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February 5, 2010

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

Reference: USNRC Docket No. 71-9261 (HI-STAR 100)
USNRC Docket No. 72-27 (Humboldt Bay ISFSI FSAR)
Holtec Project 5014

Subject: Submittal of License Amendment Request 9261-8 to HI-STAR 100 Certificate of
Compliance 71-9261

Holtec International herewith submits License Amendment Request (LAR) 9261-8 proposing certain -
changes to the HI-STAR 100 System 10 CFR 71 Certificate of Compliance (CoC) Number 9261,
Revision 7 and its supporting Safety Analysis Report (SAR).

The main focus of this LAR is to update licensing drawings with various proposed design changes
and one-time manufacturing deviations (most of which have been previously implemented in as-
manufactured equipment in accordance with 10CFR72 as applicable) for both generic and Humboldt
Bay specific licensed equipment. There are two proposed changes that are considered significant,
namely 1) the incorporation of Metamic as an approved neutron absorber material option to Boral for
all currently approved generic MPC models and 2) the redesign of the AL-STAR impact limiter non-
backbone components (i.e. crush material only).

The baseline documents for this LAR are the currently approved CoC Amendment 7 and SAR
Revision 13 which incorporated the NRC approved changes from Amendment 7.

A complete and updated SAR (Revision 14) is provided with this LAR. Only changed sections, and
figures since Revision 13 are marked with Revision 14 in the footer. To facilitate the staff’s review,
a summary of changes proposed in this amendment request is provided in Attachment 1. This
summary document lists the proposed changes to the CoC and SAR along with the reasons and
justifications for the changes. Additionally, a detailed list of licensing drawing changes is provided in
Attachment 2.

Document ID: 5014696.doc

s Ol
L msS S



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

H O L T E C | Telephone (856) 797-0900

INTERNATIONAL Fax (856) 797-0909

\

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Document ID 5014696.doc

Page 2 of 2

The following attachments are provided:

Attachment 1: Summary of Proposed Changes.

Attachment 2: Licensing Drawing Changes

Attachment 3: Proposed CoC Changes. All text changes are marked by vertical bars in the right
margin, additions are in italics and deletions in strikeout.

Attachment 4: SAR Revision 14 (Proprietary). All text changes are marked by vertical bars in the
right margin.

Attachment S: Affidavit pursuant to 10 CFR 2.390

We appreciate the staff’s timely review and attention to this application.

Sincerely,

gu-/. ﬂw -Por Tﬁnm)/ Morl'n

Tammy Morin
Licensing Manager, Holtec Technical Services
Holtec International

cc: Mr. Eric Benner, NRC
Mr. Douglas Weaver, NRC
Holtec Groups 1, 2 and 4 (w/o attachments)
HUG Main and Licensing Committees (w/o attachments)



U.S. Nuclear Regulatory Commission
Document ID 5014696
Non-Proprietary Attachment 5

AFFIDAVIT PURSUANT TO 10 CFR 2.390

I, Luis E. Hinojosa, being duly sworn, depose and state as follows:

(1)

()

3)

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

The information sought to be withheld is information provided in Attachment 4
to Holtec letter Document ID 5014696. This Attachment contains Holtec
Proprietary information.

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

@

©)

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

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

b. Information which, if used by a competitor, would reduce his expenditure
of resources or improve his competitive position in the design,
manufacture, shipment, installation, assurance of quality, or licensing of a
similar product.

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

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

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

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

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

(7

(8)

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

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

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

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

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

~ methodology, and includes development of the expertise to determine and apply

the appropriate evaluation process.

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

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

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

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

- Mr. Luis E. Hinojosa, being duly sworn, deposes and says:

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

Executed at Marlton, New Jersey, this 5t day of February, 2010.

KA

Luis E. Hinojosa
Holtec International

Subscribed and sworn before me this fwc/lay of %Mw;/\, 2010.

W/ A ﬂ7’7w4‘

o MARIA C. MASSIH
NOTARY PUBLIC OF NEW JERSEY
My Commission Expires April 25, 2010
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SUMMARY OF PROPOSED CHANGES (LAR 9261-8)

PROPOSED CHANGES TO CERTIFICATE OF COMPLIANCE

Proposed Change No. 1.

Throughout CoC Amendment numbers, SAR Revisions, effective dates, and
miscellaneous items have been changed to TBD where applicable.

Reason for Change
Upon approval of this amendment request these items will need to be updated.

Proposed Change No. 2.
Drawing Revisions have been updated in Section 5(a)(3).

Reason for Change

Licensing drawings for the HI-STAR 100 equipment have been revised to incorporate
design and/or editorial changes. These drawing changes and justifications for the
changes are described in more detail in Attachment 2 of this letter. Where necessary the
SAR has been updated to include evaluation of these changes.

PROPOSED CHANGES TO SAFETY ANALYSIS REPORT

Proposed Change No. 3.

Changes were made to the SAR and the Licensing Drawing to modify the design of the
impact limiter for the HI-STAR 100 (AL-STAR). Specifically:

o Drawing shows new arrangement of crush material in the impact limiter (this
change is not applicable to HI-STAR HB Impact Limiters).

e Discussion in SAR Section 2.3.1.5 has been modified and Table 2.3.7 has been
added to reflect the revised minimum crush strengths for the HI-STAR 100
Impact Limiters. The minimum crush strength values for HB impact limiters
remain unchanged but are also reflected in Table 2.3.7.

¢ Appendix 2.C has been added to include an LS-DYNA evaluation of the modified
HI-STAR 100 impact limiter in accordance with previously approved USNRC
methodology and approach (namely HI-STAR 60 Docket 71-9336 and HI-STAR
180 Docket 71-9325).

e References for thermal properties for the impact limiter materials are updated.
Properties of solid Aluminum are used during fire to maximize heat input and
properties of air are used during normal transport and post-fire cooldown to
minimize heat dissipation. This update is editorial.
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Reason for Change

Using impact limiter sections made of materials with uniform crush strength removes
complexity from the design and also allows for more flexibility during fabrication
resulting in enhanced product quality.

Justification for Change

The required technical justifications and acceptance criteria are provided in the SAR.

Proposed Change No. 4.

Changes were made to the SAR and the Licensing Drawings to add Metamic as a neutron
absorber. Specifically:
e Drawings list Metamic as acceptable neutron absorber, and specify the minimum
B-10 loading (g/cm?).
e The minimum Metamic B-10 loading (g/cmz) for the MPC-24/24E/24EF, MPC-
32, and MPC-68 models has been added to Table 1.2.3 (consistent with the
drawings).
e C(riticality evaluation of Metamic has been added to Chapter 6.
e Acceptance criteria for Metamic has been added to Section 8.1.

Reason for Change

Metamic is an advanced neutron absorber material that is already approved by the NRC
for use in storage per Amendment #2 to CoC 1014, for transport in HI-STAR 60
(USNRC Docket 71-9336) and in this license for the Humboldt Bay specific equipment.

Justification for Change

The required technical justifications and acceptance criteria are provided in the SAR.

Proposed Change No. S.

Changes were made to the generic MPC basket drawings to permit panels with a reduced
panel width over a limited length of the panel.

Reason for Change
Manufacturing flexibility.

Justification for Change

Criticality evaluations provided in Chapter 6, Section 6.4.13, show that the proposed
changes have a negligible effect on the reactivity of the system and are therefore
acceptable. Other analyses of the HI-STAR system are unaffected by this change.
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Proposed Change No. 6.
Additional clarification on exhausting or purging the space under the MPC lid during
MPC lid to MPC shell welding and cutting is provided.

o Sections 7.1 and 7.2 have been modified to recommend purging during welding
and cutting.

o Section 1.2.1.4.1 has been modified accordingly.

o Section 2.4.4 has been modified accor&iingly.

Reason for Change
Clarification to procedure steps to mitigate hydrogen burn/ignition during
welding/cutting of the MPC lid to shell weld.

Justification for Change

Holtec has recommended in the HI-STORM storage FSAR (HI-2002444) to purge the
space under the MPC lid with inert gas during welding and cutting to mitigate the
accumulation of combustible gases. This recommendation is added to the transport SAR
operations chapter for consistency. The option for exhausting remains in the SAR since
it remains a valid alternative.

Proposed Change No. 7.

Optional basket supports and optional fuel spacers were added to the design of the MPC
EV. These options are shown in more detail on the licensing drawings and are discussed
in SAR Section 2.6.1.3.1.

Reason for Change :
Fabrication flexibility for enhanced product quality.

Justification for Change

The evaluations summarized in the SAR Table 2.6.8 show the safety factors for the
optional design of the basket supports are above 1.0 under normal conditions. SAR Table
2.7.4 shows the safety factors for the optional design of the basket supports are above 1.0
under accident conditions.

The optional fuel spacer design, using I-beam construction, is stronger than the tubing
construction; therefore the safety factors for the tubing design bound the I-beam design.
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Proposed Change No. 8.

The lifting evaluation of the Damaged Fuel Container (DFC) for Humboldt Bay is
removed from Appendix 2.B (Table 2.B.1) and a revised evaluation is added to Section
2.1.54.

Reason for Change .

The DFC for Humboldt Bay is specifically designed for use at Humboldt Bay and is not
the same as the DFC for Dresden. The lifting of the loaded DFC for Humboldt Bay is
performed with a special tool that engages the slots on the top ring of the DFC (slots only
accessible with DFC lid removed). Therefore the safety evaluation has been updated to
support the actual operation/method implemented to lift the DFC for Humboldt Bay.

Justification for Change -
The safety evaluation and safety factor for lifting the loaded Humboldt Bay DFC is
provided in 2.1.5.4. The safety factor is greater than 1.0.
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Detailed Changes to Licensing Drawings

Changes have been made to some of the licensing drawings in Section 1.4 of the SAR. Only the
latest revision of the drawing is provided in the SAR even if there was more than one revision since
the last approval. This appendix details all changes made to the drawings from one revision to the
next, and provides justifications for all changes. Changes are categorized as Editorial (No change
to design); Minor (Analysis in the SAR not affected); or SAR Change (drawing changes either
resulted from or in a change to the HI-STAR SAR Revision 13 and are in Revision 14).

DRAWING 3913 HI-STAR 100 OVERPACK
No Proposed Changes

DRAWING 3923 MPC ENCLOSURE VESSEL

Revision 16 - Approved for Transport in CoC 9261 Revision 7

Revision 17 changes (ECOs 1021-94, 1022-73, 1023-51):

[1] SHEET 1; ADD NOTE 18 TO READ, "DIFFERENCES BETWEEN THE GENERIC MPC
ENCLOSURE VESSEL AND THE IP1 MPC ENCLOSURE VESSEL ARE SPECIFICALLY
NOTED (FOR PART 72 USE ONLY)" '
[2] SHEET 3; ADD TO END OF NOTE 1, "IP1 MPC DIMENSION IS 156 15/16" (MAX.)."
[3] SHEET 3; ADD TO END OF NOTE 2, "IP1 MPC DIMENSION IS 144 15/16" (MAX.)."

Justification:
Editorial; There is no affect on transport license. Results from the approval of the shonened MPC
enclosure vessel for Indian Point 1 under Holtec’s dry storage CoC 72-1014 Amendment 4.

Revision 18 changes (ECOs 1021-96, 1022-75, 1023-54):

Licensing Drawing 3923, Revision 17:

[1] Sheet 1: Note 18: Delete note and replace with the text "Deleted."”
[2] Sheet 3: Note 1: Delete Sentence beginning "IP1 MPC Dimension..."
[3] Sheet 3: Note 2: Delete Sentence beginning "IP1 MPC Dimension..."

Justification: _

Editorial; There is no affect on transport license. These references to Indian Point 1 (IP1) specific
dimensions are removed from the licensing drawing because the Indian Point design is not part of
CoC 72-1014 Amendment 5.

Revision 19 changes (ECOs 1021-95, 1022-74, 1023-52):

[1] Sheet 5: Lower PWR fuel spacer assembly: Sector D7: Remove all around weld symbol from
weld. Add 1" weld length to weld symbol and add "ON FOUR SIDES. OMIT CORNER RADIUS"
to weld callout.

Page 1 of 21



Attachment 2
Holtec Letter 5014696
February 5, 2010

[2] Sheet 5: Lower PWR fuel spacer assembly: Sector C7: Add "TYP.(1" MIN. WELD LENGTH)"

to the weld symbol.

[3] Sheet 5: Upper PWR fuel spacer assembly: Sector B7: Remove the all around weld symbol

from weld. Add 1" weld length to weld symbol and add "FOUR PLACES" to the weld symbol.

Remove the leader branch showing weld between the top plate and the bolt and add a separate 1/8”

fillet weld betweei the top plate and the bolt to read "VT ALTERNATING HEX FACES (172"

MIN. WELD LENGTH)".

[4] Sheet 5: Upper PWR fuel spacer assembly: Sector AB-7: Remove the all around weld symbol

from weld. Add 1" weld length to weld symbol and add "FOUR PLACES" to the weld symbol.

[5] Sheet 5: Lower BWR fuel spacer assembly: Sector D3: Remove all around weld symbol from

weld. Add 1" weld length to weld syrbol and add "ON FOUR SIDES. OMIT CORNER RADIUS"

to Weld. .

[6] Sheet 5: Lower BWR fuel spacer assembly: Sector C3: Remove all around weld symbol from

weld. Add "TYP.(1" MIN. WELD LENGTH)" to the weld symbol.

[7] Sheet 5: Upper BWR fuel spacer assembly: Sector B3: Remove the all around weld symbol

from weld. Add 1" weld length to weld symbol and add "FOUR PLACES" to the weld symbol.

Remove the leader branch showing weld between the tCp plate and the bolt and add a separate 1/8"
" fillet weld between the top plate and the bolt to read "VT ALTERNATING HEX FACES (1/2"

MIN. WELD LENGT

[8] Sheet 5: Add Note 3 reference to the Lower PWR Fuel Spacer Assembly caption. Add Note 3 to

read "THE USE OF LOWER FUEL SPACER IS OPTIONAL FOR MPC-32. A LONGER UPPER

FUEL SPACER MAY BE USED TO COMPENSATE FOR THE LENGTH AND TO

ELIMINATE THE USE OF A LOWER FUEL SPACER". -

Justification: ,
Minor; [1-7] The weld lengths and size for above described welds are reduced to minimize
distortion. For the units certified for transportation, the governing load condition for the fuel
spacers is the 60g vertical end drop. The fuel spacer welds must be capable of resisting the
amplified self weight of the upper fuel spacer, which is bolted to the underside of MPC lid. The
proposed weld lengths and size (four 1/8" x 1" long fillet welds) have a total capacity of 9,875 1b (=
4inx 0.125 in x 0.7071 x 27,930 psi) under Hypothetical Accident Conditions. Therefore, the
maximum weight of an upper fuel spacer that can be supported by the four welds under a 60g
impact deceleration is 163 Ib (= 9,875 Ib / 60). Since the maximum weight of an upper fuel spacer
is less than 100 Ib, the welds have sufficient capacity to withstand the 60g impact deceleration.
Since the lower fuel spacers rest freely on the MPC baseplate, the lower fuel spacer welds do not
experience any significant tensile load during a top end drop. The compression loads on the lower
fuel spacer are resisted by metal-to-metal contact between the upper plate, the spacer column, and
the lower plate, as opposed to the fillet welds. Therefore, reducing the weld lengths and size will
not have an adverse impact on the structural integrity of MPC units.

[8] Removal of the lower fuel spacers will be compensated (as appropriate) by longer upper fuel
spacers. This reduces the number of components to be verified and simplifies the fuel loading
operation resulting in potential reduction of dose (ALARA).
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Revision 20 changes (ECOs 1021-99, 1022-78, 1023-57):

Sheet 4, Note 1, add the following text at the end of the note: "The bottom piece may be made
either from stainless steel or carbon steel. For a carbon steel piece, all surfaces that may come in
contact with spent fuel pool water shall be coated or coveréd with stainless steel.”

Justification:

SAR Change; The bottom section of the MPC lid is used only for shielding purposes. The top
portion of the lid which is welded to the MPC shell is part of the MPC enclosure vessel. SAR
subsections 2.5.1.3, 2.6.1.3.1.2, and 5.3.1 have been updated to address the dual lid construction.

Revision 21 changes (ECO 5014-164): ‘
Sheet 1, Revision Log, Rev 19 row: Add ECO-1022-74 Rev. 0 and ECO-1021-95 Rev. 0 to the
"Summary of Changes/Affected ECOs" column. '

Justification:
Editorial; Fixed Drawing Revision Log inconsistency

Revision 22 changes (ECOs 1021-100, 1022-79, 1023-58):

Add a sheet to show the OPTIONAL new design of lower PWR fuel spacer assembly and lower
BWR fuel spacer assembly with the following details:

[1] In LOWER PWR FUEL SPACER ASSEMBLY include Lower Fuel Spacer Support I-Beam.
[2] In LOWER PWR FUEL SPACER ASSEMBLY include Lower Fuel Spacer Support Top Plate.
[3] In LOWER PWR FUEL SPACER ASSEMBLY, include assembly view with the updated I-
beam Lower fuel spacer support and lower fuel spacer top plate.

[4] In LOWER BWR FUEL SPACER ASSEMBLY include Lower Fuel Spacer Support I-Beam
with notch.

[5] In LOWER BWR FUEL SPACER ASSEMBLY include Lower Fuel Spacer Support Top Plate.
[6] In LOWER BWR FUEL SPACER ASSEMBLY, include assembly view with the updated I-
beam Lower fuel spacer

Justification:

Minor; This design provides an optional design for ease of fabrication. The length of the fuel
spacers do not change, therefore there is no effect on criticality. The space occupied by the
optional new fuel spacers in the MPC is similar to the space occupied by the older fuel spacers
without any effect on the thermal analysis. The clearance provided on the support beam serves as a
substitute for the mouse holes in the older design. This allows free flow of the helium into the fuel
assembly without any hindrance. Therefore it has no effect on thermal analysis. The optional fuel
spacers have larger sectional areas and moments of inertia than the original design. Therefore, the
original design is bounding and the optional design is structurally safe. Discussion is added to SAR
Section 2.6.1.3.1.3.

Revision 23 changes (ECOs 1021-101):

Optional Lower BWR fuel spacer assembly: Added see Note 1 on this sheet. Added a new Note 1
to say, "The optional lower BWR fuel spacer design shall not be used in MPC cell locations to be
loaded with Dresden Unit 1 fuel "

Page 3 of 21



Attachment 2
Holtec Letter 5014696
February 5, 2010

Justification:
Editorial; Clarification on optional fuel spacer design was required.

Revision 24 changes (ECOs 1021-102, 1022-80, 1023-59):
Add new sheet 9 to detail MPC S/N 1021-173 lid lift holes per Supplier Manufacturing Deviation
Report (SMDR) 1629.

Justification:

SAR change; The licensing drawing is updated to reflect the repaired lid however, the repair does
not reduce the structural safety margins for lifting the MPC below the acceptable margins since the
threaded plugs have a greater capacity against failure than the actual lifting holes.

Revision 25 changes (ECOs 1021-104, 1022-82, 1023-62):

[1] Sheet 5, Zone D6, Change Lower PWR Fuel Spacer Upper Plate thickness from 3/8"THK
(Max.) to 3/8" THK OR 1/4" THK.

[2] Sheet 5, Zone C6, Change Lower PWR Fuel Spacer Lower Plate thickness from 3/8"THK
(Max.) to 3/8" THK OR 1/4" THK.

[3] Sheet 5, Zone D2, Change Lower BWR Fuel Spacer Upper Plate thickness from 3/8"THK
(Max.) to 3/8" THK OR 1/4" THK.

[4] Sheet 5, Zone C2, Change Lower BWR Fuel Spacer Lower Plate thlckness from 3/8"THK
(Max.) to 3/8" THK OR 1/4" THK.

(51 Sheet 5, Zone B5, Change Upper PWR Fuel Spacer Upper Plate thickness from 3/8"THK
(Max.) to 3/8" THK OR 1/4" THK.

[6] Sheet 5, Zone B2, Change Upper BWR Fuel Spacer Upper Plate thickness from 3/8"THK
(Max.) to 3/8" THK OR 1/4" THK.

[7] Sheet 5, Zone A6, Change Upper PWR Fuel Spacer Lower Plate thickness from 3/4"THK
(Min.) to 3/4" THK.

(8] Sheet 8, Zone D7, Change Optional Lower BWR Fuel Spacer Top Plate thickness from
1/4"THK (Max.) to 3/8" THK OR 1/4" THK.

(9] Sheet 8, Zone D2, Change Optional Lower PWR Fuel Spacer Top Plate thickness from
3/8"THK (Max.) to 3/8" THK OR 1/4" THK.

Justification:

Minor; The change was made to provide an upper and lower bound value for the thickness of the
plates. Per Note 15 on the drawing, the tolerances for thickness of ASME code MPC Enclosure
vessel material are specified in ASME Section II and hence are not required to be specified on the
drawing. Also, the thickness dimension provided on the drawing for upper plate and the lower plate
on the upper and lower PWR/BWR fuel spacer assembly is not a critical value since they are not
credited for any load in the structural analysis of the fuel spacers.
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DRAWING 3925 MPC-24E/EF FUEL BASKET ASSEMBLY

Revision 5 - Approved for Transport in CoC 9261 Revision 7

Revision 6 changes (ECO 1022-68):

a. Sheet 2, Note 1.and 2: Specified 155-7/8" as a minimum for the length of the neutron
absorber.

b. Sheet 2, Basket Elevation View: Added a dimension for the radius of the mouseholes.
The dimension shall be typical for the top and bottom of the basket and the tolerance
shall be +/- 1/2".

c. Sheet 3, Coordinate D3: Removed "Nom." from the 10.85 +/- :25 dimension.

d. Sheet 4, Wide and Thin Shim: Replaced the tolerance on the height with "Nom".

Justification:

a. Minor; Ensures alignment of the active fuel region with the neutron absorber region
during fabrication as assumed in the criticality analysis. .

b. Editorial; this dimension was inadvertently omitted from previous drawing revisions.

c. Editorial; this dimension is inspected and verified during the fabrication process.

d. Editorial; the heights of the shims are shown in the licensing drawings for information

and are appropriately labeled Nom.

Revision 7 changes (ECO 1022-67):

a.

b.
c.

Sheet 1, Note 11: Addition of “Both Boral and Metamic are approved for use as a’
neutron absorber”

Sheet 1, Note 11: Replaced “Boral” with “neutron absorber” in three instances.
Sheet 2: Addition of Note 7 “Metamic to be 0.106" (Nom.) THK. X 7 2" Wide MIN. x
155 7/8" MIN. (156" Nom.) Lg. The minimum Metamic '°B loading is 0.0310 g/cm’
with a minimum B4C loading 31.5% and maximum 33%. Metamic is not required to be
passivated. Sheathing 0.06" (Nom.) THK.”

Sheet 2: Addition of Note 8 “Metamic to be 0.106" (Nom.) THK. X 6 4" Wide MIN X
155 7/8" MIN. (156" Nom.) Lg. The minimum Metamic '°B loading is 0.0310 g/cm®
with a minimum B4C loading 31.5% and maximum 33%. Metamic is not required to be
passivated. Sheathing 0.06" (Nom.) THK."

Sheet 2, Coordinates C8, B8, and A3: Replaced three instances of “Boral” with “neutron
absorber”

Sheet 3, Note 4: Replaced two instances of “Boral” with “neutron absorber”

Sheet 3, Coordinate C7: Replaced two instances of “Boral” with “neutron absorber” in
the Minimum Weld Length dimensions.

Sheet 1, Note 19: “Neutron absorber panels may be a single piece or two pieces as long
as the total length indicated is maintained and the gap between the panels is maintained
at less than ¥.”

Sheet 1, Note 20: “Neutron absorber panels may have a reduction in width of up to
1/32” over a length of no more than 12” provided the average width of the panel is no
less than the minimum specified.”
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Justification:
a.thru g. SAR Change; the drawing is changed where necessary so that either Boral or
Metamic may be used as a neutron absorber. See Attachment 1, Proposed Change
No. 4
h. & i. SAR Change; the change provides flexibility during manufacturing. Criticality
analysis shows this is acceptable (see Attachment 1, Proposed Change No. 5). Note
that Note 19 on Sheet 1 is deleted from revision 9 of the hcensmg drawing since it is

not needed (see below).

Revision 8 changes (ECO 1022-76):

[1] Sheet 3: Sector C7: Delete the MINIMUM WELD LENGTH table. Change the Weld note to
read MIN. WELD LENGTH REQUIRED FOR EACH WELD AT TOP & BOTTOM
SHEATHING TO CELL WALL IS 3-3/4".

[2] Sheet 3: Detail F: Add "OR GROOVE" to the weld symbol.

Justification:

Minor; [1] Weld length table was deleted and weld note was revised because the weld length
requirement was not driven by any calculation. However, a calculation for minimum sheathing
panel weld length considering bounding weights of the MPC sheathing panels during the design
basis 60g drop was performed (See Attachment: Supplement #53 of HI-2012787) and it was
determined that to hold the neutron absorber in position the required minimum weld length would
be 3.735" for MPC-24. Therefore, the minimum required weld length per the calculation is 3-3/4"
which is the nearest rounding fraction to 3.735".

[2] Groove weld is added as an option to allow flexibility in welding process. Since a groove weld
is a stronger weld compared to a fillet weld there is no adverse impact on the structural function of

the unit.

Revision 9 changes (ECO 1022-81):
Sheet 1, General Notes: Delete Note 19.

Justification:

Editorial; Note 19 allowed for neutron absorber panels to be made up of two panels with a
maximum gap between panels of 1/4". The 2-piece panel option is removed from the design. No
MPC canisters have been built utilizing this option, therefore there is no effect on previously built

units.
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DRAWING 3926 MPC-24 FUEL BASKET ASSEMBLY

Revision 5 - Approved for Transport in CoC 9261 Revi‘sionb 7

Reyvision 6 changes (ECO 1022-58):

a. Sheet 2, Coordinate C8: Deleted “Boral” and added “& Note 4”

b. Sheet 2, Coordinate B8: Deleted “Boral” and added “& Note 5”

c. Sheet 3, Coordinate C7: Replaced “Boral” with “neutron absorber”

d. Sheet 1, General Note 10: Addition of “Both Boral and Metamic are approved for use as
a neutron absorber”; Replaced “Boral” with “neutron absorber” in two instances. ‘

e. Sheet 2: Addition of note 4: “Metamic to be 0.106" (Nom.) THK. X 7 14" Wide MIN. x
155 7/8" MIN. (156" Nom.) Lg. The minimum Metamic '°B loading is 0.0310 g/cm?
with a minimum B4C loading 31.5% and maximum 33%. Metamic is not required to be
passivated. Sheathing 0.06" (Nom.) THK.”

f. Sheet 2: Addition of note 5: “Metamic to be 0.106" (Nom.) THK. X 6 4" Wide MIN. x
155 7/8" MIN. (156" Nom.) Lg. The minimum Metamic '°B loading is 0.0310 g/cm?
with a minimum B4C loading 31.5% and maximum 33%. Metamic is not required to be
passivated. Sheathing 0.06" (Nom.) THK."

g. Sheet 3, Note 2: Replaced two instances of “Boral” with “neutron absorber”

Justification: o
a.- g. SAR Change; the drawing is changed where necessary so that either Boral or Metamic may
be used as a neutron absorber. See Attachment 1, Proposed Change No. 4.

Revision 7 changes (ECO 1022-59): .
a. ‘Sheet 2, Note 4 & 5: Change thickness callout from 0.075” to 0.077”.
b. Sheet1, Note 10: Replace the word Boral and with neutron absorber in the statement
“Boral damage of up to...”.

Justification: : '
a. & b. SAR Change; the drawing is changed where necessary so that either Boral or Metamic may
be used as a neutron absorber. See Attachment 1, Proposed Change No. 4.

Revision 8 changes (ECO 1022-68):
a. Sheet 2, Note 1 and 2: Specifying a minimum length for the neutron absorber of 155 7/8

inches
b. Sheet 4, Wide and Thin Shim: Replaced the tolerance on the height with “Nom”.

Justification:
a. Minor; ensures alignment of the active fuel region with the neutron absorber region during.

fabrication as assumed in the criticality analysis.
b. Editorial; the heights of the shims are shown in the licensing drawings for information and

are appropriately labeled Nom.
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Revision 9 changes (ECO 1022-67):

a. Sheet 1, Note 19: “Neutron absorber panels may be a single piece or two pieces as long as
the total length indicated is maintained and the gap between the panels is maintained at less
than ¥%”.”

b. Sheet 1, Note 20: “Neutron absorber panels may have a reductlon in width of up to 1/32”
over a length of no more than 12” provided the average width of the panel is no less than

the minimum specified.”

Justification:
a. & b. SAR Change; the change provides flexibility during manufacturing. Criticality analysis
shows this is acceptable (see Attachment 1, Proposed Change No. 5). Note that Note 19
on Sheet 1 is deleted from revision 11 of the licensing drawing since it is not needed

(see below).

Revision 10 changes (ECO 1022-76):

[1] Sheet 3: Sector C7: Delete the MINIMUM W ELD LENGTH table. Change the Weld note to
read MIN. WELD LENGTH REQUIRED FOR EACH WELD AT TOP & BOTTOM
SHEATHING TO CELL WALL IS 3-3/4".

[2] Sheet 3: Detail F: Add "OR GROOVE" to the weld syn2bol.

Justification:

Minor; [1] Weld length table was deleted and weld note was revised tecause the weld length
requirement was not driven by any calculation. However, a calculation for’ _rpinimum sheathing
panel weld length considering bounding weights of the MPC sheathing panels during the design
basis 60g drop was performed (See Attachment: Supplement #53 of HI-2012787) and it was
determined that to hold the neutron absorber in position the required minimum weld length would
be 3.735" for MPC-24. Therefore, the minimum required weld length per the calculation is 3-3/4"
which is the nearest rounding fraction to 3.735".

[2] Groove weld is added as an option to allow flexibility in welding process. Since a groove weld
is a stronger weld compared to a fillet weld there is no adverse impact on the structural function of
the unit.

Revision 11 changes (ECO 1022-81):
Sheet 1, General Notes: Delete Note 19.

Justification:

Editorial; Note 19 allowed for neutron absorber panels to be made up of two panels with a
maximum gap between panels of 1/4". The 2-piece panel option is removed from the design. No
MPC canisters have been built utilizing this option, therefore there is no effect on previously built
units.
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DRAWING 3927 MPC-32 FUEL BASKET ASSEMBLY

Revision 6 Approved for Transport in CoC 9261 Revision 7.

Revision 7 changes (ECO 1023-33):

a.
b.

Sheet 1: Add sheet 5 and change title on sheet 4 under package contents.
Sheet 2, cross sectional view of MPC-32: Replace v-channel angled supports with basket

.support plates.

Sheet 4: Label page "standard construction”.

Sheet 4, detail d,e: Revise to show basket supports that consist of two parallel plates welded
onto the mpc inner shell. Fillet welds connecting the plates to the mpc shell shall be full
length and have 1/8" dimension. Shim and support block are positioned in between plates
and welded in place. Fillet welds shall be full length, 5/32" dimension, and are located
between inside edge of shim and outside edge of plates. Show that VT is required for fillet
welds. Tack weld is located between inside edge of plates and block support to read "
optional quantity, size, and weld location for support block to be determined by fabricator".
Show item details for basket plate support (a), (b), (c) and shim. Basket support plate (c)
dimensions are 1/4" thk x 3 5/8" nom x 168 1/2" nom. Basket support plate (b) dimensions
are 1/4" thk x 4" nom x 168 1/2" nom. Basket support plate (a) dimensions are 1/4" thk x 5"
nom X 168 1/2" nom. Shim dimensions are as reqd thk x 1" nom x 168 1/2" nom. Move v-
channel angled supports to sheet 5 and label "optional construction.” Change label of detail
e to detail g and 5/32 weld location to be between c-channel and shim. Move angle support
(b), angle aupport (a), and shim assembly to sheet 5.

Sheet 4: Change inner shell to-basket support plate (a) shim dimension from 5.2" to 5. 4",
Change inner shell to basket support plate(c) shim from 3.6" to 3.9".

Justiﬁcaﬁon:
a.thrud. Minor; These changes are designed to update the current licensing drawing in order

to incorporate an additional basket support design. The original design is
maintained. The additional design provides the same level of basket support as the
original design as discussed in SAR Section 2.6.1.3.1.1.

Minor; This change is due to the change in geometry of the fuel basket supports. In
previous drawing revisions there exists a 1/4" clearance between the fuel basket and
shim. By making this change, the governing dimension between the shim and fuel
basket in drawing 3753 remains the same.

Revision 8 changes (ECO 1023-31):

a.

b.

Sheet 2, C8: Delete "Boral". Add "Note 3".

Sheet 2, Notes: Add Note 3 to read “Metamic may be used as an alternative to Boral
following final NRC approval of CoC 1014 Amendment #2. Metamic to be 0.101" (Nom)
THK X 7 1/2" WIDE MIN X 155 7/8" MIN (156" Nom) LG. The minimum Metamic %8
loading is 0.0310 g/cm?®, with a minimum B,C loading of 31.5% and maximum of 33%.
Metamic is not required to be passivated. Sheathing 0.035" THK".

Sheet 3, D3: Replace "Boral" with "Neutron absorber” (2 places).

Sheet 1, General Note 10: Replace "Boral" with "Neutron absorber”.
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Justification:
a.thrud. See justification for ECO 1023-43 (a. thru c). below

Revision 9 changes (ECO 1023-32):

a. Sheet 2, Note 3: Change thickness call out on Metamic to 0.106”
b. Sheet 1, Note 10: replace “Boral” with “neutron absorber”
Justification:

a. & b. See justification for ECO 1023-43 (a. thru c.) below

Revision 10 changes (ECO 1023-45):

a. Sheet 2, Note 1: Specified a minimum length for the neutron absorber
Justification:
a. Minor; ensures alignment of the active fuel region with the neutron absorber reglon as

assumed in the criticality analysis during fabrlcatlon

Revision 11 changes (ECO 1023-46):
a. Sheet 4, Detail D & E: For the 1/8" fillet weld between the support plates and the MPC
shell, specified a 1-8 stitch pattern.
b. Sheet 4, Detail D & E: Indicated that the support block is optional

Justification: ,
a. Minor this change is made to be consistent with the MPC-68 design, which specifies a
1-8" stitch pattern for the weld between the MPC shell and the fuel basket support
plates.
b. Editorial; these changes are made to show how the fuel basket supports are actually

assembled and to keep the drawing consistent with the delivered product. Use of the
blocks (Item 29) is currently optional and is determined by the fabricator. Because the
fabricator elects not to utilize the blocks, they are deleted. The associated tack welds
are also deleted.

Revision 12 changes (ECO 1023-43):

a. Sheet 1, Note 10: Add to beginning “Both Boral and Metamxc are approved for use as
neutron absorbers”

b. Sheet 2, Note 3: Delete the words “Metamic may be used as an alternative to Boral
following final NRC approval of CoC 1014 Amendment #2.”

c. Sheet 2, Basket Elevation View, Coordinate A3: Change “Boral” to “neutron absorber”

d. Sheet 1, Note 18: “Neutron absorber panels may be a single piece or two pieces as long as
the total length indicated is maintained and the gap between the panels is maintained at less
than %4”.”

e. Sheet 1, Note 19: “Neutron absorber panels may have a reduction in width of up to 1/32”
over a length of no more than 12” provided the average width of the panel is no less than
the minimum specified.”
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Justification: :
a.thruc. SAR Change; this justification encompasses all of the changes that were made to
the drawings to reflect the NRC approval of the use of Metamic as a neutron
absorber in Amendment #2 to CoC 1014. Non-specific references to Boral were
changed to “neutron absorber” and additional notes were added to specify
dimensions for Metamic. See Attachment 1, Proposed Change No. 4.

“d. &e. SAR Change; the change provides flexibility during manufacturing. Criticality
analysis shows this is acceptable (see Attachment 1, Proposed Change No. 5). Note
that Note 18 on Sheet 1 is deleted from revision 16 of the licensing drawing since it
is not needed (see below). :

Revision 13 changes (ECO 1023-50):

[1] SHEET 1; ADD GENERAL NOTE 20 TO READ, "DIFFERENCES BETWEEN THE
GENERIC MPC-32 AND THE IP1 MPC-32 ARE SPECIFICALLY NOTED (FOR PART 72 USE
ONLY"

[2] SHEET 2; BASKET ELEVATION VIEW, UNDER DIMENSION MARKED 176 1/2" +/- 1/4"
ADD, "(SEE NOTE 4)"

[3] SHEET 2; NOTE 1, ADD TO END OF NOTE, "THE LENGTH OF THE BORAL FOR THE
IP1 BASKET IS 136" (NOM.) (135 7/8" MIN.)"

[4] SHEET 2; NOTE 3, ADD TO END OF NOTE, "THE LENGTH OF THE METAMIC FOR
THE IP1 BASKET IS 136" (NOM.) (135 7/8" MIN.)" _
[5] SHEET 2; ADD NOTE 4 TO READ, "THE IP1 BASKET DIMENSION IS 143 1/8" +/- 1/4".".
[6] SHEET 4; ADD NOTE 2 TO READ, "THE IP1 BASKET SUPPORT DIMENSION IS 135
1/8" (NOM.)"

[7] SHEET 4; TO BASKET SUPPORT PLATE A, B, AND C AND THE SHIM LENGTH
DIMENSION (4 PLACES) ADD, "(SEE NOTE 2)" '

[8] SHEET 5; TO ANGLE SUPPORT A AND B AND THE SHIM ASSEMBLY (4 PLACES)
ADD, "(SEE NOTE 2)"

[9] SHEET 5; ADD NOTE 2 TO READ, "THE IP1 BASKET SUPPORT DIMENSION IS 135
1/8" (NOM.)"

Justification:

Editorial; There is no affect on the transport license. Theses changes were implemented on the
drawing upon approval of Amendment #4 to Certificate Compliance 72-1014 which added the
Indian Point 1 equipment to the HI-STORM 100 storage system.

Revision 14 changes (ECO 1023-54):

[1] Sheet 1: Note 20: Delete note-and replace with the text "Deleted.”

[2] Sheet 2: Basket Elevation View: Delete ""(See Note 4)" from the height dimension.

[3] Sheet 2: Note 1: Delete sentence beginning - "The length of the Boral for the IP1 Basket is..."
[4] Sheet 2: Note 3: Delete sentence beginning - "The length of Metamic for the IP1 Basket is..."
[5] Sheet 2: Note 4: Delete note and replace with the text "Deleted."

[6] Sheet 4: Note 2: Delete note and replace with the text "Deleted."
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[7] Sheet 4: Basket Support Plate (C): Delete "(See Note 2)" from the dimension.
[8] Sheet 4: Basket Support Plate (B): Delete "(See Note 2)" from the dimension.
[9] Sheet 4: Basket Support Plate (A): Delete "(See Note 2)" from the dimension.
[10] Sheet 4: Shim: Delete "(See Note 2)" from the dimension.

[11] Sheet 5: Angle Support (B): Delete "(See Note 2)" from the dimension.

[12] Sheet 5: Angle Support (A): Delete "(See Note 2)" from the dimension.

[13] Sheet 5: Shim Assembly: Delete "(See Note 2)" from both the dimensions.
[14] Sheet 5: Note 2: Delete note and replace with the text "Deleted.”

Justification:

Editorial; There is no affect on transport license. These references to Indian Point 1 (IP1) specific
dimensions are removed from the licensing drawing because the Indian Point design is not part of
CoC 72-1014 Amendment 5.

Revision 15 changes (ECO 1023-55):
Sheet 3: Sector D3: Change the Weld note to read MINIMUM WELD LENGTH REQUIRED FOR
EACH WELD AT TOP AND BOTTOM SHEATHING TO CELL WALL IS 4-13/16".

Justification:

Minor; The Weld was revised because 6.5" weld length requirement was not driven by any
calculation. However, a calculation for minimum sheathing panel weld length considering
bounding weights of the MPC sheathing panels during the design basis 60g drop was performed
(See Attachment: Supplement #53 of HI-2012787) and it was determined that to hold the neutron
absorber in position the required minimum weld length would be 4.76" for MPC-32. Therefore, the
minimum required weld length per the calculation is 4-13/16" which is the nearest rounding
fraction to 4.76".

Revision 16 changes (ECO 1023-60):
Sheet 1, General Notes: Delete Note 18.

Justification:

Editorial; Note 18 allowed for neutron absorber panels to be made up of two panels with a
maximum gap between panels of 1/4". The 2-piece panel option is removed from the design. No
MPC canisters have been built utilizing this option; therefore there is no effect on previously built
units.
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DRAWING 3928 MPC-68/68F/68FF FUEL BASKET

Revision 5 - Approved for Transport in CoC 9261 Revision 7

Revision 6 changes (ECO 1021-64):

a.
b.

Sheet 2, plan view: Replace v-channel angled supports with parallel flat plate supports.
Sheet 4: Change "cross sectional view of MPC-68 basket support structure (new design)" to
"cross sectional view of MPC-68 basket support structure (standard construction)".
Sheet 4, detail c: Revise to show plate basket support that consists of two parallel plates
welded onto the MPC inner shell. Fillet welds shall be intermittent (1-8), 1/8 dimension,
and are located between MPC inner shell and outside edge of plates. Shim assembly and
block support are positioned in between plates and welded in place. Fillet welds shall be full
length, 5/32 dimension, and are located between inside edge of shim assembly and outside
edge of flat plates. Show that VT is required for the fillet welds. Tack weld is located
between inside edge of plates and block support to read "optional quantity and weld
location for support block to be determined by fabricator".
Sheet 4: Move angle basket support and detail ¢ to right side of vertical dividing line.
Change "detail c (typ of 8)" to "detail ¢ (typ of 8) (optional design)".
Sheet 4: Change "cross sectional view of mpc-68 basket support structure (old design)" to
"cross sectional view of MPC-68 basket support structure (optional construction)".
Sheet 4, note 4: Change "basket support-to-basket support dimensions are common to the
new and old designs" to "basket support-to-basket support dimensions are common to the
standard construction and optional construction”.

Justification:
a.thru f. Minor; These changes are designed to update the current licensing drawing in order

to incorporate an additional basket support design. The original design is
maintained. The additional design provides the same level of basket support as the
original design.

Revision 7 changes (ECO 1021-62):

a.
b.

c.
d.
e.

Sheet 2, B8: Delete "Boral". Add "and Note 6"

Sheet 2, Notes: Add Note 6 to read, "Metamic may be used as an alternative to Boral
following final NRC approval of CoC 1014 Amendment #2. Metamic to be 0.101” (Nom)
THK X 4.75 wide MIN X 155 7/8" MIN (156" Nom) LG. For MPC-68 the minimum
Metamic B10 loading is 0.0310 g/cm? with a minimum B,C loading of 31.5% and
maximum OF 33%. Metamic is not required to be passivated".

Sheet 3, D2: Replace "Boral” With "neutron absorber".

Sheet 3, C2: Replace "Boral" with "neutron absorber".

Sheet 1, General Note 10: Replace "Boral" with "neutron absorber".

Justification:
a.thrue. See justification for ECO 1021-78 (a. thru c.) below.
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Revision 8 changes (ECO 1021-63):
c. Sheet 2, Note 6: Change thickness call out on Metamic to 0.106”
d. Sheet 1, Note 10: replace “Boral” with “neutron absorber”

Justification: »
a.&b.  See justification for ECO 1021-78 (a. thru c.) below.

Revision 9 changes (ECO 1021-80):
a. Sheet 2, Note 1: Specified a minimum length for the neutron absorber

b. Sheet 4, Wide and Thii: Shim: Replaced the tolerance on the height with “Nom” '

Justification:
a. Minor; ensures alignment of the active fuel region with the neutron absorber region as
assumed in the criticality analysis during fabrieation.
b. Editorial; the heights of the shims are shown in ifie licensing drawings for information and

are appropriately labeled Nom.

Revision 10 changes (ECO 1021-78):

a. Sheet 1, Note 10: Add to beginning “Both Boral and Metamic are approve
neutron absorbers”

b. Sheet 2, Note 6: Delete the words “Metamic may be used as an alternative to Boral
following final NRC approval of CoC 1014 Amendment #2.”; Add to end “Sheathing
0.075” (NOM.) THK.”

c. Sheet 2, Basket Elevation View, Coordinate A3: Change “Boral” to “neutron absorber”

d. Sheet 1, Note 18: “Neutron absorber panels may be a single piece or two pieces as long as
the total length indicated is maintained and the gap between the panels is maintained at less
than ¥%".” :

e. Sheet 1, Note 19: “Neutron absorber panels may have a reduction in width of up to 1/32”
overa length of no more than 12” provided the average width of the panel is no less than

the minimum specified.”

ved for use as

Justification:
a.thruc. SAR Change; this justification encompasses all of the changes that were made to

the drawings to reflect the use of Metamic as a neutron absorber. Non-specific
references to Boral were changed to “neutron absorber” and additional notes were
added to specify dimensions for Metamic. See Attachment 1, Proposed Change No.
4.
d. & e.  Minor; this change provides flexibility during manufacturing. Criticality analysis

"~ shows this is acceptable (see Attachment 1, Proposed Change No. 5). Note that Note

18 on Sheet 1 is deleted from revision 14 of the licensing drawing since it is not
needed (see below).
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Revision 11 changes (ECO 1021-89):
Sheet 4, Detail Shim-to-Shim or Support-to-Support Weld: Restored the weld size to 1/16" from
1/8".

Justification:

Editorial; The weld size was inadvertently increased to 1/8" between previous drawing revisions
(Revisions 5 and 6), even though the applicable ECO did not create that change. The weld size was
never intended to be increased and is being restored back to 1/16".

Revision 12 changes (ECO 1021-97):

[1] Sheet 2: Sector D4: Change the Weld note to read MINIMUM WELD LENGTH REQUIRED
FOR EACH WELD AT TOP AND BOTTOM SHEATHING TO CELL WALL IS 3-5/16".

~ [2] Sheet 3: Sector D4: Change dimensions 13.73 to 13. 23 39.69 to 39.19, 52.67 to 52.17 and
65.65 to 65.15.

Justification:

[1] Minor; The revised weld length of 3-5/16" is acceptable since none of the calculations are

effected by this change. However, a calculation for minimum sheathing panel weld length,

considering bounding weights of the MPC sheathing panels during the design basis 60g drop was

performed (See Attachment: Supplement #53 of HI-2012787). It was determined that to hold the

neutron absorber in position the required minimum weld length would be 3.297" for MPC-68.

Therefore, the minimum required weld length per the calculation is 3-5/16" whlch is the nearest

rounding fraction to 3.297".

[2] Editorial; The forced dimensions in SolidWorks model are changed to actual (true/realistic)
solid model dimensions.

Revision 13 changes (ECO 1021-102):

Sheet 2, Notes: Add new note 7 to read, "MPC-68 Serial #1021-172 includes a onie- tlme deviation
to a cell panel. The cell panel includes a 1 5/16" diameter hole located 3" from the bottom of the
basket, which will have a negligible impact on the design basis analyses (SMDR-1021-1623)."

Justification: :
Minor; During welding of this basket the forward motion of the welding machine stopped, but the
arc and weld wire continued. A hole measuring 1-1/4" x 3/4" located 3" from the bottom of the
basket along with a quantity of solidified metal on both sides of the hole was located between Cell
11 and Cell 12, welds 18.11.4 and 18.12.3 respectively. The defect in the cell plate was eliminated
by drilling a 1-5/16" maximum diameter hole over the damaged area. The 1-5/16" diameter hole is
equal in size to the handling holes on the fuel basket near the top of the basket. These small holes
produce local stress concentrations, which are not analyzed in the structural analysis of the fuel
basket since there is no secondary stress limit under Level D conditions per Subsection NG of the
ASME Code; therefore, there is no significant effect on the structural integrity of the basket. The
hole will be away from the high-source zone and will be too small to have any noticeable effect on
the thermal or shielding performance of the basket. The hole will not penetrate any Metamic
neutron absorber panels and therefore will have a negligible effect on criticality.
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Revision 14 changes (ECO 1021-103):
Sheet 1, General Notes: Delete Note 18.

Justification:

Editorial; Note 18 allowed for neutron absorber panels to be made up of two panels with a
maximum gap between panels of 1/4". The 2-piece panel option is removed from the design. No
MPC canisters have been built utilizing this option; therefore there is no effect on previously built
units.

DRAWING 3930 HI-STAR 100 ASSEMBLY FOR TRANSPORT

No Proposed Changes

DRAWING 5014-C1765 HI-STAR IMPACT LIMITER

Sheet 1 of 7 (E.L.D. 4420) Rev. 4 - Approved for Transport in CoC 9261 Revision 7

Revision 5 changes (ECO 5014-176):

[1} BOM - Change material description from ALUMINUM HONEYCOMB to ALUMINUM
CRUSH MATERIAL. Items 1, 13, 23, and 27.

[2] BOM Change description from 1/8 THK. To 11 GA. Items 3, 4, 5, 19 24,25, and 26.

[3] Note 1 - Change note to read REQUIRED CRUSH PROPERTIES AND ORIENTATION OF
PRINCIPAL CRUSH AXES FOR ALUMINUM CRUSH MATERIAL IS DEFINED IN SAR
TABLE 2.3.7. THE CRUSH STRENGTH AND ORIENTATION OF PRINCIPAL CRUSH
AXES LISTED IN THE TABLE ARE HEREBY INCORPORATED BY REFERENCE INTO
THE COC.

[4] Note 8 - Delete table and change note to read WELD JOINT CONFIGURATIONS SHOWN
ARE REPRESENTATIVE. ALTERNATE WELD JOINT CONFIGURATIONS WITH EQUAL
OR GREATER STRENGTH MAY BE SUBSTITUTED.

~ [5] Note 6 - Relocated the percent sign for B4C to before NOM.

[6] Deleted path in the filename listed on the sheet

Justification:

[1] Editorial; Changed to a more generic reference to allow impact material choices from a variety
of sources.

[2] Minor; Plate material is not readily available as 1/8 inch thick. 11 Gauge is 0.120 inch thick.
[3,4] SAR change; Crush material properties are being moved to a table in the SAR to allow for
use of a generic drawing and customization of material properties to different cask loads. See
Attachment 1 Proposed Change 3.

[6] Editorial
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Sheet 2 of 7 (E.I.D. 4421) Rev. 3 — Approved for Transport in CoC 9261 Revision 7

Revision 4 changes (ECO 5014-176):
[1] Note 2- Change ALUMINUM HONEYCOMB to ALUMINUM CRUSH MATERIAL.
[2] Deleted path in the filename listed on the sheet

Justification:
[1] Editorial; Changed to a more generic reference to allow impact material choices from a variety

of sources.
[2] Editorial

Sheet 3 of 7 (E.I.D. 4798) Rev. 4 — Approved for Transport in CoC 9261 Revision 7

Revision 5 changes (ECO 5014-176):

[1] Delete Notes 3 and 4.

[2] Section A-A- Change all TYPE 5 material callouts to TYPE 2, 6 places
[3] Deleted path in the filename listed on the sheet

Justification: ‘

[1] SAR change; Crush material properties are being moved to a table in the SAR to allow for use
of a generic drawing and customization of material properties to different cask loads. See
Attachment 1 Proposed Change 3

[2] SAR Change; Type 5 material is eliminated by analysis. Single Type 2 material will be used.
See Attachment 1 Proposed Change 3

[3] Editorial

Sheet 4 of 7 (E.I.D. 4422) Rev. 4 — Approved for Transport in CoC 9261 Revision 7

Revision 5 changes (ECO 5014-176):

[1] Section B-B- Change all ALUMINUM SECTION TYPE 2 and 5 to ALUMINUM SECTION
TYPE 2. 2 places.

[2] Note 2- Change ALUMINUM HONEYCOMB to ALUMINUM CRUSH MATERIAL.

[3] Deleted path in the filename listed on the sheet

Justification:

[1] SAR Change; Type 5 material is eliminated by analysis. Single Type 2 material will be used.
See Attachment 1 Proposed Change 3.

[2] Editorial; Changed to a more generic reference to allow impact material choices from a variety
of sources.

[3] Editorial
Sheet 6 of 7 (E.L.D. 5372) Rev. 3 — Approved for Transport in CoC 9261 Reyvision 7

Revision 4 changes (ECO 5014-176)

Page 17 of 21



Attachment 2
Holtec Letter 5014696
February 5, 2010

[1] Section Type 1- Delete crush strength and core type information. Identify outer section as
ZONE A and inner section as ZONE B, 2 places.

[2] Section Type 2- Delete crush strength and core type information.

[3] Section Type 3- Delete crush strength and core type information.

[4] Section Type 4- Delete crush strength and core type information. Identify the top section as
ZONE A and the bottom section as ZONE B. Delete Detail A. Add T2 crush orientation symbol in
radial direction.

[5] Delete Section Type S information.

[6] Note 2- Delete Note

[7] Note 3- Change note to read PRECRUSH REQUIRED ONLY FOR CRUSH MATERIALS
HAVING A HIGH INITIAL PEAK FORCE. MATERIALS WHICH EXHIBIT NO
SIGNIFICANT INCREASE IN INITIAL CRUSH STRENGTH DO NOT REQUIRE PRECRUSH.
FOR CRUSH MATERIALS EXHIBITING A SIGNIFICANT INITIAL CRUSH STRENGTH,
PRECRUSH IS ONLY REQUIRED WHERE INDICATED.

[8] Note 4- Change note to read SEPTUMS ARE REQUIRED BETWEEN CRUSH ZONES
WHERE THE CRUSH STRENGTH IS DIFFERENT BETWEEN ZONES. NO SEPTUM IS
REQUIRED BETWEEN CRUSH MATERIALS HAVING THE SAME NOMINAL CRUSH
STRENGTH.

[9] Note 5 - Delete Note.

[10] Deleted path in the filename listed on the sheet

Justification:

[1,2,3,4,6,7,8,9] SAR change; Crush material properties are being moved to a table in the SAR to
allow for use of a generic drawing and customization of material properties to different cask loads.
See Attachment 1 Proposed Change 3.

[5] SAR Change; Type 5 material is eliminated by analysis. Single Type 2 material will be used.
See Attachment 1 Proposed Change 3.

[10] Editorial

DRAWING 4082 HI-STAR HB OVERPACK
Revision 3 - Approved for Transport in CoC 9261 Revision 7

Revision 4 changes (ECO 1125-15):
Sheet 5: View D-D: Replace the cut out configuration of the rim of the top flange near trunion by
machined flat surfaces.

Justification:

Minor; Change implemented for the ease of machining. The structural integrity of the top flange is
actually improved, since there is a smaller reduction in material in the area around the trunnions.
Therefore, the existing structural qualification of the top flange remains bounding. There is no
adverse impact in operation.

Revision 5 changes (ECO 1125-20):
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Sheet 2: Detail A and Detail B: Add "WHERE POSSIBLE" on the 3/8" all around weld between
the fourth intermediate shell and the top flange.

Justification:

Minor; Per ECO-1125-15 a design change was made to machine the flats around the HI-STAR
lifting trunnions. Because of this design change the weld that is applied between Item 11 and 19 is
no longer an all around weld. The change in the 3/8” weld callout is a clarification made to improve
 the understanding of the design intent for the 4™ intermediate shell to top flange welds on the drawing.
There is no change to the fabricated weld length or size; therefore the welds remain as analyzed.

Revision 6 changes (ECO 1125-28):

[1] Sheet 2, Elevation View: Add "See Note 3" to the impact limiter alignment hole callout.

[2] Sheet 2, Notes: Add new note 3 to read, "HI-STAR HB Serial #1020-08 includes a one-time
deviation to an impact limiter alignment hole, Wthh will have a neghglble impact on the design
basis analyses (SMDR-1125-1586)." :

[3] Sheet 2, Elevation View: Add "See Note 4" to the impact limiter attachment hole callout.

[4] Sheet 2, Notes: Add new note 4 to read, "HI-STAR HB Serial #1020-010 includes a one-time
deviation to an impact limiter attachment hole, which will have a negligible impact on the de:51gn
basis analyses (SMDR-1125-1684)."

[5] Sheet 3, Top Flange Detail: Add "See Note 1" to the closure bolt hole callout.

[6] Sheet 3: Add note 1 to read, "HI-STAR HB Serial #1020-012 includes a one-time deviation to
useable thread length on closure lid bolt holes. The deviation will have negligible impact on the
design basis analyses. See SMDR-1125-1783 for evaluation."

[7] Sheet 4, Section F-F: Add "See Note 1, Sht 3" to the closure bolt hole callout.

[8] Sheet 7, Closure Plate Test Port Detail: Add "See Note 1".

[9] Sheet 7, Add note 1 to read, "HI-STAR HB Serial #1020-09 and #1020-011 include a one-time
deviation to the closure plate test port, which will have a negllglble impact on the design basis
analyses.. See SMDR-1125-1746."

Justification:

[1,2] Minor; HI-STAR HB Serial #1020-08: The structural integrity of the impact limiter ahgnment
hole remains unchanged since the threaded plug will actually have a greater capacity against failure
than the actual hole. The plug has been fabricated from the same material as the bottom forging and
the threaded plug has a larger diameter and equivalent depth as the impact limiter alignment hole.
Also, the %4” groove weld between the plug and the bottom forging is sufficiently sized to withstand
any torque that may be experienced during impact limiter installation. Stresses in the bottom forging
due to reduced local thickness after repairing the alignment hole remain negligibly small under the
design pressure load.

[3,4] Minor; HI-STAR HB Serial #1020-010: The structural integrity of the impact limiter
attachment hole remains unchanged since the threaded plug will actually have a greater capacity
against failure than the actual hole. The plug has been fabricated from the same material as the bottom
forging and the threaded plug has a larger diameter and equivalent depth as the impact limiter
attachment hole. Also, the %” groove weld between the plug and the bottom forging is sufficiently
sized to withstand any torque that may be experienced. during installation of the impact limiter.
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Stresses in the bottom forging due to reduced local thickness after repairing the damaged hole remain
negligibly small under the design pressure load.

[5,6] SAR Change; See SAR Section 2.1.6.1.1. HI-STAR HB Serial #1020-012: The preload force
associated with the 49 bolts in the undamaged hole locations that are presently torqued to 2,000 ft-1b
+250/-0 fi-1b is sufficient to maintain compression on-the seals during normal operation of the HI-
STAR HB system and to minimize the potential for gross unloading of all bolts during a hypothetical
accident. Also, the lengths of thread engagement and thread diameters at hole locations #20, #30, #37,
#51 and #52 are sufficient to meet ASME Section 111, Subsection NB stress limits under the maximum
proposed torque load of 750 ft-Ib. Hence, with a bolt torque of 750 fi-lb applied, the thread
engagement and thread diameter at hole locations #20, #30, #37, #51, and #52 have been confirmed to
meet ASME Code stress limits. Therefore, the safety margin on the threaded connection and the
required preload for the seals remain adequate.

[7,8,9] Minor; HI-STAR HB Serial #1020-09 and #1020-011: The total amount of stainless steel
weld metal to be applied is approximately 3/8 inch in depth over a hole diameter of 2 inch, which
is more than sufficient to provide the necessary structural rigidity. While the extension of the
stainless steel overlay material replaces the forging material, SA350-LF3, the total depth of
material is more than sufficient to compress the mechanical seal.

DRAWING 4103 HI-STAR HB FUEL BASKET
Revision 5 - Approved for Transport in CoC 9261 Revision 7

Revision 6 changes (ECO 1125-28):

[1] Sheet 2, Plan View: Add "See Note 3" to the 5/16" thk basket support callout.

[2] Sheet 2, Notes: Add note 3 to read, "MPC HB Serial #1021-127 includes a one-time deviation
to the basket supports adjacent to cells 77 and 80. An additional stainless steel shim is added to the
supports, which will have a negligible impact on the design basis analyses (SMDR-1125-1694)."
[3] Sheet 2, Plan View: Add "See Note 4" to the top and bottom sheathing to cell wall weld callout.
[4] Sheet 2, Notes: Add note 4 to read, "MPC HB Serial #1021-124, -125, -126, -127, and -128 do
not include full length top and bottom sheathing to cell wall welds. The as-built weld length is
sufficient to withstand all design basis loads. See SMDR-1125-1743,

Justification:

[1,2,3] Minor; MPC HB Serial #1021-127: The additional shims will be under compression only,
since they will be sandwiched between the basket supports and the basket itself. The 1/8” stitch fillet
weld is sufficient to keep the shim attached to the basket support during all postulated events. The
purpose of adding the shims is to maintain the maximum distance between the basket support and the
basket. Therefore, this repair is meant to make the MPC adhere to the inputs used in the structural
analyses and thus does not deviate from them. _

[4] Minor; MPC HB Serial #1021-124, -125, 126, -127, and -128: The sheathing welds function to
keep the neutron absorber in the proper position on the cell panel during all normal, off-normal, and
accident events. The bounding HI-STAR storage event is to apply a 60g deceleration load vertically
and horizontally to the sheathing and to the confined neutron absorber. Therefore, the deviation to
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the minimum top and bottom sheathing weld length must be adequate to support the 60g
deceleration load. Calculations have been performed (HI-2033035, Supplement 4) to determine the
minimum length of the top and bottom weld required to withstand a 60g deceleration. This length is
2.093". The actual minimum amount of weld on the subject MPCs meets or exceeds this amount.
Therefore, the structural analysis is not impacted and the neutron absorber remains in the proper
location under all loading conditions.

DRAWING 4113 DAMAGED FUEL CONTAINER HB

Revision 1 - Approved for Transport in CoC 9261 Revision 7

Revision 2 changes:
Corrected the DFC bolt material and length.

Justification:

Editorial; The bolt material was inadvertently specified as a Class 2 material. It should have been
the default Class 1. Also, the bolt length was given as 2”. The correct length is 1.75”, to ensure that
the bolt will not impact the MPC lid before the rim of the DFC lid during a top-end drop.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)
10CFR 71

CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

9261 TBD# 71-9261 USA/9261/B(U)F-96

2. PREAMBLE

a. This certificate is issued to certify that the package (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 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 any 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 International Report No. HI-951251. Safety

Holtec Center Analysis Report for the Holtec International
555 L incoln Drive West o ié Storage Transport, And Repository Cask System
Marlton. NJ 08053 H (H TAR 100 Cask System) Revision 412TBD,

=

2L 3f g
dated TBD= 1%
%

4. CONDITIONS

This certificate is condltlonal?upén fulfilling the requirements of 10 CFR Part 71, as apphcable and the conditions

specified below. e:’%% S
5.
(a) Packaging U;é« i |
(1)
)

,SR.B uclear fu%; and an overpack that
prowdes the ‘containment boundarys’u liumeretention, boundary gamma and
neutron radlaﬁwﬁon shielding, and heat rejectlon capablhty The outer diameter of
the overpack of the HI-STAR 100 is approx[mately ‘96 inches without impact
limiters and approxmately 128 inches W|th mpact limiters. Maximum gross weight
for transportation (|nclud|ng&9%verpack‘“%MPC;- uel, and impact limiters) is 282,000
pounds. Specific tolerances germane to the safety analyses are called out in the
drawings listed below. The HI-STAR 100 System includes the HI-STAR 100

Version HB (also referred to as the HI-STAR HB).
Multi-Purpose Canister

There are seven Multi-Purpose Canister (MPC) models designated as the MPC-
24, MPC-24E, MPC-24EF, MPC-32, MPC-68, MPC-68F,-and the MPC-HB. All
MPCs are designed to have identical exterior dimensions, except 1) MPC-24E/EFs
custom-designed for the Trojan plant, which are approximately nine inches shorter
than the generic Holtec MPC design; and 2) MPC-HBs custom-designed for the
Humboldt Bay plant, which are approximately 6.3 feet '
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FOR RADIOACTIVE MATERIAL PACKAGES

1. a. CERTIFICATE NUMBER b, REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

9261 TBD+¥ 71-9261 USA/9261/B(U)F-96 |

5.(a)(2) Description (continued)

shorter than the generic Holtec MPC designs. The two digits after the MPC
designate the number of reactor fuel assemblies for which the respective MPCs
are designed. The MPC-24 series is designed to contain up to 24 Pressurized
Water Reactor (PWR) fuel assemblies; the MPC-32 is designed to contain up to 32
intact PWR assemblies; and the MPC-68 and MPC-68F are designed to contain
up to 68 Boiling Water Reactor (BWR) fuel assemblies. The MPC-HB is designed
to contain up to 80 Humboldt Bay BWR fuel assemblies.

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 dlameter and cylindrical height of each generic
MPC is fixed. The outer; dlameter of the' T TrOJan MPCs is the same as the generic
MPC, but the helght |swapproxmately nine lnches _shorter than the generic MPC
design. A steel spacer is used with the Trojan plant MPCs to ensure the MPC-
overpack |mﬁace is bounded by the generic design:” The outer diameter of the
HumboldtaBay MPCs is the same as the generic MPC, but.the height is
approxmatelyg,{ge fggt shorter than the generic MRC: deS|gn The Humboldt Bay
MPCSx%I’e transpg&rteda«m a shorter version of the:HI:STAR:overpack, deS|gnated

and gxi)lhed lid: (c los
cyIin‘driCaI cawty

é . e
or:*hou

fthe overpackﬁforms an internal
f.n0 «%s it
‘with

AL,
_ace o_f’the overpack inner

Ny
overpack}closuf -ple
function® wThe corft

and seal an am port plug and- seal

vy

Impact lelters);,§§§ T

The HI-STAR 100 overpack is fitted wnth%twonmpact 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 the following
drawings or figures in 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 12-as-supplementedTBD: |
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5.(a)(3) Drawings (continued)

(a) HI-STAR 100 Overpack Drawing 3913, Sheets 1-9, Rev. 9

(b) MPC Enclosure Vessel Drawing 3923, Sheets 1-5, Rev. 2516

(c) MPC-24E/EF Fuel Basket Drawing 3925, Sheets 1-4, Rev. 95

(d) MPC-24 Fuel Basket Assembly Drawing 3926, Sheets 1-4, Rev. 115

(e) MPC-68/68F/68FF Fuel Basket Drawing 3928, Sheets 1-4, Rev. 145

(fH HI-STAR 100 Impaci Limiter Drawing C1765, Sheet 1, Rev. 54,

‘ Sheet 2, Rev. 43; Sheet 3, Rev. 54,

Sheet 4, Rev. 54; Sheet 5, Rev. 2;
Sheet 6, Rev. 43; and Sheet 7, Rev.

< L %;:
(@) HI- STAR 100}Assembly for Transport DraW|
(h) TrOJan‘MPC -24E/EF Spacer Ring

(i Damgg?d F uel Container

gy

s av?py‘g%gz? ‘heets1 -4, Rev. 168
,-._ﬁDra%vmg 4082

(n) MPC HB Et;h;%

(0) MPC- H%Fuel Basket :
(P) Damaged@Fuel Container HB=*"
- 5.(b) Contents ._;g,ﬁw

(4)) Type, Form, and Quantlty ongatenal“"%ﬁ

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

Type, Form, and Quantity of Material (continued)

(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, empty fuel rod locations that are
not filled with dummy fuel rods, missing structural components such as
grid spacers, whose structural integrity has been impaired such that
geometric rearrangement of fuel or gross failure of the cladding is
expected based on engineering evaluations, or that cannot be handled
by normal means. Fuel assemblies that cannot be handled by normal
means due to fuel claddlng damage are considered FUEL DEBRIS.

Damaged FuelaContamers*(ordCanlsters) (DFCs) are specially
designed. fuel containers for damaged fuel assemblies or fuel debris that
permlt gaseous and liquid media to escapewwhlle minimizing dispersal of
gross particulates. &

{The DFC designs authorized for use in the HI“STAR 100 are shown in

: ;{&Flguresm .2.10, 1.2.11, and 1.1.1 of the HI STAR 100 System SAR, Rev.

Iaddlng dam‘”é“%e including
ese parts. ‘FUeI debris also

‘w:} E!’ncore ridS

‘%}i’} ctive fuel‘region (i (
nlntact Fuel Assembll' el~assembhes«s§\?§ﬁhout known or
susp cted cladding defects greater than@pl w@ole leaks or hairline cracks
and which can be handled by normal means Fuel assemblies without
fuel rods infuel rod Iocatlons shallmot be classified as intact fuel
assemblies unless dummy fuel ro S are used to displace an amount of
water greater than or equal fo that displaced by the original fuel rod(s).
Trojan fuel assemblies not loaded into DFCs or FFCs are classified as
intact assemblies.

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

Non-Fuel Hardware is defined as Burnable Poison Rod Assemblies
(BPRA), Thimble Plug Devices (TPDs), and Rod Cluster Control
Assemblies (RCCAs).

Planar-Average Initial Enrichment is the average of the distributed fuel
rod initial enrichments within a given axial plane of the assembly lattice.
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5.(b)(1)(b) Definitions (continued)

Trojan Damaged Fuel Containers (or Canisters) are Holtec damaged
fuel containers custom-designed for Trojan plant damaged fuel and fuel
debris as depicted in Drawing 4119, Rev. 1.

Trojan Failed Fuel Cans are non-Holtec designed Trojan plant-specific
damaged fuel containers that may be loaded with Trojan plant
damaged fuel assemblies, Trojan fuel assembly metal fragments (e.g.,
portions of fuel rods and grid assemblies, bottom nozzles, etc.), a
Trojan fuel rod storage container, a Trojan Fuel Debris Process Can
Capsule, or a Trojan Fuel Debris Process Can. The Trojan Failed Fuel
Canis deplcted mDragEM gs PFFC 001,

% e ' ';
Trolan{FueI Debris Process Cans are ;Trojan plant-specific canisters
contalmng fuel debris (metal fragments) and)were used to process
_V;forganlc media removed from the Trojan plant spent fuel pool durlng

stem SAR: Rev. %’ :

ébnsgProcess,,Can
f

w“‘n&“ﬁ-‘

u ] ‘Proce stan Capsule is depicted in
| |ST R‘ﬂoos:_ - SAR%&Rev 12.as

5 Undamaged Fugiﬁms embl eg -are fuel assembhes where all the

exterior rods in the assembly are wsuallyélnspected and shown to be
intact, _iThe interior rods of the assembly?are in place; however, the
cladding ofxthese rods is of-unknown condition. This definition only
applies to Humboldt Bay fuelrassembly array/class 6x6D and 7x7C.

ZR means any z:rconlum based fuel cladding materials authorized for
use in a commercial nuclear power plant reactor.

(©) For MPCs partially loaded with stainless steel clad fuel assemblies, all
remaining fuel assemblies in the MPC shall meet the more restrictive of the
decay heat limits for the stainless steel clad fuel- assemblies or the
applicable ZR clad fuel assemblies.

(d) For MPCs partially loaded with damaged fuel assembilies or fuel debris, all
remaining ZR clad intact fuel assemblies in the MPC shall meet the more
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5.(b)(1)b} Type, Form, and Quantity of Material (continued)—Definitions{continued) |

restrictive of the decay heat 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 assembilies, all remaining ZR clad intact fuel assemblies in the MPC
shall meet the more restrictive of the decay heat limits for the 6x6A, 6x6B,
6x6C, and 8x8A fuel assemblies or the applicable Zircaloy clad fuel

assemblies.
()] PWR non-fuel hardware and neutron sources are not authorized for
transportatlongexceptas specxf cally prowded for in Appendix A to this CoC.
% -y

(@) BWR stalnless steel channels and control bIa s are not authorized for
transportatlon :

5.(c)

6. in addition to the requ1ré’ﬁ1ents of Subpart G of 10 CFR Part 71:
. w"‘k?,, e
(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
provisions provided in Chapter 7 of the HI-STAR SAR.

(b) All acceptance tests and maintenance shall be performed in accordance with
detailed written procedures. Procedures for acceptance testing and maintenance
shall be developed and shall include the provisions provided in Chapter 8 of the
HI-STAR SAR.

7. The maximum gross weight of the package as presented for shipment shall not exceed
282,000 pounds, except for the HI-STAR HB, where the gross weight shall not exceed
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187,200 pounds.

8. The package shall be located on the transport vehicle such that the bottom surface of the
bottom impact limiter is at least 9 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 71.17.

11. Transport by air of fissile materlal |s not authonzed

12.

ntil's

N7 w*?“

‘arch 31 2014
i

13. Expiration Date: N

g

HoltecInternatiorialsaReport No:HI:95" S Yé't”i’-’ ",% / R eport for the.HoItec International
stemi(HI-STAR: 100 Cask S%%m) Revision 412TBD,
cFe g

ey EMMTBD Chief
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety
and Safeguards

Date: TBD

|
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Appendix A - Certificate of Compliance 9261, Revision 7TBD

I

INDEX TO APPENDIX A

Page: Table:

Description:

Page A-1to A-23 Table A1

Fuel Assembly Limits

Page A-1

M(PC-24: Uranium oxide, PWR intact fuel assemblies

- listed in Table A.2.

A2

MPC-68: Uranium oxide, BWR intact fuel assemblies
listed in Table A.3 with or without Zircaloy channels.

A-3

MPC-68: 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.

MPC-68: 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.

MPC-68: Mixed oxide (MOX), BWR damaged fuel .
assemblies, with or without Zircaloy channels, placed in
damaged fuel containers. MOX BWR damaged fuel
assemblies shall meet the criteria specified in Table A.3
for fuel assembly array/class 6x6B. '

MPC-68: Thoria rods (ThO,and UO,) placed in Dresden
Unit 1 Thoria Rod Canisters

A-7

MPC-68F: Uranium oxide, BWR intact fuel assemblies,
with or without Zircaloy 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. : '

MPC-68F: 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.

MPC-68F: 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.
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Page: Table: - Description:
A-10 Table A. 1 MPC-68F: Mixed oxide (MOX), BWR intact fuel
(Cont'd) 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.

A-11 MPC-68F: Mixed oxide (MOX), BWR damaged fuel
assemblies, with or without Zircaloy channels, placed in
damaged fuel containers. MOX BWR damaged fuel
assemblies shall meet the criteria specified in Table A.3
for fuel assembly array/class 6x6B.

A-12 MPC-68F: 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.

- A-13 MPC-68F: Thoria rods (ThO,and UO,) placed in Dresden
‘ Unit 1 Thoria Rod Canisters.

A-15 MPC-24E: Uranium oxide, PWR intact fuel assemblies
listed in Table A.2.

A-16 MPC-24E: Trojan plant damaged fuel assemblies.

A-17 MPC-24EF: Uranium oxide, PWR intact fuel assemblies
listed in Table A.2.

A-18 MPC-24EF: Trojan plant damaged fuel assemblies.

A-19 MPC-24EF: Trojan plant Fuel Debris Process Can
Capsules and/or Trojan plant fuel assemblies classified as
fuel debris.

A-20 to A-21 MPC-32: Uranium oxide, PWR intact fuel assemblies in

array classes 15X15D, E, F, and H and 17X17A, B, and C
as listed in Table A.2.

A-22 to A-23 MPC-HB: Uranium oxide, intact and/or undamaged fuel
assemblies and damaged fuel assemblies, with or without
- channels, meeting the criteria specified in Table A.3 for
fuel assembly array/class 6x6D or 7x7C.

A-24 to A-27 Table A.2 PWR Fuel Assembly Characteristics

A-28 to A-33 Table A.3 BWR Fuel Assembly Characteristics
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Fuel Assembly Cooling, Average Burnup, and Initial
Enrichment MPC-24/24E/24EF PWR Fuel with Zircaloy
Clad and with Non-Zircaloy In-Core Grid Spacers.

A-34

Table A.5

Fuel Assembly Cooling, Average Burnup, and Initial
Enrichment MPC-24/24E/24EF PWR Fuel with Zircaloy
clad and with Zircaloy In-Core Grid Spacers.

A-35

Table A.6

Fuel Assembly Cooling, Average Burnup, and Initial
Enrichment MPC-24/24E/24EF PWR Fuel with Stainless
Steel Clad.

A-35

Table A.7

Fuel Assembly Cooling, Average Burnup, and Initial
Enrichment-MPC-68.

A-36

Table A.8

Trojan Plant Fuel Assembly Cooling, Average Burnup, and
Initial Enrichment Limits.

A-36

Table A.9

Trojan Plant Non-Fuel Hardware and Neutron Source
Cooling and Burnup Limits.

A-37

Table A.10

Fuel Assembly Cooling, Average Burnup, and Minimum

Enrichment MPC-32 PWR Fuel with Zircaloy Clad and
with Non-Zircaloy In-Core Grid Spacers.

A-37

Table A.11

Fuel Assembly Cooling, Average Burnup, and Minimum
Enrichment MPC-32 PWR Fuel with Zircaloy Clad and
with Zircaloy In-Core Grid Spacers.

A-38

Table A.12

Fuel Assembly Maximum Enrichment and Minimum
Burnup Requirement for Transportation in MPC-32.

A-39

Table A.13

Loading Configurations for the MPC-32.

A-40
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Table A.1 (Page 1 of 23)
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 initial enrichment:

c. Post-irradiation cooling time,

average burnup, and minimum
initial enrichment per assembly

i. ZR clad:
ii. SS clad:
d. Decay heat per assembly:
i. ZR Clad:
ii. SS Clad:

e. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight:

ZR or stainless steel (SS) as specified in
Table A.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 burnup, and minimum initial
enrichment as specified in Table A.4 or A.5,
as applicable.

An assembly post-irradiation cooling time,
average burnup, and minimum initial

enrichment as specified in Table A.6, as
applicable.

<833 Watts

<488 Watts

< 176.8 inches (nominal design)
< 8.54 inches (nominal design)

<1,680 Ibs

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

o

Fuel assemblies shall not contain non-fuel hardware or neutron sources.

D. Damaged fuel assemblies and fuel debris are not authorized for transport in the MPC-

24.

E. Trojan plant fuel is not permitted to be transported in the MPC-24.

A-10f 40
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Table A.1 (Page 2 of 23)
Fuel Assembly Limits.

Il. MPC MODEL: MPC-68

A. Allowable Contents

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, except assembly classes
6x6D and 7x7C, with or without Zircaloy channels, and meeting the following

specifications:
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:

i. ZRclad:

jii. SSclad:

e.Decay heat per assembly:

i. ZR Clad:

a. SS Clad:
f. Fuel assembly length:
g. Fuel assembly width:

h. Fuel assembly weight:

ZR or stainless steel (SS) 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.

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

An assembly post-irradiation cooling time,
average burnup, and minimum initial
enrichment as specified in Table A.7, except
for (1) array/class 6x6A, 6x6C, 7x7A, and
8x8A fuel assemblies, which shall have a
cooling time > 18 years, an average burnup <
30,000 MWD/MTU, and a minimum initial
enrichment > 1.45 wt% 2*°U, and (2)
array/class 8x8F fuel assemblies, which shall
have a cooling time > 10 years, an average
burnup < 27,500 MWD/MTU, and a minimum
initial enrichment > 2.4 wt% 2°U.

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.

<272 Watts, except for array/class 8X8F fuel
assemblies, which shall have a decay heat
<183.5 Watts.

<83 Watts
< 176.2 inches (nominal design)
< 5.85 inches (nominal design)

<700 Ibs, including channels

A-20f40
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Table A.1 (Page 3 of 23)
Fuel Assembly Limits

. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (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:

Y]

. 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:

e. Fuel assembly length:

—

. Fuel assembly width:

g. Fuel assembly weight:

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 average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.45 wt% 2°U.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

< 550 Ibs, including channels and damaged
fuel containers

A-3 0f 40
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Table A.1 (Page 4 of 23)
Fuel Assembly Limits

iI. MPC MOD

EL: MPC-68 (continued)

A. Allowable Contents (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

b

e

f.

g

. Cladding type:

. Maximum planar-average
initial enrichment:

. Initial maximum rod
enrichment:

. Post-irradiation cooling time,
average burnup, and
minimum initial enrichment
per assembly: -

. Fuel assembly length:

Fuel assembly width:

. Fuel assembly weight:

ZR

As specified in Table A.3 for fuel assembly
array/class 6x6B.

As specified in Table A.3 for fuel assembly
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.
< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

<400 Ibs, including channels
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Table A.1 (Page 5 of 23)
Fuel Assembly Limits

. MPC MODELﬁ MPC-68 (continued)
A. Allowable Contents (continued) ‘

4. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy
channels, placed in damaged fuel containers. MOX BWR damaged 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: ZR

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

c. Initial maximum rod | As specified in Table A.3 for array/class
enrichment: 6x6B.

d. Post-irradiation cooling time, An assembly post-irradiation cooling time >
average burnup, and 18 years, an average burnup < 30,000
minimum initial enrichment MWD/MTIHM, and a minimum initial
per assembly: enrichment > 1.8 wt% 2*°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: < 550 Ibs, including channels and damaged

fuel containers.
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Table A.1 (Page 6 of 23)
Fuel Assembly Limits

ll. MPC MODEL: MPC-68 (continued)
A. Allowable Contents (continued)
5. Thoria rods (ThO,and UQO,) placed in Dresden Unit 1 Thoria Rod Canisters (as

- shown in Figure 1.2.11A of the HI-STAR 100 System SAR, Revision 42TBD) and
meeting the following specifications:

a. Cladding type: ‘ - ZR

b. Composition: ’ 98.2 wt.% ThO,, 1.8 wt. % UO, with an
enrichment of 93.5 wt. % 2°°U.

c. Number of rods per Thoria - <18
Rod Canister: 4 :

d. Decay heat per Thoria Rod <115 Watté

Canister: |
e. Post-irradiation fuel cooling A fuel post-irradiatibn coaling time > 18 years
time and average burnup per and an average burnup < 16,000
Thoria Rod Canister: MWD/MTIHM.
f. Initial heavy‘meta'l weight: < 27 kg/canister '
g. Fuel cladding O.D.: - >0.412 inches
h. Fuel cladding I.D.: < 0.362 inches
i. Fuel pellat 0.D.: <0.358 inches -
j. Active fuel length: <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.

D. Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C, or 8x8A)

with one Antimony-Beryllium neutron source are authorized for loading in the MPC-68.
The Antimony-Beryllium source material shall be in-a water rod location.
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Table A.1 (Page 7 of 23)
Fuel Assembly Limits

. MPC MODEL: MPC-68F

A. Allowable Contents

1. Uranium oxide, BWR intact fuel assemblies, with or without Zircaloy 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:

b. Maximum planar-average
initial enrichment:

¢. Initial maximum rod
enrichment:

d. Post-irradiation cooling time,
average burnup, and
“minimum initial enrichment
per assembly:
e. Fuel assembly length:
. f. Fuel assembly width:

g. Fuel assembly weight:

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 average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.45 wt% 2°U.

<176.2 inches (nominal design)

< 5.85 inches (nominal design)

<400 lbs, including channels
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Table A.1 (Page 8 of 23)
Fuel Assembly Limits

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

A. Allowable Contents (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,
B6x6C, 7x7A, or 8x8A, 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 burnup, and minimum
initial enrichment per
assembly:

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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 average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.45 wt% 2°U.

< 135.0 inches (nominal design)

<4.70 inches (nominal design)

< 550 Ibs, including channels and damaged
fuel containers
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Table A.1 (Page 9 of 23)
Fuel Assembly Limits

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

A. Allowable Contents (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
B6Xx6A, 6x6C, 7x7A, or 8x8A, and meet the following specifications:

Y]

o

(2]

o

bl

. Cladding type:

. Maximum planar-average
initial enrichment:

. Initial maximum rod
enrichment:

. Post-irradiation cooling time,
average burnup, and

minimum initial enrichment
per assembly:

. Fuel assembly length:
Fuel assembly width:

. Fuel assembly weight:

ZR

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

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

An assembly post-irradiation cooling time >
18 years, an average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.45 wt% 2°U for the original fuel
assembly.

< 135.0 inches (nominal design)
< 4.70 inches (nominal design)

<550 Ibs, including channels and damaged
fuel containers
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Table A.1 (Page 10 of 23)

Fuel Assembly Limits

lil. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (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:

a. Cladding type: ZR

b. Maximum planar-average As specified in Table A.3 for fuel assembly

initial enrichment: array/class 6x6B.

¢. Initial maximum rod As specified in Table A.3 for fuel assembly

enrichment: array/class 6x6B.

d. Post-irradiation cooling time, An assembly post-irradiation cooling time >
average burnup, and minimum 18 years, an average burnup < 30,000
initial enrichment per MWD/MTIHM, and a minimum initial
assembly: enrichment > 1.8 wt% 2*°U for the UO; rods.

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

f. Fuel assembly width: < 4.70 inches (nominal design)

9. Fuel assembly weight: < 400 Ibs, including channels

A-10 0f 40
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Table A.1 (Page 11 of 23)
Fuel Assembly Limits

IIl. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (continued)

5. 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. Cladding type: ZR

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

¢. Initial maximum rod As specified in Table A.3 for array/class
enrichment: 6x6B.

d. Post-irradiation cooling time, An assembly post-irradiation cooling time >
average burnup, and 18 years, an average burnup < 30,000
minimum initial enrichment MWD/MTIHM, and a minimum initial
per assembly: enrichment > 1.8 wt% 2°°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: < 550 Ibs, including channels and damaged

fuel containers
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Table A.1 (Page 12 of 23)
Fuel Assembly Limits

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

A. Allowable Contents (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 arraylclass 6x6B and

meet the following specifi catlons

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:

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

ZR

As specified in Table A.3 for original fuel
assembly array/class 6x6B.

As specified in Table A. 3 for original fuel
assembly 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)

< 550 Ibs, including channels and damaged
fuel containers

A-12 of 40



Appendix A - Certificate of Compliance 9261, Revision ZTBD

Table A.1 (Page 13 of 23)
Fuel Assembly Limits

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

A. Allowable Contents (continued)

7. Thoria rods (ThO, and UQ;) placed in Dresden Unit 1 Thoria Rod Canisters (as
shown in Figure 1.2.11A of the HI-STAR 100 System SAR, Revision 42TBD) 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-irradiation fuel cooling
" time and average burnup per
Thoria Rod Canister:
f. Initial heavy metal weight:
g. Fuel cladding O.D.:
h. Fuel cladding I.D.:
i. Fuel pellet O.D.:
j- Active fuel length:

k. Canister weight:

ZR

98.2 wt.% ThO,, 1.8 wt. % UO, with an
enrichment of 93.5 wt. % 25U,

<18

<115 Watts

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

< 27 kg/canister

> 0.412 inches

<0.362 inches
<0.358 inches
<111 inches

< 550 Ibs, including fuel
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Table A.1 (Page 14 of 23)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)
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
6Xx6A, 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.

ohwN=

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

D. Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C or 8x8A)

with one Antimony-Beryllium neutron source are authorized for loading in the MPC-68F.
The Antimony-Beryllium neutron source material shall be in a water rod location.
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:-Table A.1 (Page 15 of 23)
Fuel Assembly Limits

IV. MPC MODEL: MPC-24E

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 initial enrichment:

¢. Post-irradiation cooling time,
average burnup, and minimum
initial enrichment per assembly

i. ZR clad:

ii. SS clad:

iii. Trojan plant fuel

iv Trojan plant non-fuel hardware
and neutron sources

d. Decay heat per assembly

i. ZR Clad:

ii. SS Clad:

e. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight:

ZR or stainless steel (SS) as specified in
Table A.2 for the applicable fuel assembly
array/class

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

Except for Trojan plant fuel, an assembly
post-irradiation cooling time, average burnup,
and minimum initial enrichment as specified
in Table A.4 or A.5, as applicable.

An assembly post-irradiation cooling time,
average burnup, and minimum initial
enrichment as specified in Table A.6, as
applicable.

An assembly post-irradiation cooling time,
average burnup, and minimum initial
enrichment as specified in Table A.8.

Post-irradiation cooling time, and average
burnup as specified in Tabie A.9

Except for Trojan plant fuel, decay heat < 833
Watts. Trojan plant fuel decay heat: < 725
Watts

< 488 Watts
< 176.8 inches (nominal design)
< 8.54 inches (nominal design)

< 1,680 Ibs, including non-fuel hardware and
neutron sources
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Table A.1 (Page 16 of 23)
Fuel Assembly Limits

V. MPC MODEL: MPC-24E

T

A. Allowable Contents (continued)

2. Trojan plant damaged fuel assemblies meeting the applicable criteria listed in Table
A.2 and meeting the following specifications:

a. Cladding type: ZR

b. Maximum initial enrichment: - 3.7% U
¢. Fuel assembly post-irradiation An assembly post-irradiation cooling time,
cooling time, average burnup, average burnup, and initial enrichment as

decay heat, and minimum initial specified in Table A.8
enrichment per assembly
Decay Heat: <725 Watts

d. Fuel assembly length: - < 169.3 inches (nominal design)

e. Fuel assembly width: < 8.43 inches (nominal design)
f. Fuel assembly weight; - < 1,680 Ibs, including DFC or Failed Fuel
- Can

Quantity per MPC: Up to 24 PWR intact fuel assemblies. For Trojan plant fuel only, up
to four (4) damaged fuel assemblies may be stored in fuel storage locations 3, 6, 19,
and/or 22." The remaining MPC-24E fuel storage locations may be filled with Trojan
plant intact fuel assemblies. '

Trojan plant fuel must be transported in the custom-designed Trojan MPCs with the
MPC spacer installed. Fuel from other plants is not permitted to be transported in the
Trojan MPCs. '

Except for Trojan plant fuel, the fuel assemblies shall not contain non-fuel hardware or
neutron sources. Trojan intact fuel assemblies containing non-fuel hardware may be
transported in any fuel storage location.

Trojan plant damaged fuel assemblies must be transported in a Trojan Failed Fuel Can
or a Holtec damaged fuel container designed for Trojan Plant fuel.

One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sources in a Trojan plant
intact fuel assembly (one source per fuel assembly) may be transported in any one
MPC. Each fuel assembly neutron source may be transported in any fuel storage
location.

Fuel debris is not authorized for transport in the MPC-24E.

Trojan plant non-fuel hardware and neutron sources may not be transported in the same
fuel storage location as a damaged fuel assembly.

A-16 of 40



Appendix A - Certificate of Compliance 9261, Revision Z7TBD

‘Table A.1 (Page 17 of 23)
Fuel Assembly Limits

V. MPC MODEL: MPC-24EF

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 initial enrichment:

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

i. ZR clad:

ii. SS clad:

ii. Trojan plant fuel:

iv Trojan plant non-fuel hardware
and neutron sources:

d. Decay heat per assembly:

a. ZR Clad:

b. SS Clad:

e. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight:

ZR or stainless steel (SS) as specified in
Table A.2 for the applicable fuel assembly
array/class.

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

Except for Trojan plant fuel, an assembly
post-irradiation. cooling time, average burnup,
and minimum initial enrichment as specified
in Table A.4 or A.5, as applicable.

-An assembly post-irradiation cooling time,

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

An assembly post-irradiation cooling time,
average burnup, and minimum initial
enrichment as specified in Table A.8.

Post-irradiation cooling time, and average
burnup as specified in Table A.9.

Except for Trojan plant fuel, decay heat < 833
Watts. Trojan plant fuel decay heat: <725
Watts. '

< 488 Watts
< 176.8 inches (nominal design)
< 8.54 inches (nominal design)

< 1,680 Ibs, including non-fuel hardware and
neutron sources.
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Table A.1 (Page 18 of 23)
Fuel Assembly Limits

V. MPC MODEL: MPC-24EF
A. Allowable Contents (continued)

2. Trojan plant damaged fuel assemblies meeting the applicable criteria listed in Table
A.2 and meeting the following specifications: .

a. Cladding type: - ZR

b. Maximum initial enrichment: 3.7% *°U

c¢. Fuel assembly post-irradiation An assembly post-irradiation .cooling time,
cooling time, average burnup, average burnup, and initial enrichment as
decay heat, and minimum initial specified in Table A.8.

enrichment per assembly: :
"Decay Heat: = 725 Watts

d. Fuel assembly length: < 169.3 inches (nominal design)

e. Fuel assembly width: < 8.43 inches (nominal design)

f. Fuel assembly weight: < 1,680 Ibs, including DFC or Failed Fuel
Can.
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Table A.1 (Page 19 of 23)
Fuel Assembly Limits

V. MPC MODEL: MPC-24EF
A. Allowable Contents (continued)
3. Trojan Fuel Debris Process Can Capsules and/or Trojan plant fuel assemblies

classified as fuel debris, for which the original fuel assemblies meet the applicable
criteria listed in Table A.2 and meet the foliowing specifications:

a. Cladding type: ZR

b. Maximum initial enrichment: 3.7% U

c. Fuel debris post-irradiation Post-irradiation cooling time, average burnup,
cooling time, average burnup, and initial enrichment as specified in Table

decay heat, and minimum initial A.8.
enrichment per assembly:
Decay Heat: < 725 Watts

d. Fuel assembly length: < 169.3 inches (nominal design)

e. Fuel assembly width: < 8.43 inches (nominal design)
f. Fuel assembly weight: < 1,680 Ibs, including DFC or Failed Fuel
Can.

B. Quantity per MPC: Up to 24 PWR intact fuel assemblies. For Trojan plant fuel only, up
to four (4) damaged fuel assemblies, fuel assemblies classified as fuel debris, and/or
Trojan Fuel Debris Process Can Capsules may be stored in fuel storage locations 3, 6,
19, and/or 22. The remaining MPC-24EF fuel storage locations may be filled with Trojan
plant intact fuel assemblies.

C. Trojan plant fuel must be transported in the custom-designed Trojan MPCs with the
MPC spacer installed. Fuel from other plants is not permitted to be transported in the
Trojan MPCs.

D. Except for Trojan plant fuel, the fuel assemblies shall not contain non-fuel hardware or
neutron sources. Trojan intact fuel assemblies containing non-fuel hardware may be
transported in any fuel storage location.

E. Trojan plant damaged fuel assemblies, fuel assemblies classified as fuel debris, and
Fuel Debris Process Can Capsules must be transported in a Trojan Failed Fuel Can or a
Holtec damaged fuel container designed for Trojan Plant fuel.

F. One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sources in a Trojan plant
intact fuel assembly (one source per fuel assembly) may be transported in any one
MPC. Each fuel assembly neutron source may be transported in any fuel storage
location.

G. Trojan plant non-fuel hardware and neutron sources may not be transported in the same
fuel storage location as a damaged fuel assembly.
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Table A.1 (Page 20 of 23)
Fuel Assembly Limits

VI. MPC MODEL: MPC-32

A. Allowable Contents

1. Uranium oxide, PWR intact fuel assemblies in array/classes 15x15D, E, F, and H
and 17x17A, B, and C listed in Table A.2 and meeting the following specifications:

a. Cladding type: ZR
b. Maximum initial enrichment: As specified in Table A.2 for the applicable fuel
' assembly array/class.
- sy m
c. Post-irradiation coollng;tlme*:mf iy ‘*”?‘”;”Anwasayembly post-irradiation cooling time,
maximum average ‘bul ,,jUp, ‘and averagerbur;r)up, and minimum initial enrichment
minimum lnltr l.enrichment per as speC|f'ed*“|n Table A.10 or A.11, as applicable.

assembly: %

L

F e 08
i X .
d. Minimum; average burnup per Calculat}eﬂq »value a a function of initial

assembly‘*u '

bly wrd
i

h. Fuel assembly«w’%lght

Fuel assem

<1 680 IbsE
%gg&

i. Operating parameters durlng irradiation of, _the(assembly (Assembly operating parameters
shall be determined per Subsectloms@ 2.347.1 of the SAR, which is hereby included by

reference)

Core ave. soluble boron < 1,000 ppmb

concentration:

Assembly ave. moderator < 601 K for array/classes 15x15D, E, F, and H

temperature: < 610 K for array/classes 17x17A, B, and C

Assembly ave. specific power: - < 47.36 kW/kg-U for array/classes 15x15D, E, F,
and H
< 61.61 kW/kg-U for array/classes 17x17A, B,
and C
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Table A.1 (Page 21 of 23)
Fuel Assembly Limits

Vi. MP C MODEL: MPC-32 (continued)

m o o

Quantity per MPC: Up to 32 PWR intact fuel assemblies.
Fuel assemblies shall not contain non-fuel hardware.

Damaged fuel assemblies and fue!{%ebrisfa[e not authorized for transport in MPC-32.

1
1

-

Trojan plant fuel is not,perrpﬁgle’dl tb be t‘r‘ahsponédﬂn’j”ftﬁé MPC-32.
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1)

Table A.1 (Page 22 of 23)
Fuel Assembly Limits

VII.MPC MODEL: MPC-HB

A. Allowable Contents

1.

Uranium oxide, INTACT and/or UNDAMAGED FUEL ASSEMBLIES, DAMAGED
FUEL ASSEMBLIES, and FUEL DEBRIS, with or without channels, meeting the
criteria specified in Table A.3 for fuel assembly array/class 6x6D or 7x7C and the
following specifications:
a. Cladding type:
b. Maximum pIan%ﬁgﬁ%\%rage enrichment:.  As spemf ed@m Table A.3 for the applicable
fuel assembly array/class
C.
d. t: Eradlatlon cooling time 2
2ars, an average burnup < 23 000
e.
f.

<400

g. Fuel assembly welght TR Ibsi:
e ,U d‘:%fe.\”\ﬁ
h. Decay heat per assembly e < '

h. Decay heat per MPC.:
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Table A.1 (Page 23 of 23)
Fuel Assembly Limits

VII.MPC MODEL: MPC-HB (continued)
B. Quantity per MPC-HB: Up to 80 fuel assemblies

C. Damaged fuel assemblies and fuel debris must be stored in a damaged fuel container.
Allowable Loading Configurations: Up to 28 damaged fuel assemblies/fuel debris, in
damaged fuel containers, may be placed into the peripheral fuel storage locations as
shown in SAR F|gure 6.1.3, or up to 40 damaged fuel assemblles/fuel debris, |n damaged

meeting the above apphc%ble Spe0|f catlons or W|th“|ntactfand/or undamaged fuel
assemblies pIaced %Qggamaged fuel containers.
NOTE 1. The total quantlty of damaged fuel or fuel debris permltted in a single damaged
fuel container is Ilmlted tot uivalent weight and special- uclear m%aterlal quantity of one

ing of zirconium
rod segmentsaup to a maximum of
ftalnless steel ,gl ad is allowed per

cask.
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[

Table A.2 (Page 1 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

Array/Class 14x14A 14x14B 14x14C 14x14D 14x14E

Clad Material

(Note 2) ZR ZR ZR SS Zr

Design Initial U :

(kg/assy.) (Note 3) =407 =407 425 <400 <206

Initial Enrichment )

(MPC-24, 24E, and =46@4) 45029 2404 <50

24EF) s S e =

(wt % 25U) <5.0 (24§/E53, <50 (24E/EF) < 5.0 (24E/EF)

No. of Fuel Rod .

Locations 173

Fuel Clad O.D. (in.) '>0.3415

Fuel Clad I.D. (in.) ;== < <0.3175
3

Fuel Pellet Dia. (in.) _@Ez;ﬁ < <0.3130
— T

Fuel Rod Pitch (in.) ‘)= Note 6

Active Fuel g,

Length (in.) =102

No. of Guide Tubes 0

Guide Tube

Thickness (in.) N/A
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Table A.2 (Page 2 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

(in.)

Array/Class 15x15A 15x15B 15x15C 15x15D 16x15E 15x15F

Clad Material ‘

(Note 2) ZR ZR ZR ZR ZR ZR

Design Initial U

(kglassy.) (Note 3) <464 < 464 .5 464 <475 <475 <475

Initial Enrichment | <4.1(24) | <44 <4.147); <41(24) | <4104

(MPC-24, 24E, and Y . ' -

24EF) <45 @ *’A,E%wg 45 <45 <45 <45

(wt % 2*°U) (24E/EF)y, [ (24E/EF) (24E/EF) (24E/EF) (24E/EF)
e R

Initial Enrichment 4

MPC-32

Ewt. o 23 U) (Note 5)

(Note 5)

No. of Fuel Rod 208

Locations

Fuel Clad O.D. (in.) >0.428

Fuel Clad I.D. (in.) <0.3820

Euel Pellet Dia. <0.3742

(in.)

Fuel Rod Pitch (in.) <0.568

Active Fuel Length <150

(in.)

No. of Guide

and/or Instrument 17

Tubes

Guide/Instrument

Tube Thickness >0.015 >0.015 >0.0165 >0.0150 >0.0140 >0.0140
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Table A.2 (Page 3 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

Thickness (in.)

Array/ Class 15x15G 15x15H 16x16A 17x17A 17x17B 17x17C
Clad Material
(Note 2) SS ZR ZR ZR ZR ZR
Design Initial U
(kglassy.) (Note 3) <420 <475 <467 < 467 <474
Initial Enrichment Y giﬂ-o (24) =404 <4.0(24)
(MPC-24, 24E, and & e <44
24EF) <5.0 244, (24E/EF) <44
[ off{=f =\
(wt % “°U) (24E/EF) (24E/E~"T?J§;:,: (Note 7) (24E/EF)
Initial Enrichment
MPC-32
Ewt. o 23 U) (Note 5)
(Note 5)
No. of Fuel Rod 264
Locations
Fuel Clad O.D. (in.) =i » >0.377
TR 7
Fuel Clad I.D. (in.) =0:3150 <0.3330
Fuel Pellet Dia. (in.) <0.3252
Fuel Rod Pitch (in.) <0.502
Active Fuel
Length (in.) =150
No. of Guide and/or 25
Instrument Tubes
Guide/lnstrument
Tube >0.0145 >0.0140 > 0.0400 >0.016 >0.014 >0.020
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Table A.2 (Page 4 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

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 of Zirconium or Zirconium alloys.

Design initial uranium weight |s>athg£nomlnal%g@fanlum welght specified for each assembly by
the fuel manufacturer or reactomuser For each PWR fuelfassembly, the total uranium
welght limit specified i in thls%table may be increased up to 2. O%p ent for comparison with
users’ fuel records tmaccount for manufacturer tolerances.

24E/EF design is authonzeda
enrichment of 3.7 wt@/ @Z?SU
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Table A.3 (Page 1 of 6)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

Thickness (in.)

7x7A 7x7B 8x8A
Array/Class 6x6A 6x6B 6x6C X
Clad Material ‘

ZR ZR ZR
(Note 2) ZR ZR ZR
Design Initial U <110 <100 <195 <120
(kg/assy.) (Note 3) =110 =110 = = = =
Maximum planar- EUZJ frc_:)rdtg%
average initial . SeoNste s ¢ <27
enrichment Y L
(Wt.% 23°0)) : ?%,@:foi cm(s)x
Initial Maximvum Rod
Enrichment =40
(wt.% 2°U)
No. of Fuel Rod 63 or64
Locations
Fuel Clad O.D. (in.) |- >0.4120
Fuel Clad I.D. (in.) <0.3620
Fuel Pellet Dia. (in.) <0.4910 <0.3580
Fuel Rod Pitch (in.) <0.738 <0.523
Active Fuel < 150 <120
Length (in.) - -
No. of Water Rods 0 0 1or0Q
(Note 11) 1or0 1o0r0 0
Water Rod
N/A N/A N/A >0

Thickness (in.) 20 20
Channel < 0.060 <0.060 <0.060 <0.060 <0.120 <0.100
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Table A.3 (Page 2 of 6)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

Thickness (in.)

Array/Class 8x8B 8x8C 8x8D 8x8E 8x8F 9x_9A
Clad Material

(Note 2) ZR ZR ZR ZR ZR ZR
Design Initial U

(kg/assy.) (Note 3) =177
Maximum planar-

average initial

enrichment 242
Wt.% 235U)

Initial Maximum Rod

Enrichment <50
(wt.% %)

No. of Fuel Rod 74/66
Locations (Note 5)
Fuel Clad 0.D. (in.) [i73s > 0.4400
Fuel Clad I.D. (in.) <0.3840
Fuel Pellet Dia. (in.) <0.3760
Fuel Rod Pitch (in.) <0.566
Design Active Fuel

Length (in.) <150 <150 <150 <150 < 15Q <150
No. of Water Rods 1-4 N/A

(Note 11) Tor0 2 (Note 7) S (Note 12) 2
Water Rod

Thickness (in.) >0.034 > 0.00 > 0.00 >0.034 >0.0315 > 0.00
Channel <0120 | <0120 | <0120 <0.100 <0.055 <0.120
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Table A.3 (Page 3 of 6)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 9x9E 9x9F
Array/Class 9x9B 9x3C 9x9D (Note 13) (Note 13) 9x9G
Clad Material
(Note 2) ZR ZR ZR ZR ZR ZR
Design Initial U < ‘

177 <177 <177 <177 <177 <177
(kg/assy.) (Note 3) - = f—%ff“}‘ el - - -

VO P T

Maximum planar- '
average initial <42
enrichment ’
wt.% 2°u)
Initial Maximum
Rod Enrichment <50
(wt.% 2%°U)
No. of Fuel Rods 72
Fuel Clad O.D. (in.) > 0.4240
Fuel Clad I.D. (in.) < 0.3640
Fuel Pellet Dia.
(in.) < 0.3565.
Fuel Rod Pitch (in.) <0.572
Design Active Fuel
Length (in.) <150 <150 <150 <150 <150 <150
No. of Water Rods 1 1 2 5 5 1
(Note 11) (Note 6) (Note 6)
Water Rod
Thickness (in.) >0.00 >0.020 >0.0300 >0.0120 >0.0120 >0.0320
Channel <0.120 <0.100 <0.100 <0.120 <0.120 <0.120

Thickness (in.)
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Table A.3 (Page 4 of 6)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

Array/Class | 10x10A 10x10B 10x10C 10x10D 10x10E

Clad Material (Note 2) ZR ZR ZR SS SS

Design Initial U

(kg/assy.) (Note 3) <186 <186 <186 <125 <125

Maximum planar-

average initial <40

enrichment (wt.% 2%U)

Initial Maximum Rod <50

Enrichment (wt.% 2°°U) .

[lo. of Fuel Rod 96
ocations

Fuel Clad O.D. (in.) . > 0.3957...... >0.3940

Fuel Clad 1.D. (in.) <0.3500

Fuel Pellet Dia. (in.) == <0.3430

Fuel Rod Pitch (in.) <0.557

Design Active Fuel

Length (in.) =83

No. of Water Rods (Note 3 4

11)

Water Rod Thickness > 0.022

(in.) -

Channel Thickness (in.) <0.080
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Table A.3 (Page 5 of 6)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly Array/Class 6x6D 7xX7C
Clad Material 2r Zr
(Note 2)

Design Initial U <78 <78
(kg/assy.)(Note 3)

Maximum planar-average <26 <26

initial enrichment (wt.% 2*°U)

Initial Maximum Rod
Enrichment (wt.% **°* U)

No. of Fuel Rod Locations

Fuel Clad O.D. (in.)

%&4.

Fuel Clad I.D. (in.) =

Fuel Pellet Dia. (in) s

Fuel Rod Pitch (in.) ™%

Active Fuel Length (in:)7

No. of Water Rods (Note 11)

Water Rod Thicknéss-(in.)

Channel Thickness:(in:)
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Table A.3 (Page 6 of 6)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Notes:

1.

10.

11.

12.

13.

14.

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 Zirconium or Zirconium alloys.

% oy
Design initial uranium weight is: the uranlum welght specnfed for each assembly by the fuel
manufacturer or reactor user‘"%For éach BWR fuel assembly, the total uranium weight limit
specified in this table may%be increased up to 1.5% for comparrso wrth users’ fuel records
to account for manufacturer s tolerances.

=y

<0.635 wt. % U and r;gg;578kwt % total fissile plutonium, 3 n:é:Pu) (wt. % of total
fuel weight, i.e., WO7 o), ) 4 ¥

( b S -
This assembly class contains ' fuelrods: 66%ult;le”n‘g%th rods and ﬁé pamal length rods.

'?3

RN E

t # A
%
One diamond-shaped water rodrreplacmg the four center fuel rods and four rectangular
water rods dividing the assembly mto’@ffour quadra@@t”s

These rods may be sealed at both ends and contain Zr material in lieu of water.

This assembly is known as “QUAD+” and has four rectangular water cross segments
dividing the assembly into four quadrants.

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 |.D., and pellet diameter.

Only two assemblies may contain one rod each with an initial maximum enrichment up to
5.5 wt%.
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Table A4

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND INITIAL ENRICHMENT-
MPC-24/24E/24/EF PWR FUEL WITH ZIRCALOY CLAD AND
WITH NON-ZIRCALOY IN-CORE GRID SPACERS

Post-irradiation

Assembly Burhup

Assembly Initial

MPC§24/24E/24E AR
S WITH ZIRCAIEOY”I ORI

Cooling Time Enrichment
(vears) (MWDI/MTU) (wt. % U-235)
=9 >23

WR™

@f—% o .
retimanbd | ety 5 “"’é‘.‘i:?c'i,'i'é‘,:i""

(years) sy x (wt. % U-235)

>6 . <24,500 >23

>7 < 29,500 >26

>9 < 34,500 >29

>11 < 39,500 >3.2

>14 < 44,500 >34
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Table A.6

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND INITIAL ENRICHMENT
MPC-24/24E/24EF PWR FUEL WITH STAINLESS STEEL CLAD

Post-irradiation

Assembly Initial

< 30,000

Cooling Time Ass(:nn‘ahtl)gﬁ;lg;up Enrichment
(years) (wt. % U-235)
> 19 >3.1

¢ “‘”‘W
; Table A 7

Post—ﬁadlatlon I, -Assembly; Initial
Coollng Time ™ L Enrlchment

(years)., T (wt‘“a%”‘*"” U-235)

) W’%  <10,000 )

>7 P ote =20 000" ‘ﬁ%ﬁ >1.35

>8 < 24.500 >2.1

>9 < 29,500 >2.4

> 11 <34,500 >26

> 14 < 39,500 >29

>19 < 44,500 >3.0
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Table A.8

TROJAN PLANT FUEL ASSEMBLY COOLING, AVERAGE BURNUP,
AND INITIAL ENRICHMENT LIMITS (Note 1)

Post-irradiation Cooling - Assembly Burnup Assembly Initial
Time (years) (MWD/MTU) Enrichment
(wt.% 2*°U)

216 <42,000 ‘ 23.09

T 19¢ e
22.6

;f & : {F:‘, -

<30,000 22.1

NOTES:

1. Each fuel assembly A
o

k.
TROJAN-PLANT| RCES
T «
Type of Hardqul;?&or et Post-ifradiation Cooling
Neutron Source . o= Time
k@ (Years)
BPRAs 3 >24
TPDs e As118674L 1 211
- M@ B P
RCCAs £125,515 29
Cf neutron source '<£15,998 224
Sb-Be neutron source with 4 .
source rods, 16 burnable
poison rods, and 4 thimble <45,361 219
plug rods
Sb-Be neutron source with 4 '
source rods, 20 thimble plug <88,547 29
rods
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Table A.10

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT MPC-32
PWR FUEL WITH ZIRCALOY CLAD AND WITH NON-ZIRCALOY IN-CORE GRID SPACERS

Post-irradiation Assembly burnup Assembly Initial
cooling time (MWD/MTU) Enrichment
(years) (wt. % U-235)
212 <24,500 22.3
214 . weS29:500= ., 22.6
¥ R b e ey ;; Y s
216 <34,500 E 7 | 22.9
219 <39,500 23.2
220 42,500 23.4
]
é‘wh?
:;»gg;

P

RICHMENT MPC-32
RID SPACERS

Post-lrradlatlon;:ix o Assembly Initial

cooling time * (MWD/MTU 'Enrichment
(years) ! (wt.% U-235)

28 | uh. 424,500 22.3

TopE e

>9 £29,500 22.6

212 <34,500 22.9

214 £39,500 3.2

219 <44,500 23.4
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Table:A.12

FUEL ASSEMBLY MAXIMUM ENRICHMENT AND MINIMUM BURNUP REQUIREMENTS
FOR TRANSPORTATION IN MPC-32

Configur | Maximum Minimum Burnup (B) as a Function of
Fuel Assembly ation Enrichment | Initial Enrichment (E) (Note 1) (GWD/MTU)
Array/Class | (Note 2) (wt.% U-
A 235)

15x15D, E, F, H .6733)*E3 -(18.72)*E%+(80.5967)*E-88.3

v1‘

-2 175)*E %(23. 355)*E2+(94 77)*E-99.95

=(1. 9517)*E3 (21 45)*E2+(89 1783)*E-94.6

17x17A,B,C

NOTES:

1. E = Initial enrichmeht@ 5.9.
2. See Table A.13.

- AL
3. Fuel Assemblies must be cooled § years or more »
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Table A.13

LO ADING CONFIGURATIONS FOR THE MPC-32

CONFIGURATION

ASSEMBLY SPECIFICATIONS

A

$ Assemblies that have not been located in any cycle under a
control rod bank that was permitted to be inserted during full
power operation (per plant operating procedures); or

$ Assemblies that have been located under a control rod bank

as pel ed’’ _wbe mserted during full power operation

(per; plant%‘operatmg procedures) but where it can be

demonstrated based on operatlng records, that the insertion

"-never exceeded 8 mches from the, top of the active length

were located; under a control
be rnser’tedrmore than 8
on. There'i is no limit on the

aining assemblre in thefbasket must satrsfy the

T

ﬁ?specrf ed ,fo \;g

g from core’l at ns*whe@e
eﬁ*ﬁ%@ .fod bank, that'was” permltted to be@serted more than 8

8a
ghey wereleocated under a control

¥ zinches during full power operation: Location under such a

7 control rod bank is Irmrtegﬁﬁto 20 GWD/MTU of the assembly.
$ The%?*gmarnrng assemblres%m the basket must satisfy the
same conditions as specrf ied for configuration A.

$ Ofthe 32 assemblies in a basket, up to 8 assemblies can be
from core locations where they were located under a control
rod bank, that was permitted to be inserted more than 8
inches during full power operation. Location under such a
control rod bank is limited to 30 GWD/MTU of the assembly.

$ The remaining assemblies in the basket must satisfy the
same conditions as specified for configuration A.
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REFEREMNCES:

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
42TBD, dated Ostober-6-2008TBD-as-supplemented.
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