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U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852-2738

Attn: Document Control Desk
Subject: Docket No. 72-1015

Submittal of Responses to June 11, 2000 Telecon RAIs (Structural) as Supplemental
Information for the UMS® Universal Storage System Amendment for Maine Yankee
Atomic Power Company Site Specific Spent Fuel (TAC No. L22979)

References: 1. Submittal of Responses to Telecon RAIs as Supplemental Information for the
UMS® Universal Storage System Amendment for Maine Yankee Atomic
Power Company Site Specific Spent Fuel (UMSS-00D), May 2000

2. NAC Letter, U.S. NRC Review of NAC-UMS® Universal Storage System
Submittals, NAC International, June 16, 2000

NAC International (NAC) herewith submits 10 copies of Responses to June 11, 2000 Telecon RAIs
(structural) as Supplemental Information to Reference 1 for the NAC-UMS® Universal Storage
System Amendment for Maine Yankee Atomic Power Company site specific spent fuel. This
submittal includes the telecon RAI comments and NAC’s responses presented in the standard NAC
RAI response format, followed by the SAR Revision UMSS-00E changed pages, including NAC
license drawing 790-564, Revision 2. The List of Effective Pages and the Master Table of Contents
for the SAR are updated to incorporate the text and page changes in the body of the SAR.

The VCC Shield Plug design shown on license drawing 790-564, Revision 2, is reinstated by this
submittal, replacing Revision 3 of the drawing (defined an alternate configuration that included NS-3
neutron shielding material), which was submitted in SAR Revision UMSS-00C on April 18, 2000.
As NAC stated in Reference 2, the alternate configuration of the VCC Shield Plug, containing NS-3
neutron shielding material, is withdrawn. NAC and Maine Yankee intend to pursue this alternate
shield plug configuration via the 10 CFR 72.48 regulatory process.

The telecon RAI responses and the SAR changed pages in this submittal address the following items:
e Comparison of fracture toughness of SA-182 (forging) and SA-240 (plate) stainless steels;

e Revision of retaining ring bolt material to ASTM A-193, Grade B6, high alloy steel on
Page 3.3-2;
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e Incorporation of NAC-UMS® Storage System design basis ISFSI pad and foundation
characteristics in Section 11.2.12 and similarly, UMS-MY design basis ISFSI pad and
foundation characteristics in Section 11.2.15;

e Administrative correction in Section. 9.0 to state that the VCC can be lifted by lifting lugs
or by jacks and air pads and incorporation of the periodic inspection program for the
transfer cask in Section 9.2;

e Revision of Section 11.2.16 to include the cladding stress component due to fuel rod
internal pressure;

e Revision of SAR tables and text to clarify that a Maine Yankee Fuel Can may only be
placed in a NAC-UMS® Class 1 Transportable Storage Canister.

If you have any comments or questions, please contact Jim Ballowe or me at (770) 447-1144.
Sincerely,

4

Thomas C. Thompson
Director, Licensing and Competitive Assessment
Engineering & Design Services

Enclosure

cc (w/o enclosure):  P. Bemis (SWEC) G. Zinke MY)
E. Washer (SWEC) P. Plante MY)
M. Meisner (MY)
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NAC-UMS
Docket # 72-1015
TAC # 122979

NAC INTERNATIONAL
TELECON REQUEST FOR ADDITIONAL INFORMATION

CHAPTER 3: STRUCTURAL EVALUATION

1 Is the fracture toughness of the alternate material SA-182 comparable to that of
SA-240 for its effects on determining critical flaw sizes for the TSC closure plate?

NAC Response

The fracture toughness of the austenitic stainless steel does not change for different forms
of the material. Austenitic stainless steels do not experience a ductile-to-brittle transition
for the range of temperatures considered in this Safety Analysis Report. Therefore,
fracture toughness is not a concern. Tables 3.3-1 and 3.3-3 were revised to reflect this
determination.
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NAC-UMS
Docket # 72-1015
TAC # 1L.22979

NAC INTERNATIONAL
TELECON REQUEST FOR ADDITIONAL INFORMATION

CHAPTER 3: STRUCTURAL EVALUATION

2 On SAR page 3.3-2, revise the retaining ring bolts material to ASTM A193,
Grade B6 high alloy steel.

NAC Response

The retaining ring bolt material shown on page 3.3-2 is revised to ASTM A193, Grade
B6, high alloy steel.
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NAC-UMS
Docket # 72-1015
TAC #1.22979

NAC INTERNATIONAL
TELECON REQUEST FOR ADDITIONAL INFORMATION

CHAPTER 11: ACCIDENT ANALYSES

3 The pad and foundation parameters shown on SAR page 11.2.15-4 are those for
UMS. They should be called out in SAR Subsection 11.2.12. Since both Chapter
12, B3.4.1 and B3.4.2 are revised, there are two sets of parameters to be called out
in the SAR text. One for UMS and another for MY. Also, the parameters are for
tip-over analysis only. The case for end drop has not been analyzed in the SAR
because of the unyielding surface assumption for the 24-inch vertical drop
analysis.

NAC Response

Section 11.2.15 is revised to delete the UMS Storage System design basis ISFSI pad and
foundation parameters and to incorporate the Maine Yankee ISFSI pad and foundation
parameters.

Section 11.2.12 is revised to incorporate the UMS Storage System design basis ISFSI pad
and foundation parameters.
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NAC-UMS
Docket # 72-1015
TAC # 1.22979

NAC INTERNATIONAL
TELECON REQUEST FOR ADDITIONAL INFORMATION

CHAPTER 9: ACCEPTANCE TEST & MAINTENANCE PROGRAM

4 In Section 9.2.4, add a description of the transfer cask periodic inspection
program to ensure that the trunnion welds are not damaged after repeated use.
Use ANSI N14.6 standards, as appropriate (This is being addressed for the UMS
rulemaking).

NAC Response

Section 9.2 is revised to incorporate the periodic inspection program for the trunnion
welds. The inspection requirement references ANSI N14.6. The weld examinations are
performed in accordance with Section V of the ASME Code. Acceptance criteria are in
accordance with Section III, Subsection NF, Articles NF-5340 or 5350, as appropriate.
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NAC-UMS
Docket # 72-1015
TAC #1.22979

NAC INTERNATIONAL
TELECON REQUEST FOR ADDITIONAL INFORMATION

CHAPTER 11: ACCIDENT ANALYSES

5 In Subsection 11.2.16, for the damaged fuel assembly with missing grid spacers,
the side impact stress evaluation should consider the cladding stress components
due to rod internal pressure, similar to that addressed in LLNL Report 21246, in
which the failure criteria may not have to be based on the maximum shear theory.

NAC Response

Section 11.2.16 is revised to include the cladding stress component due to rod internal
pressure. The revised margin of safety is +0.53 and +0.44 for ultimate and yield strength,

respectively.
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NAC-UMS
Docket # 72-1015
TAC #1.22979

NAC INTERNATIONAL
TELECON REQUEST FOR ADDITIONAL INFORMATION

CHAPTER 1: GENERAL DESCRIPTION
6 Revise the SAR as appropriate to clearly specify that a Maine Yankee Fuel Can

may only be placed in a NAC-UMS Class 1 canister.

NAC Response

Tables 1-1, 2.1.3.1-1, 12B2-6 and 12B2-7, and Section 2.1.3.1.5 are revised to include
the specification that a Maine Yankee Fuel Can may only be placed in a NAC-UMS
Class 1 Transportable Storage Canister.
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Table 1-1 Terminology (Continued)

Maine Yankee Fuel Can specially.designed stainless steel screened can sized to hold an

rardiomitnies D d-txdad

release of gross. particulates into:the canis

Svmtdhatatand it bl e

Yankee Fuel Can may only be loaded in a Class 1 Canister.

Transportable Storage The stainless steel cylindrical shell, bottom end plate, shield lid,

Canister (Canister) and structural lid that contain the fuel basket structure and the
contents.

Shield Lid A thick stainless steel disk that is located directly above the fuel

basket. The shield lid comprises the first part of a double-
welded closure system for the Transportable Storage Canister.
The shield lid provides a containment/confinement boundary for
storage and shielding for the contents.

- Drain Port A penetration located in the shield lid to permit draining of the
canister cavity.

- Vent Port A penetration located in the shield lid to aid in draining and in

vacuum drying and backfilling the canister with helium.

- Port Cover The stainless steel covers that close the vent and drain ports, and
that are welded in place following draining, drying, and
backfilling operations.

- Quick Disconnect The valved nipple used in the vent and drain ports to facilitate

operations.

Structural Lid A thick stainless steel disk that is positioned on top of the shield
lid and welded to the canister. The structural lid is the second
part of a double-welded closure system for the Transportable
Storage Canister. The structural lid provides a confinement
boundary for storage, shielding for the contents, and canister
lifting/handling capability.

1-5
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Table 1-1 Terminology (Continued)

Fuel Basket (Basket) The structure located within the Transportable Storage Canister
that provides structural support, criticality control, and primary
heat transfer paths for the fuel assemblies.

- Support Disk The primary lateral load-bearing component of the fuel basket.
The PWR support disk is a circular stainless steel plate with 24
square holes machined in a symmetrical pattern. The BWR
support disk is a circular carbon steel plate with 56 square holes
machined in a symmetrical pattern. Each square hole is a
location for a fuel tube.

- Heat Transfer Disk A circular aluminum plate with 24 (PWR basket) or 56 (BWR
basket) square holes machined in a symmetrical pattern. The
heat transfer disk enhances heat transfer in the fuel basket.

- Fuel Tube A stainless steel tube having a square cross-section with
enclosed BORAL neutron poison material on its exterior
surfaces. One fuel tube is inserted through each square hole in
the support disks and heat transfer disks. Fuel assemblies are
loaded into the fuel tube.

- Tie Rod A stainless steel rod used to align, retain, and support the support
disks and the heat transfer disks in the fuel basket structure. The
tie rods extend from the top weldment to the bottom weldment.

- Spacer Installed on the tie rod between the support disks (BWR only) or
between the support disks and top and bottom weldments (BWR
and PWR) to properly position the disks and provide axial
support for the support disks.

- Split Spacer Spacers installed on the tie rod between the support disks and the
heat transfer disks to properly position the disks and provide
axial support for the support disks and the heat transfer disks.
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1.8

License Drawings

This section presents the list of License Drawings for the Universal Storage System.

1.8.1 License Drawings for the UMS® Universal Storage System
Drawing Revision No. of
Number | Title No. Sheets
790-501 = Canister/ Basket Assembly Table, NAC-UMS® 2 1
790-559 = Assembly, Transfer Adapter, NAC-UMS® 2 3
790-560 ~ Assembly, Transfer Cask (TFR) NAC-UMS® 5
790-561 = Weldment, Structure, Vertical Concrete Cask (VCC), 3 3
NAC-UMS®
790-562  Reinforcing Bar And Concrete Placement, Vertical Concrete “ i
Cask (VCC), NAC-UMS®
790-563  Lid, Vertical Concrete Cask (VCC), NAC-UMS® @ 1
790-564 | Shield Plug, Vertical Concrete Cask (VCC), NAC-UMS® i
790-565 | Nameplate, Vertical Concrete Cask (VCC), NAC-UMS® 1 1
790-570 ' Fuel Basket Assembly, 56 Element BWR, NAC-UMS® 3 2
790-571 | Bottom Weldment, Fuel Basket, 56 Element BWR, 2 1
NAC-UMS®
790-572  Top Weldment, Fuel Basket, 56 Element BWR, NAC-UMS® 4 1
790-573  Support Disk and Misc. Basket Details, 56 Element BWR, 6 1
NAC-UMS®
790-574 « Heat Transfer Disk, Fuel Basket, 56 Element BWR, :’9 1
NAC-UMS®
790-575 BWR Fuel Tube, NAC-UMS® 2
790-581 = PWR Fuel Tube, NAC-UMS® 5 2
790-582 : Shell Weldment, Canister, NAC-UMS® 5 1
790-583 | Assembly, Drain Tube, Canister, NAC-UMS® 4 1
790-584 = Details, Canister, NAC-UMS® 8 2
790-585 | Transportable Storage Canister (TSC), NAC-UMS® 'J 2
790-590 | Loaded Vertical Concrete Cask (VCC), NAC-UMS® 1 1
790-591 | Bottom Weldment, Fuel Basket, 24 Element PWR, 2 1
NAC-UMS®

1.8-1
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License Drawings
(Continued)
Drawing Revision . No. of
Number  Title No. Sheets
790-592  Top Weldment, Fuel Basket, 24 Element PWR, NAC-UMS® 4 1
790-593  Support Disk and Misc. Basket Details, 24 Element PWR, 4 1
NAC-UMS®
790-594  Heat Transfer Disk, Fuel Basket, 24 Element PWR, g 1
NAC-UMS®
790-595  Fuel Basket Assembly, 24 Element PWR, NAC-UMS® 4 2
790-605 ' BWR Fuel Tube, Over-Sized Fuel, NAC-UMS® 3 2
1.8.2 Site Specific Spent Fuel License Drawings
Drawing Revision
Number  Title No.
412-501 | Spent Fuel Can Assembly, Maine Yankee (MY), NAC-UMS® 2
412-502 | Fuel Can Details, Maine Yankee (MY), NAC-UMS® 2

1.8-2
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Two batches of fuel used at Maine Yankee

rods The max1mum
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‘nnular fuel pellets‘are used in the fop and
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ind Fabrication Specification Summary '

Stainless steel meshed screens

Sasas R A HDA S b £ B

of material trom datn

st ettt ettt oo hed

».. The Maine Yankee Fuel Can lifting structure and lifting tool shall be designed with 2 minimum factor of safety of
3.0 on material yield strength:

Materials

t the applicable ASME Code sections,

Is are ASME SA 540, Type 304 stainloss siesl,

e tlbok ot

welds shall be in accordance wi

th the referenced drawings.

. The final surface of all velds shall
Article 6, with acceptance in accordance wi

CRARRGE Vit ASME Code Section V. |

e e e S

Fabrication

+. All cutting, welding, and forming shall be in acéordance with ASME Code SETan T NG 4000,

T ot

Acceptance Testing

» The Maine Yankee Fui ‘Can (first unit) -andhandling tool shall ‘be 10ad tested and..visually. inspected.at. th
completion of fabrication.

>4

»...AA Certificate of Conformance (or Compliance) shall be isstied by the fAbHGAIOr Statng, that e compORant masts
the specifications and drawings;
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33 Mechanical Properties of Materials

The mechanical properties of steels used in the fabrication of the Universal Storage System
components are presented in Tables 3.3-1 through 3.3-10. The primary steels, Type 304 and
Type 304L stainless steel, were selected because of their high strength, ductility, resistance to
corrosion and brittle fracture, and metallurgical stability for long-term storage. '

33.1 Primary Component Materials

The steels and aluminum alloy used in the fabrication of the canister and basket are:

Canister shell ASME SA-240, Type 304L stainless steel
Canister bottom plate ASME SA-240, Type 304L stainless steel
Canister shield lid ASME SA-240, Type 304 stainless steel
Canister structural lid ASME SA-240, Type 304L stainless steel
Support disks
PWR basket ASME SA-693, Type 630, 17-4 PH stainless steel
BWR basket ASME SA-533, Type B Class 2 carbon steel
Heat transfer disks ASME SB-209, Type 6061-T651 aluminum alloy
Spacer nuts ASME SA-479, Type 304 stainless steel
Tie rods ASME SA-479, Type 304 stainless steel
Basket end weldments ASME SA-240, Type 304 stainless steel
Fuel tubes ASTM A240, Type 304 stainless steel

SA-182 Type 304 stainless steel may be substituted-for SA-240 Type 304 stainless steel. for the
shield Tid provided that the SA-182 material has yield and ultimate, strengths greater than or equal
to those of the SA-240 m SA-182 Type 304L, stainless steel may be substituted for. SA-

240 Type 304L stainless steel for the structural lid provided ‘that the SA-182 material has yield
and ultimate strengths greater than or equal to those of the SA-240 material;

3.3-1
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Steels used in the fabrication of the vertical concrete cask are:

Inner shell ASTM A36 carbon steel
Pedestal and base ASTM A36 carbon steel
Reinforcing bar ASTM A615, Grade 60 carbon steel

The steels used in the fabrication of the transfer cask are:

Inner shell ASTM A588 low alloy steel

Outer shell ASTM A588 low alloy steel

Bottom plate ASTM A588 low alloy steel

Top plate ASTM A588 low alloy steel

Retaining ring ASTM A588 low alloy steel

Trunnions ASTM A350, LF2 low alloy steel
Shield doors and rails ASTM A350, LF2 low alloy steel
Retaining ring bolts ASTM A193, Grade B6,; igh alloy steel

The mechanical properties of the 6061-T651 aluminum heat transfer disks in the fuel basket are
shown in Table 3.3-11. The mechanical properties of the concrete are listed in Table 3.3-12.

3.3-2
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Table 3.3-1  Mechanical Properties of SA-240 and A-240 Type 304 Stainless Steel

PropertyZ’f‘ Value

Temperature -40 | -20 70 200 | 300 | 400 { 500 | 750
°F)

Ultimate strength,S, 750 | 75.0 | 75.0 | 71.0 | 66.0 | 644 | 63.5 | 63.1
(ksi)

Yield strength,” Sy 30.0 | 30.0 | 30.0 | 25.0 | 22.5 | 20.7 | 194 } 173
(ksi)

Design Stress Intensity,” Sy, 20.0 | 200 | 200 | 200 | 20.0 | 187 | 17.5 | 15.6
(ksi)

Modulus of Elasticity,E 287 | 287 | 283 | 27.6 | 27.0 | 265 | 25.8 | 24.4
(x 10° ksi)

Alternating Stress ' @ 10 cycles 718.0 | 718.0 | 708.0 | 690.5 | 675.5 | 663.0 | 645.5 | 610.4
(ksi)

Alternating Stress '* @ 10° cycles 287 | 287 | 283 | 27.6 | 27.0 | 265 | 25.8 | 244
{(ksi)

Coefficient of Thermal Expansion,® 8.13 | 8.19 | 8.46 | 879 | 9.00 | 9.19 | 9.37 | 9.76
o (x10°¢ in/in/°F)

Poisson’s Ratio™ 0.31

Density 503 bnv/ft® (0.291 Ibmy/in®)

T e R e

are both\ Type 304 austenitic stamless steels Austemtlc stamless steels do not expenenceﬂa
ductile-to-brittle ‘transition. for the range “of temperatures considered in’ this Safety ;Ag_gﬂvsm

Report. Therefore, fracture toughness is not a concer.

10 ASME Code, Section I, Part D.
11 ASME Code, Appendix L

333
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Table 3.3-2  Mechanical Properties of SA-479, Type 304 Stainless Steel

Property Value
Temperature (°F) -40 -20 +70 +200 +300 +400 +500 +750
Ultimate strength, — 75.0 75.0 71.0 66.0 64.4 63.5 63.1
S, (ksi) *
Yield strength, — 30.0 30.0 25.0 22.5 20.7 19.4 17.3
S, (ksi) *
Design Stress Intensity,” | 20.0 20.0 20.0 20.0 20.0 18.7 17.5 15.6
S,.(ksi)
Medulus of Elasticity™ 28.8 28.7 283 27.6 27.0 26.5 25.8 244
(x10° ksi)
Alternating Stress" 720 718 708 683 675 663 645 610
@ 10 cycles (ksi)
Alternating Stress"! 28.8 28.7 28.3 27.6 27.0 26.5 25.8 244
@ 10° cycles (ksi)
Coefficient of Thermal 8.46 8.79 9.00 9.19 9.37 9.76

Expansion,'

o, (x10° in/in/°F)

Poisson’s Ratio!®

0.31

Density™®

503 Ibnv/ft* (0.291 1bmy/in’)

' ASME Code, Section II, Part D.

" ASME Code, Appendix L

* Calculated based on Design Stress Intensity:

JS u70 = S u—temp

S m~temp
S

m70

3.3-4
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Table 3.3-3  Mechanical Properties of SA-240, Type 304L Stainless Steel

PropertyE Value

Temperature (°F) -40 -20 70 200 300 400 500 750

Ultimate strength,” S, 70.0 70.0 70.0 66.2 60.9 58.5 57.8 55.9
(ksi) |

Yield strength,' 25.0 25.0 25.0 214 19.2 17.5 164 14.7
S, (ksi)

Design Stress Intensity, 16.7 16.7 16.7 16.7 16.7 15.8 14.8 133

Sim(ksi)

Modulus of Elasticity 28.7 28.7 28.3 27.6 27.0 26.5 25.8 244
(x10° ksi)

Alternating Stress" 718.0 | 718.0 | 708.0 | 690.5 | 6755 | 663.0 6455 | 610.4
@ 10 cycles (ksi)

Alternating Stress" 28.7 28.7 28.3 27.6 27.0 26.5 25.8 244

@ 10° cycles (ksi)

Coefficient of Thermal 8.13 8.19 8.46 8.79 9.00 9.19 9.37 9.76

Expansion,

a (x10° in/in/°F)

Poisson’s Ratio™ 0.31

Density°

503 Ibm/ft*(0.291 Ibm/in®)

pwr,o& ;ded that the SA~

inless steel may be. substituted for. SA-240 Type 3041 Stainless ot steel

182 matenal yreld and. ultimate strengths are. re_equal to .ot greater the than

those of the SA-240" matenal The SA-

182 forgmg material and the SA-240 plate maerra]

are both Type 304L austenitic stainless steels, Austenmc stainless steels do- not. expene ence

Reboel S

ductile- to-bnttle Iransition for. the range of temperatures. considered in this Safety. Analysis

Report Therefore, fracture toughness is not a concern.

10 ASME Code, Section I, Part D.

11 ASME Code, Appendix 1.
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Table 3.3-4  Mechanical Properties of SA-564 and SA-693, Type 630, 17-4 PH Stainless Steel
Property Value

Temperature (°F) 40 20 70 200 300 400 500 | 650 | .800
Ultimate strength,” 135.0 | 1350 | 135.0 | 135.0 | 135.0 | 131.4 | 1285 125.7 | 105.3"
S, (ksi)

Yield strength," 105.0 | 1050 | 105.0 | 97.1 | 93.0 | 89.8 | 87.0 83.6 | 77.7°
S,. (ksi)

Design Stress Intensity,” 450 | 45.0 | 450 | 450 | 450 | 438 | 428 419 | 35.1
S, (ksi)

Modulus of Elasticity™ 287 | 287 | 283 | 27.6 | 270 | 265 258 | 25.1 | 24.1
(x10? kst)

Alternating Stress"! 4018 | 401.8 | 396.2 | 386.4 | 378.0 | 371.0 | 3612 } 3416 -
@ 10 cycles (ksi)

Alternating Stress" 19.1 19.1 189 | 184 | 180 | 177 172 | 163 -
@ 10° cycles (ksi)

Coefficient of Thermal 539 | 5900 | 590 | 591 | 591 | 593 596
Expansion,'

o (x10¢ in/in/°F)

Poisson’s Ratio" 0.31

Density"

503 Ibnvft® (0.291 1bm/in®)

10 4 oME Code, Section II, Part D.

I ASME Code, Section III, Appendix L

15 MIL-HDBK-5G.

3.3-6

| 11



SAR - UMS® Universal Storage System June 2000

Docket No. 72-1015 Revision UMSS-00E
Table of Contents

90 ACCEPTANCE CRITERIA AND MAINTENANCE PROGRAM......c.coocnein. 9.1-1
9.1 ACCEPIANCE CTITETIA ...ovvuitiiicinsieiess e s e 9.1-1
9.1.1 Visual and Nondestructive Examination InSpection ... 9.1-1

9.1.1.1 Nondestructive Weld EXamination ... 9.1-3

0.1.1.2  Fabrication INSPECiONS.....ccueeiirieimmcrmiiimiiinitsis e 9.1-4

9.1.1.3 Construction INSPECIONS .....covivriiiriiinetiiie i 9.1-4

0.1.2 Structural and Pressure Test. ..o ....9.1-5

R T T Y1l N3 - R TR Ot OO RO P P TR P VPSP P PPP RS RPRPIITIPSITI LI STI LY 9.1-6

9.1.4  COMPONENE TESLS ..vovivererrirrestiscisiessns st e 9.1-7

9.14.1 Valves, Rupture Disks and Fluid Transport Devices ......c.c.ooooecenn. 9.1-7

0.1.4.2  GASKELS 1oeveeeeeeeteeeieaevreeesseeeseeesat e e e et 9.1-7

0.1.5  SHIEIAING TESS ..veueecreuermeurirenietisssies et s e 9.1-7

0.1.6 Neutron-ADSOIDET TESLS ...ccvivreereeerreiiiairateessr ettt 9.1-7

0. 1.7 THEITNAL TESES -eveeereeeereeerieeereeesreeaireaebesarbresraa e st e st e e s e b s e st et 9.1-9

0 1.8 Cask TAentifiCAtION «.ovveiveeiirerereeereee sttt 9.1-10

9.2 MaiNtENANCe PrOZIAIN....ccccuiuiiriuiiinrirestr et 9.2-1
9.2.1 UMS® ¢ Storage System Mamtenance ................................................................. 9.2-1

9 2 2 Transfer Cask Mamtenance ............................................................................... 9.2-2

9.3 REFEIEIICES . ooeeeeeeeeeeeee e eeeee et aeeseeseesbeesbeetr et beent s ean s e as s e e oo be ot s ad Lo e b e e 9.3-1

9-1



THIS PAGE INTENTIONALLY LEFT BLANK



SAR - UMS® Universal Storage System June 2000
Docket No. 72-1015 Revision UMSS-00E

9.0 ACCEPTANCE CRITERIA AND MAINTENANCE PROGRAM

This chapter specifies the acceptance criteria and the maintenance program for the Universal
Storage System primary components - the Vertical Concrete Cask and Transportable Storage
Canister. The system components, such as the concrete cask liner, base and air outlets, and the
canister shell with the bottom plate, the shield and structural lids, and the basket that holds the
spent fuel, are shop fabricated. The concrete cask consists of reinforced concrete placed around
the steel liner and base that are integral to its performance. The liner forms the central cavity of
the vertical concrete cask, which is mounted on the base. The liner/base interface forms air inlet
passageways to the central cavity. The inlets allow cool ambient air to be drawn in and passed by
the canister that-contains the fuel. Air outlets at the top of the concrete cask allow the air heated
by the canister wall and concrete cask liner to be discharged. The base of the concrete cask acts

as a pedestal to support the canister during storage.

The concrete reinforcing steel (rebar) is bent in the shop and delivered to the concrete cask
construction site. Concrete cask construction begins with the erection of the cask liner onto the
steel base. Reinforcing steel is placed around the liner, followed by a temporary outer form
which encircles the cask liner and reinforcing steel. The temporary form creates an annulus

region between the liner and the form into which the concrete is placed.

As described in Section 8.1.3, ‘the vertical concrete cask is

moved by usmg an‘ 'pvids undemeath the base or hfted"usmg he:

moblle llftmo frame

9.1 Acceptance Criteria

The acceptance criteria specified below ensure that the concrete cask, including the liner, base,
and canister are fabricated, assembled, inspected and tested in accordance with the requirements
of this SAR and the license drawings.

9.1.1 Visual and Nondestructive Examination Inspection

The acceptance test program establishes a set of visual inspections, nondestructive examinations
and test requirements and corresponding criteria to determine the adequacy of the fabricated
components and sub-components. Similar acceptance requirements and criteria are established

for the on-site concrete cask construction. Once in service, cask performance monitoring is used

9.1-1
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to assure that the cask is operating within the expected temperature range. Satisfactory results for
these inspections, examinations and tests demonstrate that the components comply with the

requirements of this Safety Analysis Report and the license drawings.

A fit-up test of the canister shell and sub-components is performed during the canister acceptance
inspection. The fit-up test demonstrates that the canister, basket, shield lid and structural lid can
be properly assembled during canister closure operations, and that the fuel assemblies can be
installed in the fuel tubes.

A visual inspection is performed on all materials used for concrete cask, canister and basket
fabrication. The visual inspection applies to finished surfaces of the components. All welds
(shop and field installed) are visually inspected for defects prior to the nondestructive
examinations that may also be specified. The welding of the canister is performed in accordance
with ASME Code, Section I, Subsection NB-4000 [1], except as described by this Safety
Analysis Report. (See Section 7.1.)

The visual inspections of the canister welds are performed in accordance with the ASME Code,
Section V, Article 9 [2]. Acceptance criteria for the visual examinations of the canister welds are
in accordance with ASME Code, Section VIII, Division 1, UW-35 and UW-36 [3].
Unacceptable welds in the canister are repaired as required by ASME Code, Section III,
Subsection NB-4450 and reexamined in accordance with the original acceptance criteria.

Welding of the vertical concrete cask’s steel components, including field installed welds, is
performed in accordance with ANSVAWS D1.1-96 [4], or ASME Code Section VIII, Division 1,
Part UW, and inspected in accordance with ANSI/AWS D1.1, Section 8.15.1, or ASME Code
Section VIII, Division 1, UW-35 and UW-36. Weld procedures and welder qualifications shall
be in accordance with ANSI/JAWS D1.1, Section 5 or ASME Code, Section IX [5].

Welding of the basket assemblies for spent fuel is performed in accordance with ASME Code,
Section I, Subsection NG-4000 [6]. Visual examination of the welds is performed per the
requirements of ASME Code, Section V, Article 9, Acceptance criteria for the visual
examination of the basket assembly welds are those of ASME Code, Section III, Paragraphs
NB-4424 and NB-4427. Any required weld repairs are performed in accordance with ASME
Code, Section II, Subsection NG-4450 and reexamined in accordance with the original
acceptance criteria. |

il
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9.2 Maintenance Program

This section presents the maintenance requirements for the UMS® Universal Storage System and

for the transfer cask.

9.2.1 UMS® Storage System Maintenance

The Universal Storage System is a passive system. No active components or systems are
incorporated in the design. Consequently, only a minimal amount of maintenance is required

over its lifetime | .

The Universal Storage System has no valves, gaskets, rupture discs, seals, or accessible

penetrations. Consequently, there is no maintenance associated with these types of features.

The i:outiné surveillance requirements are described in Technical Specification LCO 3.1.6 in
Appendix 12A of Chapter 12. It is not necessary to inspect the concrete cask or canister during
the storage period as long as the thermal performance is normal, based on daily temperature

verification.

‘must be

air outlet femperature of each vertical concrete cask
fec_orded upon placement in service. Thereafter, the temperatures shall be recorded on a daily

The ambient air temperature ¢

basis to verify the continuing thermal performance of the system.
In the event of a decline in thermal performance, the heat removal system must be restored to
acceptable operation. The user should perform a visual inspection of air inlet and outlets for

evidence of blockage and verify that the inlet and outlet screens are whole, secure, and in place.

The user must also visually inspect the vertical concrete cask within 4 hours of any off-normal,

accident of natural phenomena event, such as an earthquake.
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An annual inspection of the vertical concrete cask exterior is required, to include:

R e s

e Visual inspection of concrete surfaces for chipping, spalling or other surface defects.
Any defects larger than one inch in diameter (or width) and deeper than one inch shall

be regrouted, according to the grout manufacturer’s recommendations.

* Reapplication of corrosion-inhibiting (external) coatings on accessible surfaces,
including concrete cask lifting lugs, if present.

9.2.2 Transfer Cask Maintenance

III Subsectlon NF Artxcle NF-5350 or NF~5340 as appropriate to; the examination _methaod, : as

required by ANSIN14.6.

and any chlps cracks or other defects n;qthe coaung shall b repeured‘:
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11.2.12 Tip-Over of Vertical Concrete Cask

Tip-over of the Vertical Concrete Cask (cask) is a non-mechanistic, hypothetical accident condition
that presents a bounding case for evaluation. There are no design basis accidents that result in the

tip-over of the cask.

Functionally, the cask does not suffer significant adverse consequences due to this event. The
concrete cask, canister, and basket maintain design basis shielding, geometry control of contents,

and contents confinement performance requirements.
Results of the evaluation show that supplemental shielding will be necessary, following the tip-over
and until the cask can be righted, because the bottom ends of the concrete cask and the canister

have significantly less shielding than the sides and tops of these components.

11.2.12.1 Cause of Cask Tip-Over

A tip-over of the cask is possible in an earthquake that significantly exceeds the design basis
described in Section 11.2.8. No other events related to design bases are expected to result in a tip-

over of the cask.

11.2.12.2 Detection of Cask Tip-Over

The tipped-over configuration of the concrete cask will be obvious during site inspection following
the initiating event. ' '

11.2.12.3 Analysis of Cask Tip-Over

For a tip-over event to occur, the center of gravity of the concrete cask and loaded canister must be
displaced beyond its outer radius, i.e., the point of rotation. When the center of gravity passes
beyond the point of rotation, the potential energy of the cask and canister is converted to kinetic
energy as the cask and canister rotate toward a horizontal orientation on the ISFSI pad. The
subsequent motion of the cask is governed by the structural characteristics of the cask, the ISFSI

pad and the underlying soil.

11.2.12-1
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The objective of the evaluation of the response of the concrete cask in the tip-over event is to ‘ ‘
determine the maximum acceleration to be used in the structural evaluation of the loaded canister

and basket (Section 11.2.12.4). The methodology to determine the concrete cask response follows

the methodology contained in NUREG/CR-6608, “Summary and Evaluation of Low-Velocity

Impact Tests of Solid Steel Billet Onto Concrete Pads” [38]. The LS-DYNA program is used in the
evaluation. The validation of the analysis methodology is shown in Section 11.2.12.3.3. |

The parameters of the ISFST pad and foundation are:

Concrete thickness
Pad subsoil thickness

Specified concrete compressive strength
Concrete dry density (p)

Soil in place density (p)

Soil Modulus of Elasticity

at28days
40 Tbs/f’

11.2.12.3.1 Analysis of Cask Tip-Over for PWR Configurations

The finite element model includes a half section of the concrete cask, the concrete ISFSI pad and [ 1)
soil subgrade, as shown:

44y,
'Ith
NI

St e gdend
el Mngdag g d
SRR ST
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The concrete pad in the model corresponds to a pad 30-feet by 30-feet square and 3-feet thick,
supporting one concrete cask in the center of the pad. The soil under the concrete pad is considered
to be 35-feet by 35-feet square and 10-feet thick. Only one-half of the concrete cask, pad and soil

configuration is modeled due to symmetry.

The concrete is represented as a homogeneous isotropic material. The concrete cask (outer shell)
and the pad are modeled as material Type Number 16 in LS-DYNA. The Valuefh for concrete pad
and soil properues provxded below are typ1cal values for the 1nput t0 the LSLDYNA model

Compressive Strength (f,) ~ =4,000 psi
Density (p. ) =125 pcf
Poisson’s Ratio (v, ) =0.22 (NUREG/CR-6608 [38])

Modulus of Elasticity (E,) = 33 plc'5 \[ft =2917E6 psi (ACI318-95)

Bulk Modulus (K, ) ——E—— =1.736E6 psi  (Blevins [19])

3(1-2v,)
The material properties used in the model for the soil below the ISFSI pad are:

Density =120 pcf
Poisson’s Ratio (v,) =0.45 (NUREG/CR-6608)
Modulus of Elasticity = 60,000 psi

The concrete cask steel liner has the properties:

Density =0.284 Ibs/in’
Poisson’s ratio =031
Modulus of elasticity = 2.9E7 psi

To account for the weight of the shield plug, the loaded canister, and the concrete cask pedestal,
effective densities are used for the elements in the first row of the steel liner in the model adjacent
to the impact plane of symmetry. These densities represent the regions (6° in the circumferential
direction) of the steel liner subjected to the weight of the shield plug, the loaded canister and the
pedestal, during the side impact (tip-over) condition. The contact angle (6°) is determined based on
the canister/basket analysis for the tip-over condition (Section 11.2.12.4).

11.2.12-3
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Boundary Conditions and Initial Conditions

A friction coefficient of 0.25 is used at the interface between the steel liner and the concrete shell,
between the concrete cask and the pad, and between the pad and the soil. For all the embedded
faces (three side surfaces and the bottom surface) of the soil in the model, the displacements in the
direction normal to the surface are restrained. The symmetry boundary conditions are applied for
all nodes at the plane of symmetry.

The initial condition corresponds to the concrete cask in a horizontal position with an initial vertical

velocity into the concrete pad. The pad and soil are initially at rest.

The distribution of initial velocity of the concrete cask is simulated by applying an angular velocity
(w) to the entire cask. The point of rotation is taken to be the lower edge of the base of the concrete
cask. The angular velocity value is computed by considering energy conservation at the cask

“center of gravity over corner” tip condition versus the side impact condition.

From energy conservation:

where,
mg = total weight of the loaded concrete cask
=292,401 lbs (PWR Class 1%*)
= 303,317 Ibs (PWR Class 2%)
= 308,432 Ibs (PWR Class 3*)
* See Table 1.2-1 for the description of Class.

h =height change of the concrete cask center of gravity (Lcg) = L|R> +(L%] -R

=59.11 inches (PWR Class 1)
= 62.80 inches (PWR Class 2)
= 66.16 inches (PWR Class 3)
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where,

Lcg = location of the center of gravity above the pad for the concrete cask
= 107.39 inches (PWR Class 1)
=111.73 inches (PWR Class 2)
= 115.65 inches (PWR Class 3)
R  =radius of the concrete cask = 68 inches
I  =total mass moment of inertia of the concrete cask about the point of rotation
=7,779,111 Ibs-sec’-inch (PWR Class 1)
= 8,610,059 Ibs-sec’-inch (PWR Class 2)
= 9,264,863 Ibs-sec’-inch (PWR Class 3)

M\ R
CG )
T LCG h

T R

{ ;

CG

The mass moment of inertia for the concrete shell and the steel liner is calculated using the formula

for a hollow right circular cylinder (Blevins).
m 2 2 2 2
I=E(3R1 +3R; +4L")+md
where:
m = mass (Ibs-sec?/in)
R, and R;= the outer and inner radius of the cylinder (inch)

L = height of the cylinder (inch)
d = distance between the center of gravity and the point of rotation (inch)

For the mass of the shield plug, loaded canister and the pedestal, the formula for the moment of

inertia for a solid cylinder is used:

I=%(3R2+4L2)+md2
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where,
m = mass of the cylinder (Ibs-sec’/in)
R = radius of the cylinder (inch)
L = height of the cylinder (inch)
d = distance between the two pivot axes (inch)
Z2mgh
I
= 1.493 radians/sec (PWR Class 1)
= 1.488 radians/sec (PWR Class 2)
= 1.484 radians/sec (PWR Class 3)

The angular velocity is given by @ =

Filter Frequency

The accelerations are evaluated at the inner surface of the cask liner, which physically corresponds
to the interface of the liner and the loaded canister nearest the plane of impact. Following the
methodology contained in NUREG/CR-6608, the Butterworth filter is applied to the nodal

accelerations. The filter frequency is based on the fundamental mode of the cask.

The fundamental natural frequency of a beam in transverse vibration due to flexure only is given by
Blevins as:
X [E
2\ pALY

where:

A=13.92660231 for a pin-free beam
The frequencies of the concrete (fc) and the steel liner (f;) are computed as:

Area of concrete cask = 1 {(68)2 — (39.75)%} = 9562.8 in’

Moment of inertia of concrete cask = -;5 {(68)* - (39.75)*} = 14,832,070 in*

£ =805819 2

¢ 2

=284 Hz (PWR Class 1)
=261 Hz (PWR Class 2)
= 244 Hz (PWR Class 3)
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Soil Properties

The soil properues used in the model are ‘based on two soil layers. The vertical concrete cask t1p-

over' analy s' are performed for two drfferent combmatmns of sorl dens'w’ st

layer densrty of 127 pcf (E 31 900 psr), and (2) 4, S-foot thrck upper layer densrty of F13O pef, wrth

a 10-foot thrck lower layer densrty of 127 pcf The Porsson 'S Ratro (vs) of the soil i 1s 0 45

Summary of Design Basis ISFSI Pad Parameters

The ISFSI pads and foundation shall include the following characteristics as applicable to the end

drop and t1p over analyses

Concrete thickness 36 inches maximum
Pad suosoi‘lﬁﬂuelmeSS 4 5 feet mammum (upper layer)
10 feet 1'1’11 i um(lower layer)

Specified concrete compressive strength < 4,000 psr

Soil in place density (p) p < 135 Ibs/ft’ (upper layes)
p < 127 Ibs/t> (Iower layer)
Conerete dry density (o) 135 < p < 145 Io/f’

Soil Modulus of Elasticity < 150 ooo pSl (upper Jayer)

The concrete pad maxrmum tlnckness excludes the ISFST pad. footer. The compresswe strengfh of

the concrete is. detenmned in accordance with Section 5.6.of ACI-318. with concrete_acceptance. > i
accordance with the sf‘ e section. _Steel reinforcement.is. ‘used in the pad and footer. The soil
modulus of elastlcrty is determmed -according to the test method described in ASTM D4719.

Vertical Concrete Cask Properties

The material properties used in the ‘model“for the. Vemcal Concrete Cask are the same as the
properties used in the PWR models in Section 112,123, The tip-over impact is simulated by
applyrng an initial _angular velocity of 1,485 rad/sec. (PWR Class 1) and 1,483 rad/sec (PWR Class
2), respectrvely to the entire cas he angular velocity values are. are determined by the method used
in Section 11. 2.12 based on the weight of the loaded concrete cask with. Maine Yankee fuel
(285 5 13 pounds and 297 509 pounds for PWR Class 1 and PWR Class 2 respectlvely)

Lo

e et e sy
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A cut-off frequency of 210 Hz (PWR Class 1) and 190 Hz (PWR Class 2) is applied to filter the

analysis results.from. ‘the LS-DYNA models and determine the peak acceleration

_The resulting

calculated accelerations on the camster at the | ocatlon of the top support disk and of the top of: the
structural lid are tabulated for all of the 2 | ‘

ases that were run. The maximum acceleraoons at

the two key locatlons on the can1ster for the PWR Class 1 and Class 2 configurations . are

Position Measured from the Bottom
of the Concrete Cask (mches)

Acceleratlon ()

Component Location Class 1 Class 2
Top Support Disk 176.7 34.2
Top of the Canister Structural Lid 197.9 37.6

The :imﬁééi‘“éc"é'el‘éfa{i8%‘1’5'fb”‘r”ﬂié vertical concrete cask ver
are observed to be shghtly hlgher than those re \ rted 1S
‘are calculated for the ‘top. support d1sk and are evaluated

ISESI pad, Therefore peak acceler 1o<

with respect to the analysis presented in Section 11.2.12.4.1.

L B N SR S N

To determine the effect of the rapid apphca f the inertia loading for the support disk, a
dynam1c load factor (DLF) is computed using the method presented in Section 11.2.12.4. The DLF
is computed to be 1 07 and 1.02 for PWR Class; and\_Class 2, respectively. Applying the DLFs 10
the 39 3g and 34 2g results in peak accelerahons of 34‘6g and 34 9g for th op s ’upport dxsk PWR

1 1.2. 1241(Ana1y51s camster and basket for PWR conﬁguratxons(for tip-over event)

11.2.15.1.2  Parametric Study of Support Disk Evaluation for Maine Yankee Consolidated Fuel

A parametnc studv is performed to show that the PWR basket Ioaded thh‘ff‘"‘"~“’"Ma1ne“1Yankee

.damaged ,ﬁJ¢1 c@r,l.,.b@lqad@d mx,he,qt,he;mthr\:cq;comer Apgsmons : ofs the:basket.‘ . (Maine. Yank@% Fuel

?'—‘”
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twenty (20) Mame Yankee fuel assembhes three (3) fuel cans contalmng‘spent fuel “and one (1)

fuel can containing consolidated fuel.

A two-dimensional ANSYS model is mployed for. the parametnc study. as_shown in Flgure
11.2.15.1.2-1. The load from a PWR fuel asse  modeled :
surface of each upport disk slot openmg The. des1gn basis fuel pressure Ioadmg ¢! g) is 12. 26
psi Based on 'themsame des1gn parameters (slot size = 9.272 in., disk thickness = 0. 5 inch, and
) a Maine Yankee standard CE
14 x 14 fuel assembly is 10.3 psi. The pressure load is 11.3 psi for a Maine Yankee fuel can
holding an intact or damaged fuel assembly. For a Maine Yankee fuel can holding consolidated

affpressure Ioad at the inner

the number of disks = 30) the pressure load correspondmg

fuel the pressure load is 17.0 psi.

This study consxders a 60g side nnpact condmon for four different basket orientations: 0 18.22°,
26.28° and 45° as shown in Flgure 11. 2 15. 1 2—2 Th bounds the o_load for the PWR support
disks (40g) due to the Vemcal_LCone;ete‘Cask t1pfgyeg accident as shown in Section 11.2.12;

A total of five cases are considered in the study. Inertial loads are applied to the support disk in all

cases ‘ The baSe ease censiders that aH 24 fuel iae 'tiens hold’\ déSi}m :basis PWR fiiel' asseﬁiblies

4% 14 fuel :

The basket loadmg posmons are. shown in Fxgure 11 2. 15 1 2—2 The load combinations. evaluated

in the four Maine Yankee fuel can loadmg cases are

Case | Basket Position 1 | Basket Position 2 | Basket Position 3 ﬁwkét Position 4
1 Consolidated Damaged Da}naéed Darh?ééﬁ
2 Damaged Consolidated Damaged
3 Damaged Damaged Damaged Consolidated
4 Damaged Damaged Consolidated Damaged

Table 11.2.15.1. 2-1 prov1des a p rametric companson ‘between. the Base Case and the four cases
in the support disk. As shown in the table, the
maximum stress in.the PWR. _basket support disk loaded with 20 standard fuel assemblies and four

evaluated, based Qn the maximum sectional stress

Mame Yankee fuel cans, mcludmg one holding g consohdated fuel is bounded by that for the. support

disk loaded with the design basis PWR fuel.

11.2.15-6
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17764 s at the top! of the fuel!

The maximum, , embly’ and the minimum
defiedtion is at the bottom of thie fuel assembly.

(17-1) X (0.82-0.44) = 6.08 inches.

The deflection of 2 simply supported beam with a distributed load is given by the equation:

L selt o s(got
| 384EI 384(EL,,)

. : 384A(EIL, ., )
g o Swlt

The cladding bending stress is given by the equation:

o g

Inserting the equation for °g’:

The bending stress in the fuel rod is;

(60)?

where:

e
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The bearing stress between two fuel rods under a 60g load is:,

; (0.000143x386.4)x 60x10.4TEG

where:

The total stress is:

S=374+9.6+74=544ksi

The margin of safety for ultimate strength is:

where:

S = 83 4 ksi (575 Mpa) Irradiated Zircaloy-4 Ultimate Strength Allowable (Fig 3-2 {54])

The margin of safety for yield strength is:

11.2.16-6
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where:

S, =783 ksi (540 M) Tiradiated Zircaloy-4 Yield Strength Allowable  (Fig 3-2[54])

it

(0001 35640104756
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FUEL DEBRIS

CONSOLIDATED FUEL

A fuel assembly havmg a burnup between 45 000 and
50 000 MWD/MTU. which must be preferenhally
loaded in periphery positions of the basket.

Aﬁ intact HIGH BURNUP FUEL, assembly in which
no more than 1% of the fuel rods in the assembly
ling oxide th1ckr1ess greater than 80

have a peak claﬂ

rmcrons and in Wthh no more than 3% i
rods ) ave a peak oxrde layer

thlckness greater than 70 microns, as determi ed‘?by

measurement and statrstrcal ana1y51s, may be stored
as INTACT FUEL.

HIGH BURNUP FUEL assembhes not meeting the
claddmg dx“ fe thlckriess criteria for INTACT FUEL
or that have an oxide Tayer that has become detached
or spalled from the cladding is stored as DAMAGED

FUEL.

An intact or a partial fuel rod or an individual intact
or panial fuel pellet not contained.in a fuel rod. Fuel

debns 1s mserted mto a 9 x?

i bad Sl

9 array.of fibes'in 2

a standard fuel assembly

A nonstandard_fuel configuration in_which_the

individual fuel rods from one or more fuel assemblies

are. placed in a single container or a lattice structure
that is similar to a fuel assembly.  CONSOLIDATED
FUEL 1s stored ina ‘MAINE YANKEE FUEL CAN.

(continued)
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SITE SPECIFIC FUEL

MAINE YANKEE FUEL CAN

e

Spent fuel configurations that are unique to a site or
reactor due to the addition of other ‘components or
reconfiguration of the fuel assembly “at_the site. It

hich hold nonfuel-bearmg

includes fuel assemblies.

modlﬁed
_operations,
_Modification

i*éSééiféh’ and development or testing,

may con51st of 1nd1vxdual fuel rod removal fueI rod

exceeds’ deS1gn bamslfuel parameters*

A ‘specially designed stainless steel screened. can
sized to hold INTACT FUEL, CONSOLIDATED
FUE or 'DAMAGED FUEL: ‘The screens preclude
elease of gross particulate from the can into. the
canister cavity.. The MAINE YANKEE 'FUEL CAN

oot e o

may be loaded only in a Class 1 canister,
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Table 12B2:6 Maing Yankee Site Specific Fuel Population

.

Position’

nel Configuration

e

Inserted Control Elément Assembly (CEA) *?* Any

Inserted In-Core Instrument (ICI) Thimble

Consohdated F ue] 2

Fuel Rod Replaced ‘by Stamless‘Steel Rod or ercaloy Rod 18

Fuel Rods‘R,e‘moved

Variable Enrichment

Variable Enrichment and Axial Blanket

Bur, able P01son Rod Replaced by Hollow Zircaloy Rod

Damaged Fuelw 1

Bumup between 45,000 and 50,000 MWD/MTU

MAINE YANKEE FUEL CAN

O RIS

with zuradlated stalnl\ess\steelyrepiacement\rodsif
7.  Basket corner positions are positions 3, 6, 19, and 22.in Figure 12B2;
periphery. positions;
8  Only one‘ Consohdated TFuel latuce may be loaded in any Transportable Storage Canister;

s T i b e

< Corner pOSlthIlS are’ also

TR,

12. Eﬁg, eriphery. positions ;N_ po’siﬁo ,'3; 13 18 1922, Zé,mand 24'in Fl"ure
12B2-1. Periphery positions include the corner positions.

13, The MAINE YANKEE FUEL: CAN may, be ioaded only in a Class_.canister.

12B2-13
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:
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Assemblies (CEA) or inse

<

e

BN e e
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o

&‘w’:xW&“N s ‘ T
end blankets. " Theaxial end
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TablpJZBZﬁ Mame Yankee Site Specific Fuel lelts its.(continued)

Sh el SRt gl oo

4 FUEL enclosed m a MAINE YANKEE FUEL CAN. The “allowable contents of the
MAINE YANKEE FUEL CAN are:

D. Unenriched fuel assemblies are not authorized for loading:

E. A canister preferentiaily loaded in accordande with Table 12B2:8 may only contain fuel
assemblies selected from the same loading pattern.

12B2-15
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