO, with an enrichment of 93.5
wt. % 25U,
c. Number of Rods
Per Thoria Rod Canister: <18
d. Decay Heat Per Thoria Rod Canister:
- 2115 Watts _
e. Post-irradiation Fuel C'ooling Timeand - A fuelpost-irrédiation cooling time > 18 years and an
Average Bumup Per Thoria Rod Assembly: ~ average burnup < 16,000 MWD/MTIHM.
f. Initial Heavy Metal Weight: < 27 kg/canister
g. Fuel Cladding O.D.: >0.412 inches
h. Fuel Cladding 1.D.: . : . £0.362 inches
i. Fuel Pellet O.D.: <0.358 inches
j. Active Fuel Length: L <111 inches
k. Canister Weight: < 550 Ibs, including fuel

B. Quantity per MPC: Up to one (1) Dresden Unit 1 Thoria Rod Canister plus any combination of damaged fuel
assemblies in damaged fuel containers and intact fuel assemblies, up to a total of 68.

C. Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68.

Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are authorized for loading in the MPC-
68.
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Table A.1 (continued)
Fuel Assembly Limits

. MPC MODEL: MPC-68F
A. Allowable Contents
1. Uranium oxide, BWR intact fuel assemblies, with or without Zirbaloy channels. Uranium oxide BWR intact fuel

assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A
and meet the following specifications:

a. Cladding type: : Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
¢. Initial maximum rod enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.
: ; d. Post-irradiation cooling time, average burnup, An 'assembly post-irraﬁiation cooling time > 18 years, an
S and minimum enrichment per assembly: average burnup < 30,000 MWD/MTU, and a minimum

initial enrichment > 1.8 wt% 2U.

e. Fuel assembly length: < 176.2 inches (nominal design)
f. Fuel assembly width: < 5.85 inches {(nominal design)
g. Fuel assembly weight < 400 Ibs, including channels
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Table A.1 (continued)
Fuel Assembly Limits
ll. MPC MODEL: MPC-68F (continued)

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in damaged fuel
containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meset the following specifications:

a. Cladding type: Zircaloy (Zr)

b. Maximum planar-average initial enrichment: 'As specified in Table A.3 for the applicable fuel assembly
array/class.

c. Initial Maximum Rod Enrichment: As specified in Table A.3 for the applicable fuel assembly
array/class.

d. Post-irradiation cooling time, average burmup,  An assembly post-irradiation cooling time > 18 years, an

and minimum initial enrichment per assembly:  average burnup < 30,000 MWD/MTU, and a minimum
O - - - . initial enrichment > 1.8 wt% 2*°U. o

e. Fuel assembly length: | < 135.0 inches (nominal design)

f. Fuel assembly width: < 4.70 inches (nominal design)

g. Fuel assembly wéight ' < 400 Ibs, including channels

A-8
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Table A.1 (continued)
Fuel Assembly Limits

lil. MPC MODEL: MPC-68F (continued)

3. Uranium oxide, BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel containers. The
original fuel assemblies for the uranium oxide BWR fue! debris shall meet the criteria specified in Table A.3 for
fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the following specifications: o

a. Cladding type:

b. Maximum planar-average initial enrichment: -

c. Initial Maximum Rod Enrichment:

d. Post-irradiation cooling time, average burnup,
and minimum initial enrichment per assembly: -
: - initial enrichment > 1.8 wt% #*U for the original fuel

:: ;
e. Fuel assembly length:
f. Fuel assembly width:
g. Fuel assembly weight
S

- Zircaloy (Zr)

As specified in Table A.3 for the applicable fuel assembly

. arraylclass.

As specified in Table A.3 for the applicable fuel assembly
array/class.

An assembly post-irradiation cooling time > 18 years, an
average burnup < 30,000 MWD/MTU, and a minimum

assembly.

< 135.0 inches (nominal design)

- £4.70 inches (nominal design)

<400 Ibs, including channels -
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Table A.1 (continued)
Fuel Assembly Limits
Iil. MPC MODEL: MPC-68F (continued)
4. Mixed oxide(MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR intact fuel )
assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6B and meet the |
following specifications: : v - ' C - -
a. Cladding type: Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for fuel assembly array/class
- 6x6B.
c. Initial maximum rod enrichment: | As specified in Table A.3 for fuel assembly array/class
T 6x6B.
d. Post-irradiation cooling time, average burnup,  An assembly post-irradiation cooling time after discharge
and minimum initial enrichment per assembly: > 18 years, an average burnup < 30,000 MWD/MTIHM,
(D and a minimum initial enrichment > 1.8 wt% #°U for the ¥
e UO, rods.
8. Fuel assembly length: ' < 135.0 inches (nominal design)
f. Fuel assembly width: - Lo < 4.70 inches (nominal design)
g. Fuel assembly weight .+ <400 Ibs, including channels -

A-10--



L Appendix A-Certificate of Compliance No. 9261

Table A.1 (continued)
Fuel Assembly Limits

lil. MPC MODEL: MPC-68F (continued)

~ 6. Mixed oxide (MOX), BWR damaged fue! assemblies, with or without Zircaloy channels, placed in damaged fuel
containers. MOX BWR intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly
array/class 6x6B and meet the following specifications: ' : : .

a. Cladding type: . v Zircaloy (Zr)
b. Maximum planar-average initial enrichment: As specified in Table A.3 for array/class 6x6B.
c. Initial Maximum Rod Enrichment: ' As specified in Table A.3 for array/class 6x6B.

d. Post-irradiation cooling time, average burnup, = An assembly post-irradiation cooling time > 18 years, an
and minimum initial enrichment per assembly: average burnup < 30,000 MWD/MTIHM, and a minimum
: - initial enrichment > 1.8 wt% 2*5U for the UO, rods.

.

a4 €. Fuel assembly length: 7 < 135.0 inches {(nominal! design)
f. Fuel assembly width: 7 <4.70 inches (nominal design)
Q. Fuel assembly weight <400 Ibs, including channels

L../';

A-11
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Table A.1 (continued)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)

6, Mixed oxide (MOX), BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel containers. The
original fuel assemblies for the MOX BWR fuel debris shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6B and meet the following specifications:

a. Cladding type:

b. Maximum planar-average initial enrichment:

c. Initial Maximum Rod Enrichment:

d. Post-irradiation cooling time, average bumup,

and minimum initial enrichment per assembly:

8. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight

Zircaloy (Zr)
As specified in Table A.3 for array/class 6x6B.
As specified in Table A.3 for array/class 6x6B.

An assembly post-irradiation cooling time > 18 years, an
average burnup < 30,000 MWD/MTIHM, and a minimum
initial enrichment > 1.8 wt% 2*°U for the UO, rods in the
original fuel assembly.

-
< 135.0 inches (nominal design)
< 4.70 inches (nominal design)
< 400 Ibs, including channels

~

A-12
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Table A.1{continued)
Fuel Assembly Limits

Hil. MPC MODEL: MPC-68F (continued)

7. Thoria rods (ThO, and UO,) placed in Dresden Unit 1 Thoria Rod Canisters and méeting tﬁe foIloWing

specifications:

a. Cladding Type: : o Zircaloy (Zr)

b. Composition: ' 98.2 Wt.% ThO,, 1.8 wt. % UO, with an enrichment of 93.5
' wt. % U, '

c. Number of Rods Per Thoria Rod Canister; . <18

d. Decay Heat Per Thoria Rod Canister: <115 Watts

e. Post-irradiation Fuel Cooling Time and‘Average An‘éssembly post-irradiation cooling time > 18 years and

Burnup Per Thoria Rod Assembly: an average burnup < 16,000 MWD/MTIHM.

f. Inritial Heavy Metal Weight:‘ - 7 _ | <27 kg]canister | ‘

g. Fuel Cladding O.D.: | © >0412inches

h. Fuel Cladding 1.D.: : ‘ <0.362 inches

i. Fuel Pellet 0.D. | . <0.358inches

j. Active Fuel Length: \ o ~ <111inches .

k. Canister Weight: . : .£ 550 Ibé, incI;Jding fuel

B. Quantity per MPC:

Up to four (4) damaged fuel containers containing uranium oxide or MOX BWR fuel debris. The remaining MPC-68F fuel storage
locations may be filled with array/class 6x6A, 6x6B, 6x6C, 7x7A, and 8x8A fuel assemblies of the following type, as applicable:

Uranium oxide BWR intact fuel assemblies;

MOX BWR intact fuel assemblies;

Uranium oxide BWR damaged fuel assemblies placed in damaged fuel containers;
MOX BWR damaged fuel assemblies placed in damaged fuel containers; or

Up to one (1) Dresden Unit 1 Thoria Rod Canister.

OhON

Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68F.

Dresden Unit 1 fuel assemblies with one Antimony-Beryllium neutron source are authorized for loading in the MPC-
68.

A-13
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Appendix A-Certificate of Compliance No. 9261

Table A.2

PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 14x14A 14x14B 14x14C 14x14D 15x15A
Array/Class : ‘ :

Clad Material Zr Zr Zr SS Zr
(Note 2)

Design Initial U <407 <407 <425 <400 < 464
{kg/assy.) (Note 3)

Initial Enrichment (wt <46 <4.8 <46 <40 <41
% 235U)

No. of Fuel Rods 179 179 178 - 180 . 204
Clad O.D. (in.) >0.400 >0.417 >0.440 >0.422 >0.418
Clad L.D. (in.) <0.3514 . <0.3734 <0.3880 . <0.3890 <0.3660.
Pellet Dia. (in.) <0.3444 <0.3659 <0.3805 <0.3835 <0.3580
Fuel Rod Pitch (in.) <0.556 <0.556 <0.580 <0.556 <0.550
Active Fuel Length < 150 <150 <150 <144 <150
(in.)

No. of Guide Tubes 17 17 5 (Note 4) 16 21
Guide Tube >0.017 >0.017 >0.038 >0.0145 >0.0165
Thickness (in.) , ,
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PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Table A.2 (continued)

Fuel Assembly 15x158 15x15C 15x15D 15x15€E 15x15F
Array/Class : ,
Clad Material Zr Zr zr zr Zr
(Note 2)

Design Initial U <464 <464 <475 <475 <475
(kg/assy.) (Note 3)

Initial Enrichment <4.4 <4.1 <4.1 <41 <4.1
(wt % 2°U) - , :

No. of Fuel Rods 204 204 208 208 208
Clad O.D. (in.) >0.420 >0.417 >0.430 >0.428 >0.428
Clad 1.D. (in.) <0.3736 <0.3640 <0.3800 <0.3790 <0.3820
Pellet Dia. (in.) <0.3671 <0.3570 .. <0.3735 <0.3707 <0.3742
Fuel Rod Pitch (in.) - <0.563 <0.563 <0.568 <0.568 <0.568
Active Fuel Length <150 . . <150 <150 <150 <150
(in.) :

No. of Guide Tubes 21 21 17 17 17
Guide Tube >0.015 >0.0165 >0.0150 >0.0140 >0.0140
Thickness (in.) T .

A-15
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O | -

Table A.2 (continued) _
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 15x15G 15x15H 16x16A 17x17A 17x178 17x17C |
Arrayl Class :
Clad Material 'SS Zr Zr Zr zZr . zr |
(Note 2) , = ,
Design Initial U <420 <475 - <443 <467 <467 <474 |
(kg/assy.) : ‘ A
(Note 3) |
Initial Enrichment <4.0 <38 <48 <4.0 <40 <40 |
(wt % 2°U) . ‘
No. of Fuel Rods 204 208 ' 236 264 " 264 264 |
Clad O.D. (in.) >0.422 >0414 | >0.382 >0.360 >0.372 >0377 | |
Clad I.D. (in.) <0.3890 <0.3700 | <0.3320 | <0.3150 | <0.3310 <0.3330 |
Pellet Dia. (in.) <0.3825 <0.3622 | <0.3255 | <0.3088 | <0.3232 <03252 | |
P Fuel Rod Pitch (in.) <0.563 <0.568 <0.508 <049 <0.496 <0502 | |
Active Fuel Length <144 <150 <150 <150 <150 <150 |
(in) ' ;
No. of Guide Tubes 21 17 5 (Nota 4) 25 25 25 |
Guide Tube >0.0145 | >0.0140 | =0.0400 >0.016 >0.014 >0.020 |
Thickness (in.)

Notes:

1. All dimensions are design nominal values. Maximum and minimum dimensions are specified to bound variations in

design nominal values within a given array/class.

Zr. Designates cladding material made of Zirconium or Zirconium alloys.

-

C. Design initial uranium weight is the uranium weight specified for each assembly by the fuel manufacturer or reactor user.
For each PWR fuel assembly, the total uranium weight limit specified in this table may be increased up to 2.0 percent for -
comparison with users’ fuel records to account for manufacturer tolerances.

D. Each guide tube replaces four fuel rods.
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Table A.3
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly 6x6A 6x68 6x6C TXTA 7x7B 8x8A
Array/Class )
Clad Material Zr Zr oz zZr Zr zr
(Note 2)
Design Initial U <110 <110 <110 . <100 <195 <120
{kg/assy.) (Note 3)
Maximum planar- <27 <27forthe | <27 <27 <42 <27
average Initial U0, rods.
enrichment See Note 4 for
(W% 25U) MOX rods
Initial Maximum Rod <4.0 <40 <4.0 <55 <50 <40
Enrichment
(Wt.% 2°U)
No. of Fuel Rods 35 0r 36 350r36(upto | . 36 49 49 63 0r 64
9 MOX rods) '
Clad O.D. (in.) >0.5550 >0.5625 >0.5630 >0.4860 >0.5630 >0.4120
Clad I.D. (in.) <0.5105 <0.4945 <0.4990 <0.4204 <0.4990 - <0.3620
Pellet Dia. (in.) <0.4980 <0.4820 <0.4880 <0.4110 <0.4910 <0.3580
Fuel Rod Pitch (in.) <0.710 <0710 <0.740 <0631 <0.738 <0523
Active Fuel Length _ <120 <120 <775 <80 <150 <120
(in.)
No. of Water Rods 10r0 10r0 0 0 0 10r0
(Note 11) , ‘
Water Rod >0 >0 N/A NA N/A >0
Thickness (in.)
Channel Thickness <0.060 <0.060 <0.060 <0.060 <0.120 <0.100
{in.) '
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: Table A.3 (continued) -
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
" Fuel Assembly 8x8B 8x8C 8x8D 8x8E 8x8F 9x9A 9x9B
Array/Class
Clad Material Zr Zr Zr Zr Zr Zr Zr
(Note 2)
Design initial U <185 <185 <185 <185 <185 <177 <177
(kg/assy.) (Note 3) ‘
Maximum planar- <42 <42 <42 <42 <42 <42 <4.2
average initial
enrichment
(wt.% V)
Initial Maximum Rod <50 <5.0 <5.0 <50 <50 <50 <5.0
Enrichment
(wt% 2%U)
No. of Fuet Rods 63 or 64 62 60 or 61 59 64 74/66 72
) {Note 5)
Clad O.D. (in.) >0.4840 | >0.4830 > 0.4830 >0.4930 - >0.4576 > 0.4400 > 0.4330
Clad L.D. (in.) <0.4295 5 0.4250 <0.4230 <04250 - | <0.3996 <0.3840 <0.3810
Pellet Dia. (in.) <0.4195 <0.4160 <0.4140 ‘ <0.4160 <0.3913 | <0.3760 <0.3740
Fuel Rod Pitch (in.) ) <£0.642 <0.641 - <0.640 ~ . <0.640 <0.609 <0.568 <0.572
Design Active Fuel 5150 <150 <150 <150 <150 <150 <150
Length (in.)
_No. of Water Rods 1or0 2 1-4 5 . NA 2 1 (Note 6)
“(Note 11) {Note 7) ] (Note 12)
Water Rod Thickness >0.034 >0.00 >0.00 >0.034 >0.0315 >0.00 >0.00
(in.) . . . :
Channel Thickness <0.120 £0.120 <0.120 < 0.100 - <0.055 <0.120 <0.120 .
(in.) . R .
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Table A.3 (continued)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly 9x9C 9x9D © 9x9E 9x9F 10x10A
Amray/Class ' (Note 13) (Note 13)
Clad Material Zr Zr zZr zr zr .
(Note 2) )
Design Initial U (kg/assy.) <177 <177 <177 <177 <186
{Note 3) '
Maximum planar-average <42 <42 <4.1 <441 <42
Initia! enrichment -
(wt.% *U)
Initial Maximum Rod <50 <50 <5.0 <5.0 <50
Enrichment .
(wt.% ¥*U)
No. of Fuel Rods 80 79 76 . 76 _ 92178
. {Note 8)

Clad O.D. (in.) >0.4230 > 0.4240 >0.4170 >04430 | . >o0.4040
Clad L.D. (in.) <0.3640 <0.3640 <0.3640 <0.3860 £0.3520
Pellet Dia. (in.) <0.3565 <0.3565 <0.3530 <0.3745 <0.3455
Fuel Rod Pitch (in.) <0.572 <0.572 <0.572 <0572 <0510
Design Active Fuel Length <150 <150 <150 <150 <150
(in.) : . .
No. of Water Rods 1 2 5 5 . 2
(Note 11)
Water Rod Thickness (in.) >0.020 > 0.0300 >0.0120 >0.0120 >0.0300

<0.100 <0.100 <0.120 <0.120° <0.120

Channel Thickness (in.)
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Table A.3 (continued)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly Array/Class 10x10B 10x10C 10x10D 10x10E
Clad Material (Note 2) zr Zr ss ss
Deslgn Initial U (kg/assy.) <186 <188 <125 <125
{Note 3) i
Maximum planar-average initial <4.2 <42 T <40 <4.0
enrichment ‘
{wt.% **U)
Initial Maximum Rod Enrichment <50 <5.0 <50 <5
(wt.% V)
No. of Fuel Rods 91/83 (the 9) 96 100 96
Clad 0.D. (in.) >0.3957 >0.3780 >0.3960 >0.3940
Clad 1.D. (in.) " <0.3480 <0.3204 <0.3560 <0.3500
Pellet Dia. (in.) <0.3420 . <0.3224 .<0.3500 <0.3430
Fuel Rod Pitch (In.) : <0.510 <0.488 <0.565 <0.557
besign Active Fuel Length (in.) - "5_ 150 <150 <83 <83
No. of Water Rods (Note 11} ~ 1 (Note 6) 5 (Note 10) 0 4
Water Rod Thickness (in.) >0.00 >0.031 NA >0.022
Channel Thickness (in.) <0.120 <0.055 <0.080 <0.080

Notes: ' 1. All dimensions are design nominal values. Maximum and minimum dimensions are specified to bound variations in design nominal
values among fuel assemblies within a given array/class. :
Zr designates cladding material made from Zirconlum or Zirconium alloys. e ’ ‘ : o
Design initial uranium weight Is the uranium weight specified for each assembly by the fuel manufacturer or reactor user. For each
BWR fuel assembly, the total uranium weight limit specified in this table may be increased up to 1.5% for comparison with users’ fuel
records to account for manufacturer’s tolerances. _ “ : I :
4. <0.635wt. % 2*U and < 1.578 wt. % total fissile plutonium (**Pu and 2*'Puy), (wt. % of total fuel weight, i.e., UO, plus PuO,).
5. This assembly class contalns 75 total fuel rods; 66 full length rods and 8 partial length rods.
8. Square, replacing nine fuel rods.
7. Varlable
8
9

B ad

. This assembly class contains 92 total fuel rods; 78 full length rods and 14 partial length rods.
. This assembly class contains 91 total fuel rods, 83 full length rods and 8 partial length rods.
10. One diamond-shaped water rod replacing the four center fuel rods and four rectangular water rods dividing the assembly into four
quadrants.
11. These rods may be sealed at both ends and contain non-fissile material in lieu of water.
12. This assembly is known as “QUAD+.”It has four ractangular water cross segments dividing the assembly into four quadrants.
13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9x9E or 9x9F set of limits for clad O.D., clad 1.D., and pellet
diameter.
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Table A4

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND‘ MINIMUM ENRICHMENT

MPC-24 PWR FUEL WITH ZIRCALOY CLAD AND

WITH NON-ZIRCALOY IN-CORE GRID SPACERS (Note 1)

Note 1: Linear interpolation between points is permitted.

T_——_; ——
Post-irradiation ‘ Assembly
Cooling Time Assembly Burnup Minimum Decay Heat
(years) (MWD/MTU) Enrichment (Watts)
(wt. % U-235)
>10 <24,500 >23 <411
>12 < 29,500 >26 <473
214 < 34,500 >29 <540
>15 < 37,500 >3.2 <579
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Table A5

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT

MPC-24 PWR FUEL WITH ZIRCALOY CLAD AND
WITH ZIRCALOY IN-CORE GRID SPACERS (Note 1)

— e
Post-lrradiation ' Assembly A
~ Cooling Time Assembly Burnup Minimum Decay Heat
{years) (MWD/MTU) Enrichment (Watts)
- : (wt. % U-235) : '
>7 < 24,500 >23 <496
>8 <29,500 >26 <562
- >10 < 34,500 >29 <610
>12 < 39,500 >3.2 <667
>15 <44,100 >34 <704

Note 1: Linear interpolation between points is permitted. |
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Table A.6

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24 PWR FUEL WITH STAINLESS STEEL CLAD (Note 1)

_ —_—_——— e ———————_—_—_—_—,—e—,——————

Post-rradiation ‘ : Assembly Minimum :
Cooling Time Assembly Burnup Enrichment - Decay Heat
(years) (MWD/MTU) (wt. % U-235) (Watts)
>19 <30,000 . >3.1 <377
>24 < 40,000 >34 <475

Note 1: Linear interpolation between points is permitted.

A-23



Q Appendix A-Certificate of Compliance No. 9261

Table A.7
FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
o MPC-68 (Note 1)
—
Post-irradiation Assembly
Cooling Time Assembly Burnup Minimum Decay Heat
(years) (MWD/MTU) Enrichment (Watts)
" {wt. % U-235)
>8 < 24,500 >21 <179
>9 <29,500 >24 <208
>12 < 34,500 >26 <222
>15 < 39,100 >29 <238

Note 1: Linear interpolation between points is permitted.

®
[
RN
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BILL OF MATERIALS FOR HI-STAR 100 OVERPACK (BM-C1476)

REF. D§GS. C1397,C1398 & C1399. SHEET 1 OF 2
REV. NO. PREP. BY & DATE CHECKED BY DATE PROJ. MANAGER & DATE QA. ANAGER & DATE
72 L - /9. _
| 1i-16-99 M,(,. & : 2’7 ,/,/L_._
INCORPORATED ECO/ 2y / Ut s
SMOR/MISC CHANGES /" a,//yg 95 sz vyles
ITEN NO. | QTY. | WATERIAL DESCRIPTION NOUENCLATURE
| 1 SA-350 LF3 12" THK. BASE PLATE BOTTOM PLATE
2 ! SA-203-E 2 1/ THK. PLATE INNER SHELL
3 20 | sA-515 cRADE 70 1/2* THK. PLATE ENCLOSURE SHELL PANELS
4 20 | SA-515 GRADE 70 172° THK. RADIAL CHANNELS
SA-705 630 17-4 PH
5 2 0R FORGING POCKET TRUNNION
SA-564 630 17-4 PH
6 4 SA-193 GRADE B7 SOCKET SET SCREW CLOSLRE PLATE PLUG
7 2 SB-637-N07718 BAR LIFTING TRUNNION
8 | SA-350 LF3 FORGING T0P FLANGE
g 2 Sh-g03-E | 1/2° TH VEABLE SHEAR RING
I 1F3 . REMOVEABLE § N
10 I SA-350 LF3 6 TIK. CLOSURE PLATE
1 2 SB-637-N07718 | 5/8" - § LN CAP SCREW CLOSLURE PLATE SHORT BOLT
12 i SA-S16 GRADE 70 1 174" THK. PLATE INTERMEDIATE SHELL #1
13 1 SA-516 GRADE 70 | 174* THK. PLATE INTERMEDIATE SHELL #2
14 I SA-516 GRADE 70 | 174" THK. PLATE INTERMEDIATE SHELL #3
15 I SA-516 GRADE 70 | 174" THK. PLATE INTERMEDIATE SHELL #4
16 1 SA-516 GRADE 70 I* THK. PLATE INTERMEDIATE SHELL #5
17 2 SA-515 GRADE 70 1/2° THC. PLATE ENCLOSLRE SHELL RETLRN
18 2 SA-193 GRADE B8 BAR PORT PLLG
19 3 ALLOY X750 SPRING ENERGIZED SEAL, PORT PLUG SEAL
20 4 SA-193 GRADE B7 SOCKET CAP SCREW TRUNNION LOCKING PAD BOLT
21 2 $A-516 GRADE 70 172" THK. PLATE LIFTING TRUNNION END CAP
2 4 SA-193 GRADE B7 BOLTS TRUNNION ENO CAP BOLT
23 2 SA-516 GRADE 70 V' THK. PLATE LIFTING TRUNNION LOCKING PAD
24 ohD. HOLTITE - A HOLTITE-A NEUTRON SHIELD
x5 8 SA-193 GRADE B7 SDCKET SET SCREW REMOVEABLE SHEAR RING PLUG
26 | COMMERCIAL SELF ENERGIZED SEAL CLOSURE PLATE INNER SEAL

O\DRAYWINGS\SO14\50 | 4\OVERPACK\CBM1476~ 1 . R|
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BILL OF MATERIALS FOR HI-STAR 100 OVERPACK (BM-C1476)

DYGS. C1397,C1398 & C1399. SHEET 2 OF 2
REV. NO.|  PREP. BY & DATE CHECKED BY DATE PROJ. MANAGER & DATE QA. MANAGER & DATE
Fa) 1 J .4 0
SO NI~ 7LLSC | A L
1 INCORPORATED ECD/ %
SHOR/MISC CHANGES tefeg] 29 nhit)es ilne ey
[
ITEM NO. | QTY. | MATERIAL DESCRIPTION NOUENCLATURE
27 I COMMERCIAL SELF ENERGIZED SEAL. CLOSURE PLATE OUTER SEAL
28 2 SA-T0-LF3 MR SA-203E | 1 1/2° THK. PLATE PORT COVER
29 8 SA-193 GRADE B7 | 3/8 - 16 UNC SCREW PORT COVER BOLT
30 2 ALLOY X750 SPRING ENERGIZED SEAL . PORT COVER SEAL
31 - L DELETED L
32 52 SB-637-N07718 | 578° - 8 N CAP SCREW CLOSURE PLATE LDNG BOLT
B3| coeRcia RUPTLRE DISK RUPTURE DISK
£ ] SA-193 GRADE B7 | 3/8* - 16 LNC SCREW REMOVEABLE SHEAR RING BOLT
k- SA-193 GRADE B8 778" 0 BAR DRAIN PORT PLUG
3% -- ———- DELETED ——
7 e, | SILICONE FOMM OF ETva ony o SC0 PRODLCTS) THERMAL EXPANSION FOAM
38 -- -—- DELETED -—-
1 | 2 | SA3I8GRADE 70 Il GAGE (1/8" THK.) RUPTURE DISK PLATE
40 | SA 240 304 14 GAGE (0.0751° THK.) SHEET STORAGE MARKING NAME PLATE
41 N SA 240 304 14 GAGE (0.0751° THK. ) SHEET TRANSPORTATION MARKING NAME PLATE
42 Ao | ssis-70 AS REQUIRED BRIOGE
43 2 SA 240 304 It GAGE (1/8° THK.) SHEET POCKET TRUNNION PLUG PLATE
44 2 SA 240 304 1 GAGE (1/8° THK.) SHEET. POCKET TRUNNIDN PLUG PLATE
45 2 SA 240 304 11 GAGE (1/8° THK. ) SHEET. POCKET TRUNNION PLUG PLATE
46 2 SA 240 304 11 GAGE (1/8° THK. ) SHEET. POCKET TRUNNIDN PLUG PLATE
47 2 SA 240 304 I GAE (1/8° THK.) SHEET. POCKET TRUNNIDN PLUG PLATE
43 4 SA-193 GRADE B7 /8 - 16 LNC SCREW POCKET TRUNNION PLUG SCREW
49 54 573 Ll GAGE (1/8" THK.) SHEET. CLOSURE BOLT WASHER
50 40 SA-193-87 | 374°-5UNC SOCKET SET SCREW TOP FLG. LIP HOLE PLUGS
51 20 SA-193-B7 1°-BUNC SOCKET SET SCREW 0P FLG. SIOE HOLE PLLGS
52 16 SA-193-B7 | 3/4°-BUNC SOCKET SET SCREW BOTTOM PLATE HOLE PLUGS
<3 I DELETED
54 4 SA-193-87 1/2-13UNC SOCKET SET SCREW THREADED PLUG
NOTES :
1) ALL_DIMENSIONS ARE APPROXIMATE.
2) HOLTITE IS A NEUTR RON SHIELD MATERTAL WITH NDMINALLY | VT % B,C. 6 WT. % H. AND A DENSITY OF 1.68g/cn>.
3) ITEMS 12 THRU 16, AL SASSIG-GP J0 15 10 BE-RORMAL
A\ 4) THICKNESS OF 1TEM 15 MAY VARY DEPENDING ON THICKNESSES [F neus 12-15.
S) ITEMS 2., 12-17 MAY BE MADE FROM MORE THAN ONE PIECE.

NORAWINGS\S0 1 4\SD 14\DVERPACK\CBM1476-2 . R1
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BILL OF MATERIALS FOR 24-ASSEMBLY RI-STAR 100 PER MPC.(BU-C1478)

REF. DWG. C1395 & C1396. SHEET 1 OF 2
REV.A. PREP. BY CHECKED BY PROJ. NANAGER QA. WANAGER
& DATE _EDATE, EDATE Wﬁflf( DATE
| s, b S | T AT
REVISED A5 INDICATED I/// o/ whalss vliqley
ITEK NO. | QTY. | WATERIAL DESCRIPTION NOUENCLATURE
A 2 [ALLOY X SEENDTE 1. | PLNE 5/16° TH. BASKET CELL PLATE
18 | PLATE /16" T BAKET CELL PLATE
i b) PLATE I6° TH BASKET CELL PLATE
0 | PLATE /16° T BASKET CELL PLATE
IE { PLAIE S/16° TH BASKET (ELL PLATE
IF 2 PLATE /16" Thk BAKET (ELL PLATE
16 ! PLAIE /16" T BASKET CELL PLATE
lH 2 PUATE /16° T& . BASKET CELL PLATE
2 b v PIPE 3*-S0H 80 LG AS PEID. UPPER FLEL SPACER PIPE
BT BRI 05T, NEUTRIN ABSIREER
A08B) | BAMI) [ALDY Xt SEENIE 1. | .06° THK. SHEATHING SHEATHING
5 4 PLATE /16T BASKET CELL PLATE
% 4 PLATE 5/16°THK BASKET [ELL PLATE
' 4 PLATE L5® AP, THK. BASKET SUPPGRI
i 4 2120 BASKET SUPPLRY
X 4 2 *¥I0E X THICKESS AS REDD. BASKET SLPPORT
¥ OELETED -
5% 4 1 1/4* ¥ X THICKNESS AS RELIRED BASKET SUPPLRT SHIN
H - CELETED —
§ I 1/2' THC CYLINDER. $aL
7 1 BASEPLATE 2 12" K BASEPLATE
8 2 VLT, NGE BASKET (ELL ANGE
8 2 VLTI, CHAEL BASKET CELL CHANGL
n ! /16" TH.PLATE BASKET SUPPRT
% 2 S/I6'TK. PLATE BASKET SUPPLRT
x l S/16'THK. PLATE BASKET SUPPRT
@ | ASPED AS REIRED BASKET SUPFCRT
€ (RLETD
¥ (ELETED
% - DELETED
H DELETED
10 4 v PLATE J4* TIK. LIFT LG

\RAVINGSNSOLANSD L 4NPONCEM 14781 R
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BILL OF MATERIALS FOR 24-ASSEMBLY HI-STAR 100 PWR HPC.(BH-C1478)

REF. DNG. C1395 & C1396. SHEET 2 OF 2
REV.HO. PREP. BY CHECKED BY PROJ. HANAGER QA UANAGER
: & DATE SN k DATE o k DATE
s FTE R e
REVISED AS INGICATED ultzh‘l ul :.2/79 ll/).zleg
ITEK NO.| qTY.| MATERIAL DESCRIPTION NOKENCLATURE
1 4 |NLDY °X" SEE NOTE 1. PLATE 34° THK. LIFT LLG BASEPLATE
12 U SENEL | BRLE D DRAIN SHIELD LK
™ 2 |mw BR 2 1V/I6° YENT MO CRAIN TUEE
I8 2 M~ BR214M VENT MG ORAIN TLEE (4P
! [ | My x SEE NOTE 1. 912" K L LID
15 { v RING 4 T WC CLOSLRE R1NG
16 - - OELETED
mo| _ - .
B | SED| DX SENEL| SR BASET PRI SHIN
19 2 LN SENTE L[ RATE V8 T FORT (IMER PLATE
. A | I8 R SINILR YA-10KC (6. B0T UPPER FUEL AR L1
2| AS PED | ALLOY “X° SEE NOTE I YA X 2 X THICESS AS RERLIRED LIFT LUG SHIN
2 - - (EETE) -
3 119388 (R SIMILRR L 48K SR LI0 LIFT HLE PG
u 2| x SEMEL|  ANEN TK LPPER REL PACER O PLATE
5 [SET | ALOY X SEENDIE L | LBNGH, VIDTH RO THICOESS OF SHINS AS RETLIPED. LID SHIM
7] 1| maNG AN )
7 | sED| e SENEL| 2T UPER AR, SPACER BO PLATE
3 | (MY SENEL)  gpyr . YENT QUICK OIS, (LS.
3 4 luyer EMEL | R VENT SHIELO LK SPACRR
b | ALOY"X SEENDE 1| -g0H 10 PIPE X 173 1/2°APPRIX. (6. (RAIN LI
1 S Q- BED s
k] A §° . TIEING X 14° VAL LBGMH AS RER'D. LENER FLEL SPTER CLLMY
ki A PLNTE V8 T LOVER FIEL LR BIO PLATE
B | A v PLUTE 4° THK LDVER RIEL POER BO PLATE
5 |SERD A, L0 (1 18 TIX X 175 12" LG. UK. SETT VT /5 SRINGS HEAT (DNLCTION ELEVENTS
% 2 AUINN 0.065° T 90 SEAL VASHER
¥ 2 “i 174" DA BN AL VASER BT
B 2 |MOCCSEMEL | e (RANLIE
3 B U X SEEMDTE I LR TRAINIE
WIES: (R 9657 1429 V- ALY XIS MY OF T FLLOVING ACTEPTILE STAIMESS STERL ALLYS: A9€ TYPE 316, JIALN, I, J04N.
THE ALY 0 6E LSED WAL B SPECIFIED BY THE LICRNGEE:
2. MINIMUM BERAL B-10 LONING 1S 0.0057 gyen?, IRAL TO 6 PASSIVATED ARIR 10 INSTALLATION.
1. AL DINESIONS K€ MRIXMTE QIESIDS.
A CESTISTUBLDINN NS W ME RN IGE i OE P BE BOS I PEES 0101 IGED T € VLD

\DRAVINGINSDI4NSOINPOBMI478-2.R

|
-



BILL OF MATERIALS FOR 68-ASSEMBLY HI-STAR 100 BWR MPC.(BN-C1479)

REF. DRGS. C1401 & C1402. SHEET 1 OF 2
REV. NO.|  PREP. BY & DATE CHECKED BY DATE | PROJ. MANAGER & DATE |  QA. MANAGER & DATE
2 ya )
—
| e, @fﬁt r"BeE | MG
REVISED AS INDICATED " &&/ 77 \\} \’L‘Llﬁ S (t/22[es
ITEN NO.| QTY. | WATERIAL | DESCRIPTION NOUENCLATURE
AN IA | w e PUTE U TR BAXKET (ALL LATE
A 8 4 PLATE 14" THK. BASKET (ELL PLATE
Ic 2 PLATE 14" T, BASKET (ELL PLATE
% 10 2 PLATE 14" TKK. BARCET (ELL PLATE
AN E | ™ PLATE 174" TiK. BASIET (ALL PLATE
AN 2 6 v 3'- STH 80 PIPE LGTH AS REDD. UPPER FUEL SPCER (LMY
Y 116 R JOCT. NELTRLN AGUIRGER
B 4 N6 | ALOY*K* SEENDEL | 075 K. SHEATHING SHEATHING
'\,A s |g BR 1* ¥IOE X 168" LG X THICKNESS AS REQLIRED BASKET SPPIRT SHIM
6 | /2" THK PLATE L
A 7 ! BASEPLATE 2 172" TIK BASEPLATE
AN g B PLAE S/16°THK. BISET SIFFRI
o ' BRI Y. BASET SPPLRT
AN ® | - IE.ETED -
« 8 2 172 WIE PATE BASKET SUPPIRT
JAN 0 S FED AS RELIRED BASET SPPLRT
PAN 10 4 PLATE Jt* T LIFT UG
A 1 4 PLATE 24" THK. . LIFT LUG BASEPLATE
12 I v BR 1.75°DD. ORAIN SHIELD BLOCK
FAN 3% 2 WA 82 2 1/I6' D VENT MO DRAIN TLEE
A B | 2 W B2 D VENT MO CRAIN TLEE CAP
A 14 || ALLDY *x* SEE NOTE 1. I%'I:K. | ¥ LID
~ A 15 (| ALDY "X" SEE KDIE 1. RING V' TH. WL CLOSURE RING
w RING V8' TK.
A 6 | 0R.ETED -
\RAV GG ADANPOBI478- R)
L

-



> B> B bp

S>> BBE BB

BILL OF NATERIALS FOR 68-ASSEMBLY HI-STAR 100 BRR WPC.(BM-C1479)

REF. DYCS. CI401 & C1402. SHEET 2 OF 2
REV. NO.|  PREP. BY & DATE CHECKED BY DATE | PROJ. WANAGER & DATE |  QA. NANAGER & DATE
P 2 P |
i buif— | 77T | LT
1 -39 %.0- wf A
PEVISED AS DOICATED vhslag wha\as wliales
[TEM NO.| qTv.| WATERIAL DESCRIPTION NOENCLATURE
7 t ALLOY *x" SEE NOTE |I. I* TH PLATE SHELL (MPC-86F)
8 | ASRED| ALLDY "X SEE NUTE 1. |  AS PEUIRED BASKET SUPPIRT
19 p; ALLDY *x* SEE NOTE 1. | PLATE 18" T PORT COVER PLATE
2 8 A-193-88 (R SIMILAR | /4°-I0UNC HEX BOLY UPPER FUEL SPACER AOLT
a AS REDD | ALLOY *X* SEE NOTE 1. 4" % X 2 LG X THICKNESS AS REDUIRED LIFT LUG SHIM
2 - DELETED -
) 4 | A-193B3 00 SIMILR | ) V4*-SINC SOOKET SET SCREY. LIFT HLE ALUG
4 B | ALOY "X SEENDTE 1. | PLATE 34* T UFPER FLEL SPACER BAD PLATE
el USET | ALLDY X" SEENDTE L|  LENGTH, WIOTH , THICKNESS AND GUANTITY AS PELD. LIO SHIN
% | 4 CLALING MALING
7 (BETED
3 || X SENTEL | BRI D VNT SHIELD BLOK
Py 4 [N SENTEL | BR .S VENT SHIELD BLOCK SPACER -}
) U Aoy e s age 1. | 2*-SCH L0 PIFE X (73° APPRIN.LG. TRAIN LINE
1| - - ORLETED
2 - - (ELETO
3 B |ALOY X" SENOTE K. | 4* SO TUBE X L4* WALL LBGTHAS REDD.  ( FOR SHORT AEL ONY ) LONER FLEL SPACER CLLMN
u B oy e gEne ). | VBT PE ( FIR SHRT AL INY ) LOVER ALEL PACER B0 PLATE
BT 6 ALDY *X* SEE NTTE 1. 8" TH. PLATE ( AR SHRT AR DY ) LOVER FUEL SPACER END PLATE
3 (ELETED
% (ELETED
T | A RED ALK, ALOY 1100 & O 'ﬁ;,g"‘@%j ST HEAT CDNBCTION ELENENTS
2 ALLKINN 065" THK SHT SEAL VASHER
2 5 14° DA SEAL WASHER BOLT
2 MLDY X SEENDTE I 8" T, SHET GRAIN LINE
4 |8 ALY X SEENDIE || VBT TR SHEET (RAIN LI
NOTES: (FR SHEET 1B 2) ) \0v X IS ANY OF THE FIRLOYING ACCEPTABLE STAINLESS STEEL ALLOYS: ASKE TYPE 316, JIELN, 304, JM4LN.

THE ALLOY TO BC USED SHALL BE SPECIFIED BY THE LICENSEE.

A\ 2 ERAL B10 LOUING IS 0.07% yon . BRAE 0 BE PASSJITED RIGR 10 IGTALATION
FIR MPC-66F, MINIMM BIRA. 6-10 LOADING IS 0.01 g/cn?.
3. ALL DIKBNSIINS ARE APPRIXINATE DIKENSIDSS.

A

4. TTES 5,8,90.9C.90,16.18, A 37 MAY BE MAOE FROH MRE THAN DNE PIECE.  THE ENOS OF PIECES 00 AOT NEED T0 BE VELOED
TOGETHER BUT THEY MUST BE FLUSH VITH EACH OTHER WHEN INSTALLED.

ARAVINGNDI4NSO14NHPONBN1479-2 R
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BILL OF YATERIALS HI-STAR 100 SYSTEM PAILED FUEL CANISTER (BH-CI813)

REF. DYG. C1783 & C1784 SHEET 1 OF 1
REV.N0. PREP. BY CHECKED BY PROJ. NANAGER QA. UANAGER
& DATE AN k DATE k DATE
1 1 NLNE | LT —
ISSLED FOR APPROVAL (¢ 19 \\&1,'[39 W/i22ley
ITEM NO. | QTY.| MATERIAL DESCRIPTION NOKENCLATURE
| L | sm30-wP304 COMCENTRIC REDUCER LEAD IN
2 I | saa79-304 ROUND BAR LEAD IN COLLAR
3 L | swm79-304 ROUND BAR LOCK PIN
4 1| sa20-304 SHEET ENGAGEMENT PIN
5 2 | Sm79-304 ROUND BAR ENGAGEMENT PIN
6 4 | 304 SST. MESH WIRE MESH
7 7 | I e V16 BAR RIM BAR (LONG)
8 2 |t | vieBAR RIM BAR (SHORT)
g 2 | S con) V16 BAR SIDE ¢ SHIRT)
10 2 | Yl 16 BAR | s1oE (Lowey
1 2 | Yo 172 SO. BAR LOAD 148
12 1| sM73-304 @ 1-1/2 ROUND BAR LOAD TAB HUB
13 L | saa79-304 @ 1-1/2 RIUND BAR . LOCKING SHAFT
14 || $A473-304 @ 1/8 ROUND BAR LOCKING PIN
15 1| SM79-304 @ I/8 ROUND BAR SHEAR PIN
16 S ) COMPRESSION SPRING LOCKING SPRING
17 L | SA240-304 16 PLATE eyl
18 2 | 304 ssT. 1716 COTTER PIN COTTER PIN
19 | | SA240-304 V8 PLATE FLEL SPocER
2 L | 304 SST. 174 WALL TUBING FUEL SPACER TUBING
21 1 | 304 ssT. MESH WIRE MESH
2 2 | SA240-304 I1 GA. SHEET CANISTER SLEEVE
23 1| sa240-304 11 GA. SHEET CANISTER COLLAR
% L | SA240-304 11 GA. SHEET CANISTER BOTTOM
s 1 | SA240-304 PLUG LEAD-IN CAP
% U | sA240-304 11 GA, SHEET SCREEN RING
z 4 | SA240-304 | 11 Ga. sHeeT SCREEN RING
8 || SA312-304 PIPE LEAD-IN EXTENSION

NOTE: DIMENSIONS ARE APPROXIMATE

\IRAKINGS\S014\5014\MPCNCBM1B1S . R1
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FIGURE WITHHELD AS SENSITIVE UNCLASSIFIED INFORMATION

EQUIPMENT DESIGN

HOLTEC ANALYSIS
INTERNATIONAL CONSULTING
DESCRIPTION

DETAIL OF SHEAR RING AND CLOSURE
PLATE BOLT INSTALLATIDN OF KI-STAR 100 OVERPACK
Col No. 9261, APPENDIX B
CLIENT N/A

COUPANION DRAWINGS REV.
c1398, €1398 |

PROJECT No.S014 DRAYING No.
P.0. No. N/A C1387sHr. 6 OF 7



lwalcourt
Placed Image
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FIGURE WITHHELD AS SENSITIVE UNCLASSIFIED INFORMATION
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FIGURE WITHHELD AS SENSITIVE UNCLASSIFIED INFORMATION
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FIGURE WITHHELD AS SENSITIVE UNCLASSIFIED INFORMATION
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