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Terminology

Universal Storage System 

Universal Transport 

Cask 

Confinement System 

Contents

Standard Fuel

Consolidated Fuel

The storage component of the Universal MPC System (UMS ®) 

designed by NAC for the storage and transportation of spent 

nuclear fuel.  

The packaging consisting of a Universal Transport Cask body 

with a closure lid and energy-absorbing impact limiters. The 

Universal Transport Cask is used to transport a Transportable 

Storage Canister containing spent fuel. The cask body provides 

the primary containment boundary during transport.  

The components of the Transportable Storage Canister intended 

to retain the radioactive material during storage.  

Twenty-foure fuelsnblieslor ifty-six WR fuel 

assemblies. Theue fC asmles myay be-configured as Site 

Specific Fuel. Thel fuel assembliles r containied. in a 

Transportable Storge Canister.  

,Irradiated fuel, -as'serbli-es. taighe same. confi guratijPI__as 

when ori~ginaly fabricated consisting g4enerally ~of th ed 

fittingrs, fuel rods, guide tubes, and integral hardware. Por B~VR 

fuel, the channel i's con~sidered to be integral hardware.  

The design basis fuel characteristics and analysis are based on 

the standard fuel configuration.  

A.nonstandard fuel configuration in wyhich~ the individual intact 
fuel rods from one or m ore fuelI11 assemblies are, placed in a .sing-le 

container or a lattice. structure that. is sim~ilar to, a fuel assembly.
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Table 1-1 Terminology (Continued)

t -F _weI 

kI'jrnfI orRod~u

Damqaged Fuel

_._sq~cy.q~uc r winoef od defecs 
tyjh,ýq U'P )Kor s ect d, el ro a~dindefects iioutear 

_ha_ -pihol leaksor iarline crc'sta can begrpld 

thande andg~ nrapled 

or 

deecsgreaterapio e rh'lncrc-tatanb 

F~nginecring, valtion-.s o~yn tat fceJ r eaoal 

and., fueL particuja4-s i normafl ad of-nra trg 

A fuel assemnbly,ýrfe rod wit knwni orsuspct cadin 

by deosrt esoal suac 

fuel cladding in noml an 8-16ra tor'agc9conl~itions 

,or 

or 

Apreviously used fuel a~ssmbly lattice into which som~e 
damag-ed fuiel rods have been ineted, 

Or 

jkiell debijs,_ncllu-di'ng... _i~nlacL. r :,pjaro fel rodozj 
i ndi vi dual i ntacto at ]fe.Dl]et~jii n otýotindi uro d.  
Fu~el debris is i nserted in~to a 9 - ra.6ftbsinalh.c ha 

a roxmatey, te sam dimnsios ai 
h~asý pp ia 'an s, a stanad filtj 
assembly.  

Damaged fuel is pjaicedin the Main~e Yankee Fuel Can.
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Terminology (Continued)

Y ng rig.*aua~tion

Site -Specific Fuel

Maine Yankee FuelII Cap 

Transportable Storage 

Canister (Canister)

4.f~q r~xthkawi o s upete,.ladi- ef greter than 

an~d~moved in a orm rn. he'ngtpqjn Evaluation 
m~ust determuine the biivW o t e fuel___addig,ýorean fuel 
piplsad particulates i ormil n of-ro a condlitions of 

hi)salecasfeda'Itc'F 'o as D aed Fuel, 

bmgedT ue iustb'-I-cdi-aMieY~ke ulCn 

Spent fuel confiurtionstat areunqetcasieoratrde 
to the adiino te oinnt rrcniuaino 
fuel assemblyat test.I nldsfe aseble whichhldJ 
nofe-ern onoetsuhLscnrlcrpnnso 

instruimentan lgti~ls rwihaeindfe as required 

r~emoval, fulel ro elae~irnent of sl n Iar i-pdi ssimri Iar mateia.1or 
enrchent te istlltion, removal1 or~e~pjacement of burnable 

posnrdo cnanrzn damiaaed fuel.  

Site, specific ~fuelinclues irradiated fue asebisdsge 

cosliaedadfuel. that e~x~q"- esinbaisfucl ~aramt 

A pcal leJni.sanesselsree can sized t.~ 
intacQt fuel assembly,_ consolidated, fuel, or. damagedfuel,.,,The~ 
can screening preclude~s the release of, gross particulates into. the 
canister cavity.  

The stainless steel cylindrical shell, bottom end plate, shield lid, 
and structural lid that contain the fuel basket structure and the 

contents.
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Terminology (Continued)

Shield Lid

- Drain Port 

- Vent Port 

- Port Cover 

- Quick Disconnect 

Structural Lid 

Fuel Basket (Basket) 

- Support Disk

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.  

A penetration located in the shield lid to permit draining of the 

canister cavity.  

A penetration located in the shield lid to aid in draining and in 

vacuum drying and backfilling the canister with helium.  

The stainless steel covers that close the vent and drain ports, and 

that are welded in place following draining, drying, and 

backfilling operations.  

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

operations.  

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.  

The structure located within the Transportable Storage Canister 

that provides structural support, criticality control, and primary 

heat transfer paths for the fuel assemblies.  

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.
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Terminology (Continued)

- Heat Transfer Disk 

- Fuel Tube 

- Tie Rod 

- Spacer 

- Split Spacer

Vertical Concrete Cask 

(Concrete Cask) 

- Shield Plug

- Lid

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.  

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.  

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.  

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.  

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.  

A concrete cylinder that contains the Transportable Storage 

Canister during storage. The Vertical Concrete Cask is formed 

around a steel inner liner and base and is closed by a shield plug 

and lid.  

A thick carbon steel plug installed in the top end of the Vertical 

Concrete Cask to reduce skyshine radiation. The shield plug 

contains a 1-inch thick neutron shield.  

A thick carbon steel plate that serves as the bolted closure for the 

Vertical Concrete Cask. The lid precludes access to the canister 

and provides additional radiation shielding.
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Table 1-1 Terminology (Continued)

A thick carbon steel shell that forms the annulus of the concrete 

cask. The liner serves as the inner form during concrete pouring 

and provides radiation shielding of the canister contents.  

A carbon steel weldment that contains the air inlets, the concrete 

cask jacking points and the pedestal that supports the canister 

inside of the concrete cask.

Transfer Cask 

- Transfer Cask 

Lifting Trunnions 

Adapter Plate 

NS-4-FR

A shielded lifting device for handling of the Transportable 

Storage Canister during loading of spent fuel, canister closure 

operations, and transfer of the canister into or out of the Vertical 

Concrete Cask during storage, or into or out of the Universal 

Transport Cask during transportation. The transfer cask 

incorporates bottom doors that permit the vertical loading of the 

storage and transport casks.  

Four low alloy steel trunnions used to lift and move the transfer 

cask.  

A carbon steel plate assembly that attaches to the top of the 

transport or concrete cask to facilitate installation and alignment 

of the transfer cask. It also provides the operating mechanism 

for the transfer cask bottom doors.  

A solid, borated, hydrogenous, synthetic, polymer material with 

neutron absorption capabilities, similar to those of borated water.  

Developed by BISCO Products, Inc., NS-4-FR is now supplied 

by Japan Atomric Power Company.

- Liner 

- Base
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Terminology (Continued)

Air Pad Rig Set 

(Air Pallet) 

Heavy Haul Trailer 

Margin of Safety

A device used to lift the Vertical Concrete Cask by using high 

volume air.  

The trailer used to transport the empty or loaded Vertical 

Concrete Cask.  

An analytically determined value defined as the "factor of 

safety" minus 1. Factor of safety is also analytically determined, 

and is defined as the allowable stress or displacement of a 

material divided by its actual (calculated) value.

0i-

Table 1-1
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afq _tosqfý eY ie sit pjcific fel assemb ies tat, have bee' eauated ~ati 

Rq$~eptai e~onte~nts are: 

*Fuel, assembies wihbunbl6 so rod reLcdwt olwiclyý~s 
Fulase biestat are'j 'a__ _ __ _ __ _ __ _ 

Fue vsebis ihariable enrichment ador annul~ar ailblankes 
Fuel asebisihacnrl lmn ns~te, 

*Fuel assemblies wih an, IntRnentithlible iserted in theentr______ube 

~Fuel. assmblies with LIP to tw uel tod insereinayoaloftegd.tubs 

Consolidated fuel.  
"* Fuel ass~emblies having up to 100% o the rod daaged__neach aseby 
"* Fuel assemblies having a burnup of gretr thn 1,0 I1D/T*biless tha,502 000 

MWD/MITU.  

Thes e, site sp~cfcfe coVgr r vlae 

bounded yteeaut4no h deig basisfte or issprtl vlae t s'bihl~ 

fhare maj irtaned -by pref'niitial lairiagadministrative co tros herea pplic~ablet 

preferential. laipag_ adan aof deji",fsM(P Soag yse to 

alowth la gi of fu el c n~fio uaton that~may 7 diina adqeO 
fuel sourcematerialtht isntospecfcally~ppidered intedsg7ai ul vlaion 

The Trasotalttp aeCnstK,6 ng piqquredjwil~indicat6 tha th lodn- fafe 

configuraton w~ithremoved fuel. or pois o n ods, amaged, or~ consolidatedfelin MiJ he 

accordance with Section 2.1.3.1 and Table ~2.1.3.1-1 As shown in- the, able~ q onei 

consolidated fuel~ lattice is loading inayntSi h 

c~anister basket are shownjpjigFir2'.I.3. I -'.
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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

S- 79-0-5.0.-1 .C anister!.Basket..Assemb.y.Table, .NAC-JMS 2 1....................................... 2. . . 1 
790-5 59 Assembly, Transfer Adapter, NAC-UMS® 1 3 --- -.. Z - _---------------- .......A s e m b .y , ' r f r ..C.sk_ ! __ A - _S.• . . . .. . .. . .. ................. • . .... ................ ..................  
790-560 Assembly, Transfer Cask (TFR) NAC-UMSO 5 
790-561 Weldment, Structure, Vertical Concrete Cask (VCC), 4 2 

NAC-UMS® 
790-562 Reinforcing Bar And Concrete Placement, Vertical Concrete 4 4 

1Cask (VCC), NAC-UMS® ... ... .......... .... .... ........ . ............. . ...... ....... .~s _ ...)., .... ....... .S. ................................. ...... ....................... .................................. ........ ................... . ....................... ...... ... ......... ........... .... ... ....... ..  
-790-563 Lid, Vertical Concrete Cask (VCC), NAC-UMS ®2 

__.9o. . 6... .. . ................ .!,, • q ! € n ~ e e € sk .( __ C ) . _4 -.UN .S ® ................... .... ............ .2........ ........................ .... ............  
790-564 Shield Plug, Vertical Concrete Cask (VCC), NAC-UMS. 2 1 
7 9 o-56 s . Nameplate, Vertical Concrete Cask (VCC), NAC-UMS . 1 1 
790-570 Fuel Basket Assembly, 56 Element BWR, NAC-UMS® 2 2 _.?.... o-... . 0......... ...... . .u ._ sk e ._ ss m y .S E l m n W , A C - . ........... ... ................. ... ...........I. .2 .... ........................ .....................  
790-57 1 Bottom Weldment, Fuel Basket, 56 Element BWR, 2 1 

NAC-UMS® 
790-572 Top Weidment, Fuel Basket, 56 Element BWR, NAC-UMS® 41 7....... .90.o-.5.7. 2 ... ...... . . anW M s ..... . Bas..k.. et_, . .ent.W...A..-.... ....l...........s. ............ 56 El m n B W R,... 6 1 790-573 Support Disk and Misc. Basket Details, 56 Element BWR, 1

NAC-UMS® 
790-574 Heat Transfer Disk, Fuel Basket, 56 Element BWR, 

NAC-UMS® 
790-575 BWR Fuel Tube, NAC-UMS® S......... .9. ...... . 1 ..... .... .... ........ .! w _............ .. i _e .A : .. .. ....... .... ........... .......... ....... .... ........... ...... ....... ............ ................... .......... .................................... .....  
790-58 1 PWR Fuel Tube, NAC-UMS® .....7 o 5 } . .. .. .......... . ..... .S....~H e d e.t. , ..........N A : • _...... ............. ...................... .. .... .. ..... ........ .. ........... ...................... ...... ......... ........  
790-5 82 Shell Weldrnent, Canister, NAC-UMS® .......... ... .- -... ...... ................ ................................................................................................ ............................. ... .... ....... ... ... .  
790-583 Assembly, Drain Tube, Canister, NAC-UMS® 
790-584 Details, Canister, NAC-UMS® 

790-585 1Transportable Storage Canister (TSC), NAC-UMS® .............. 7 9 .5................... ....... ......... .T ..a n .....o .......... .. .. t. ..r......... ...............C n .s e ..... ... ............... ... .9. :s ................ ............ ..................................... ...............-............  
790-590 Loaded Vertical Concrete Cask (VCC), NAC-UMS® ................. -.. 9 o .............. .............. .. d ....... v ~. __. •._..o c e~ ..C sk..V c ~ _,N A .- S • ..... .......... ..... ............. ...........  
790-591 Bottom Weldment, Fuel Basket, 24 Element PWR, 

NAC-UMS®

3

2 ..........................................  
1 

2 

............. ...... i... ... ....... ....................  

2 1 

1

3 

4 

5 

S................... :.......  

1 
2
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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® S.... .......... ............ .... .....79 - 4 - e a . .. ..... ............ ........... ...... ..... .................. ......................... ........................ .. .... .. .... ..... .......... ......................ra sf r.is ,.ue.Ba k e , 4.le e n.PR ,.-.......... ...... ..1 .........  

790-594 Heat Transfer Disk, Fuel Basket, 24 Element PWR,21 

NAC-UMS® 

790-595 Fuel Basket Assembly, 24 Element PWR, NAC-UMS® 3 2 

790-605 BWR Fuel Tube, Over-Sized Fuel, NAC-UMS® 4 2 

1.8.2 Site Specific Spent Fuel License Dy1wings 

Drawing Revisio nO~ 

NtiberTitle ~ eets 
41~-5O - pentFuel C' nAss mbly, Maine~ Yankee:M , NAC~S 1--

4 12-502 Fuel Can Details, Maine Yankee (M4Y),Th4AC-UiMSO 'I2

1.8-2
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T-h-ýO iSt~orae -ys-tenDl, d-e~s-i g-ý-as3-WR- fue1 as-sembies, ar~-esr d b 1n*Section .2-11'.  

difrn sebyý-~ý 1 4 5x1.,1,x1 and 17x 7,prducd evral 

difr n-'fe-edrweeea ae ntedtr-iaion. of~ th WR des] ii b~lss fuel.  

The deinbssB Rfuel'assemblie are described in eto ... Tredfeci~ras 

7 _, sFh 8 n 9 poduced byseeral dfferent fuel vendors.welre evailutdin the 
detrmnatonof the ML BW designbais fuel.3 

This ection decibssite pecific spent fnel,. i.e-, fulasmle hta-ccniue ifrnl 

assemj. The, site ispe 4cifc uel conifguain resul fro~ mo___tos htocurd ui 

reactor ~operations,participati'on in resar~ch. an deeornn rorm, etngso 

intended to iri'oý revactor operations or fror the insertion. of control comornp~ents or other itm 

within the fuel assembly.  

A summary description of the site specific spent ful' ~ispesnted in Sectiorn1.3.2. Thejse 

sp~ecific ~spent fuel configurations are~ eith~er shwn -to be bounded byJhqdesign,-ýa~sifuel 

analysis or are~separately evaluated. U~nless specifically excpted, siepecific. spentful f ni jjust 

also meet-the c~onditions'-specified. for the~ delsign basis fue prsJe-n eto .3j.  

2.13.1 Maine Yankee Site Specific Spent Fuel 

The Maine Yankee site s~pecific sp~ent fuel assemblies arecatec-qdizd as intackt undamged) ' 9 
dJamaged asdefnd in~able 1-1. All damaged fuel andJ ceti naaefulcniuki 

are placed in a Maine Yanke fuel can ~for storage in he Transportable Storage Qanistern 

The cofgrain of Maine Yankee site specific spentfuel that have been evaluated and fund 
to-be icpta~ inr ein d 
assembly configurations, which were modified by the installation or removal of. fuel or nonn 

fuel-bearing com~pon~ents.

2.1.3-1
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,Tj.j Thej~g ietypes of cftrhl e1~me1iictio are 

!_Jj,_eoq of nqcl roS*hutepqie t 
phsc~~1-`-T fi7T1-Telrcud11,Tos 7111 

6....2ah66. relacee3T arembov ned rodse _v~at~e p ro-fsu&13o 

The.I ~insdition_,O c nrtanol elements, specifi ftumeno h ,qg, e i en u ejbiA.  
45,000n't MW/fue'.Y dsog-bai bunp -L Thesilitht 

csh ý Tee fuelasseblesfo dinclud fel those'n~~u~~a 
&YintdF~n_ h ar .o.de.. hatar .Yank EE~a ,enhd6jkarce 
ericghed 'wth~ annular axiaF-ban s standralld fu ý1 a semb uelv iýs~rbies(d, inScin 

6.6ucturesain'd6.the criticality stuctura, orheenaluf lj a fnalylgb~'sful.  

2.1.3;12be MainScion 2...16 certain ofutelst pcfcs_ýýfe ofgrtosnld 

Themaiged ande f~eivnoyique w consolidated fuelsbefrnilyladin~ cre hoiicns 6 the Ptce 

proesentaedn Seto~ n 4.5.ji1.Te results of__hattealaio so7ta a~j ue ae b,7 

grids betwee 45o0,0 and 50,000~nes see enWdIML muinstj be Tpx~Q
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coneteed itns h top en~it s einds that h latic c' ehnldb h 

e ti1ý telhrw- is not actiated 

fuel rods-,with tile.6 stainless steel4unmy rosi~hotrpnhýr fteltie 

'Tecnoiae ul sp~ei an Yakeefuel an, forstrgNqq staefoth 

2.1.3.1.3 Maine Yanikee Sp~ent Fue with Inserted Ine-al Hardware 

Certain'M'aine Yankee fuel _ss I mle hae Iith Ier a Co.nrl.Elemen .t Assemib Ior~ anl Instr-Iu mect 

Thinmble inserted ith ueilassernblY. Thes coients d to thegqm raiatio p__c 

,termA of the staiidajrd fuel assembly.  

A Maine Yankee Control Element Assembly (CEA) consists of y ie. control rods 'moutedon 

Type 304 stainless steel spider. assembly. The, five- lontrolrods are inserted in~ the fuel assefribly 

guide tubes when the CEA is inserted in dig fuel assnilyl. Whn uly cisrte*thcotrol 

elemntspiderrets4 onteji fuel_ aseby pe edfttn.Th osarfaicated from, eiqqq 

625, or~ stainless ~steel.,ad eneasiat'14 a'_h eIurnpio ntra.F6 

assemblies withi a control-element intle utb oddit ls aitrbcueoth 

additional heigýit that the control element spider ad~ds t h'e fuel assembly overal ength 

Some standard-fuet. assemblies have an i~n-core insrmnhmle isre in~ tecenter !4i 

tu~be'of the I fuel assembly. The detector -maeiladlawi .Iflae be .en remnoved- r om the 

thimble assem1?ly.',,The't~himblpe to pn and tube arej piaily ~Zirgd1gy. -)'hen installed; thei 

instrumetthimble'-does not~ add~ to .the ovyerall ful ssembly lenjgth,- Conseue~ntiv. ~fuel 

assemblies with instrunmentthimnbles ar oddin the, Class 1_1canister.  

2.1.3.1.4 Maine Yankee Spent Fuel with Unique Design 

Certain Maine Yankee fuel assemblies wer unqijyoejýJgnqd to accommodate r__ o~py~ics 

These assemblies incorporate variable radial. enrichm~ent and axial blankets.

2.1,3-3
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at a1n.31.5 Maine Yankee Fuela Can 

Fulase. l~ 7isife a1 oagnaf a eraeft iofeto-,~, §- 9'w. "E 

i tic dienio chese ax 

inces latche extri-al-y '-ihd fuela alon~~c~ L~db~es1i~ uels tha 

Fuel assembliThe I- also as ofdihlled and. screan~d boaged.'4uI Oiie daet§in~s aet io 4lýi

insalled onl hehe bracre psto ntasket. Theemt~y~h fulcnaavi sueefiueo 0' 
oef the ulrdasheld- assh febly cian. tdi~h~ ~~ 

square dimesio of8.encies ar aprton-dinter lsuaediesi ono f ýjc52 i nches, In he top 4.

2.13-4
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The__nI., nle-e candeign an fabric~ion f cs~ation sumryi proidd in Table 
__ __ _ __ sca desig p~~aramtr ofl c ie M ,ak ul a i 

thecotetsof a Maine Yanke fue1ca is 09~58kW 

2.1.3j1.6 Maine Yankee Site SpcfcSpent Fuel Preferential Loading 

The esiae_ MieYnkest sp2cific spnuel netory4i honin Tbl 2,3.-1 

,(N't,,ha th ppuatonof fuelia e configuato mayc a based on futurespent fuel 

loaded to take advantage oftedsinfaueso _hTasotbltrgeCnseadbse 

,to allow the ioadingpof fuel that does nt specijficaly ponform to te desgn basis spent fueIL.The 

designated preferential loadfing positions are s.howinj _______311.Te ope Q~ton r 

designated by the letter "C." These,.positions. are.ue rmrl o j ~he, 1oading of ful .ith 

mnissing fuel.rods, fuel, wit fuel rods that have been eplaced -brd fohr aeil o 

consolidated fu~e ,l~attices, andjfor danjagedýfl ujhe requirements fo prfret~l odn 

schemes using th oe. oiin result primarily frmsiligo rtclt ýal~toso h 

designated fuel configur~ations~.  

Maine Yankee consolidated fuel, s loaded in a, 'Maine Yankee fuel can -and,,.s, -therefore, 

designat-ed Ifor a lornier. position. Prfrnillaigi loue o spent fuel having a brnjip 

betwee~n 4.5000 and 50,000 MWDP/M TU.I_Thi~s fueijs~si peg d to -peripheral loaindsgae 

by flpjqe "P" in Figure 2d. 3."- Th~Jje temlanalysis su~Q~) h s o hs oain 

fpr jhigherijburn fulis present I d .in Seetion 4.5.L -As~deschbe-d in tha setin the -intro 

~io'ca'tions~ must be loa-c with fu',t~ha f's Jowe b9rb u an-''-~~ge ol ie no e~r to 

maintain the, design basis eat lodd c&omponent temperature, lim~its., Loading talsw~ic 

provide the limits for decay heat on a per assembly basis, are also provided in Section~ 4.5. 1 

Fuel assemblies with a control element inser ,t ed willbe- loaded in a.Clas~s'2 caitrand ba~ket 

for storage andtransport due to the increasedJength of the. assem~blywith th'cnro lmn 

installed. -However, these assemnblies are not restricted as to loading position within the bskt.

2111 1 -'
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:rqle .1.. 1-1 aie Yankee Site Spcfic Fel Ppulation 

_pM0Kof _~~~ 

Specii $Jj pyentFgi Coniguaion A4seniblie 2  Loading Position 

Inetd Cont I~i )ks C -O-) 

Insertd'n-Core Instrumnet (ICI) Thimble 13 n 

Consolidated Fuel Comner 67, 

Fuel Ro`d Repjlacdbv Ro~d Enriched to 1.95 wt % M 

Fueldý&epla.c'd by Swtle~ss Steel JRdodrý'i-rca~o'-*1 n 

Fulel Rods Removed 4 oe 

Variable Enrichment 72 Any 

Variable nrichment and'Axial Blanket Any 

Burnable Poison Rod Replaced by Hollow Zircaloy Rod 80 Corner 

Damnaged Fuel119 10  '12 Comner 

Bumuip between ~45,000 and 5~0,000 MWDJMTU 90Peihr 

1T~he total numnber of fuel assemblies ininv nto xiprdimi1,434.  

2. The nuine ~ofuel assemblies in somne tegorie ma Na dpeding onifutre fe~l 

inspections an/or ngineering Eva~luations.  

3. A fuel as~sembiy with an inserted CEA i te loaded ina-Cls2 .2carnister.  

5. CEAs ma.ntb inserted indam~aged fuel asseblies, consoliidated.fuel ~assemblies r 

assem bli 'es with irradited sta nl -ess steel. replacemi~ent rQds.' 

6. Basket corne'r positions are p~ositions 3, 6, 19, and 22 in Figure 12B2-1. Comr positions 
a.re also-0pe ipbp.positions.  

71. Only one Consrolidated.Fuel- lattice may be. loaded-in any Transportable Storage Gan~ist~r.  

8. Consolidated Fuel must be loaded in a Maine Yankee fuel can.  

9' Alful -pzsf ~ge must be placed ~in aine neq fuel can icludinfuijfel 

10. All spent fuel, inluding that held in a Maine~ Yanke fuel , an, -,mu .s t co -nfonrn to the, lo-a ding 

limits presented in Tables 12B21-8 and 2B2791 orcpool. time.  

Fi~gure 12B 2- 1. Peihr oiin--nld.the ierpositons.
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131-2 Maine' Ynke~uel Can-. e Fi a caionSe fiatiopi S~pn 

~The Main YankeeFe asalb eindi acrdnewtANEC eScin1,SustonG 

may. dfoftn. nderaccident coditions of st(-a . _________ 

*Thle Man ank-ee Fuel Ca wilsae sceened ents in the~ lid and base piat~te.Stajinless steelmehed scew 

tecaniser, cavitv: 

Materials 

*All structuiral mnaterialsar ASME SA 240, Tyji&304,stiess 'seel, 

Weldini 

*All wyelds shall be in ccordanc with thereferenced drawings 
*All welds specified to 1ýývisally exantincd sf~U be ex~ie sse-jfk in AShCd etinV r c 

with acceptance per AS~f oe.e~in,--361 

Fabricationi 

*All cutting, welq4ng, and fonjng shalt be in a o __ý __ý Secon'l, ~NG-4Q0.  

Akcctance Tresting' 

i he 'Mlaine Yankee Fuel Can (first uinit) ~and handling tool shll be load.tlested an~d,.y~sually instpecId a te 

completion of fabrication.  

Oualityv Assurance 

Tfeýae`ane u-'a shall be constructd 'under qult iassrne ro~gramth fat meets:~ T 
Subjafat G. - he quality assurne program ýmust be-_accepted byNAC International andl the' jcenseTf -i to~! 

iniiaton fthwork.  
A~iifl~i~ ~ iin~e(~Cinlia ce1) shall be issued by the fab cator stating, that the.(qpom~qflRmt, u

3.1.3-8
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oft'e"Main',Yakee'6ý-Can 

Parameter Value.  

b Ver4 iaIL ng4Ltý(in) 16___2.8 _ 

Inid Cros's ~etioni (ijA-3! ___________52 

Can Wall Thick~ness 18 Gag 14 .  

Internalavity Length (in.) 

Emipty yeight por 130)(Is 

Noe0,usd c's seto fMieYne Fuel Ca u~pper 

structure is 8.82 x 8.82 in. at~top-(4.ý in.) fqrj4d,,ngag-ement 

Lind fuel can lifting.. Thisppersrctr s located ab~ove th~e 

top weldmnt plaeof the fuel askt asembly.

2,11,3-9
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3.4.5 Cold 

Severe cold environments are evaluated in Section 11.1.1. Stress intensities corresponding to 

thermal loads in the canister are evaluated by using a finite element model as described in 

Section 3.4.4.1. The thermal stresses that occur in the canister as a result of the maximum off

normal temperature gradients in the canister are bounded by the analysis of extreme cold in 

Section 11.1.1.  

The PWR canister and basket are fabricated from stainless steel and aluminum, which are not 

subject to a ductile-to-brittle transition in the temperature range of interest. The BWR canister 

and basket are fabricated from stainless steel, aluminum, with carbon steel support disks. The 

carbon steel support disk thickness, 5/8 in., is selected to preclude brittle fracture at the design 

basis low temperature (-40'F). However, low temperature handling limits do apply to the 

transfer cask (See Section 12.2.2.9).

3.4.5-1
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the a t____inimizehe ptnilfor dispersl Of he fuel matra inotecnitrcvt 

ThýM ain~e Ynef'uel -canis- deine-d-to intact,- daagdand cbronsidate'dfuel ciirrently-in, the 

Maine Yankee fuel inventory.  

The fuel can is a square r~~etonube m~adeofye 3.04 stainl~ess teel wijth- a~,total len~gth~ Of 

ý162.8_inches. The can walls are 0.048-inch thickishee&(18 8gauge), jh iiu ntra-it 

o.te-can is 852J inces. , The-bottoin f the can, is.a 0.63-inch tick pate., F~oqjr-I-o nthie 

plates, screned with a >Typ& 304~ stainles~s:stee N~r s~creen 25 openingsrinch~ x 5 

openings/inch mesh), ~permit w~ater~ to~ be drained from the can durng loai~ng perations Since 

the ~bottom surface oqf the fuel can rests on theTscanister _bottom plateadtol slots -are 

machined in the fuel can (etnigfrom th hle to th side ofthe botmasml)to alowy 

ime water to be drained from the can. At the top f the -cani7the Nwall'ti:knes is -inreased to 

0.15-inches to pern'ut~the can to be hnldSotinhetop, assembly ide plats allow the use 

~of a handling tool to lift the'can and contents. To cnfine the cotet withjij&'t anth top 

assembly consists of a 0.88-inch thick *plate wit~hscreened drin olsidnical to hoseQinte 

bottom plate. Once the can is loaded, the can and clontents are inserted into- the basket, 'where~he 

can may be supported by the sides of the fuel assembly tube, which are backed~ by the struictural 

support disks. Alternately, the- empty fuel can m~ay be ~placed in th.bsetro.t having the 

designated contents inser~ted in the fuel can.  

In normal opeation, the, canis -in a v clpsto.Tewih ftefe can contents s 

transf~rred thro ugh the ottfrm pla te ýoif te- jo th canister botoi plýae, hich i tj i ide' rt l~ 

load path for intact fuel. The only loading in~ the vertical direction is the weigh~t of the can nd 

the top assembly. The lifting of the can with its contents is also in the vertical direction'.  

Classical hand calculations are used to qualify the stresses in the Maine Yankee fuel can.  

A conservative bounding temperature of 600'F is.~ used for th vdifo of the fulcn o 

normal conditions of storage.~ A temperature of 300'F is usedfoteliincmpetsath 

top of the fuel can and for the lifting, tool.  

Calculated strlesses- are compared to allowable stresses in accordance 'wt S Code, Section 

Ell, Subsection NG.

P.6-3
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,e7a ef s use• ton stre an sssare-

POO F'300 

ks i 6ý 

ksJi 2 

K". i 00"

Th'"Maie aneeful anJ' ealuted for dead Teighfý,oa 
~~i~i~i~so ~s ince hecan is not restrained'its ean e e ra 

stress is considered ob eiil' 

f actor of'3- ~on mterial- yiel trnt

��wr- 
3.6. 1.2� Dead Weipght and Handlling Loading Evaluation

The~weightoteine Yankee fuel can is 130 lT 

the tube of the fuel anis due to its own. weighti diion tothaipjCjtoate 
dy C dfatriqp ie ,tq the fuel can weigjt-fol*an,.pje aodo 4.ýpqgý 

d hapng, Based onthe. inimucross a. -r 

• the.margin, of safety at 30OF is.: 

~7~= 20,000/(143/1.714--1 
M.S. +p±LARGE

3j.6.1..2.2 Lifting Evaluation

Ba4'ý h-Io~de-'wi~tof thiefuel can, the lift evlainos o tile ~use of t 
desp citriaofANS N14.6 or NURIEG-06 12. 'How-ever,'ýof fo ý~ ocnevaim n 

godnineenn-pxactice a factor of safet' ofheoaei ýcl te-vsu r n 
stres.ev auations for the lift conditiorn. ic a cmie_,tess rst o
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'pj,`te aluated stresse are co~pAreodI.-t-mtray U dtingth, the YqRN~Mses stress is 

Side Plates 

Th~iepatswl e ujce~jbnh g, shen ea-srsesbcueo interacto 

,ihtelifting toldrn aoigoirtos h itn nae le185ic~ .8 
inch'iTfting slot,_ihilugs that are 1-inch Mde and lok.into the four iffngslots. Forti 

eYuaio, he haidligjqadi th eih of the consldtdfe seby(,0 ____ei_, 

wegt pu h an Yankee f ulcanpj eiglhm s0l ), eclfl edb 4 dyancjoad. factorof 

10Q%"-Altlough thefour slots ar~e used to ______cn_______i asue ta te pir es 

load i s shared b o Ivy tw ift slts.

The'stress in the side plat - above the lot is -etermn ,aa ~ng te ecion- boe t -slot -s 

a 6.15-inch wide x 1.875-inch ong x lJ125-,nch deep-beam that is fixed atbt ns.-"h itn 

tool lug is 1 inch w~ide and engages the last I~ inch of the slot.. The foQllowing figure-rep . §q~s the 

configuration to be~evaluated:

A /

~- a

4

Ld

4, '

�; �:, 
�

� B.  
/ � 
-'4 

'��*
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/ii3 lb iuse 620 ibs/i 

B~paq~t:Lqns ,andL_,moents giJ & Uo ru ii

P. _ra o at the otend o e I er, - ai ; 

WRA _L+ .212~

The 1oett h eft-en-ohhebeam, (M) is

The eacionat the rnglht end 'of thebeam (RB),i:

ýR'- w- IL- ) R ý -'620(1.875 -'0.8'75)7164'.2'='49'O.J7ýLlb'

Them ngtend'ofthe bam- (Mi)J's.
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The mxmmshear stress (T occurs at the rightiind of the slot: 

_ AD -_ 12908 psi 

The-Von Mses stress~(~ is: 

a;. J~224+3(2,908)' =6,573 psi 

the y~ie~jostreii -gS) for Typ'e'3"0-4 st'a'ls steel it - 2 2~,500 psi at 300"F j. Th -e factor ~of sAfetyis 

calculated as: 

FS= 22,500-3.4 >3 
6,573 

The design co adiinreqpinfiga safey factorof 3, ona~teri al Y~iej d -strgth iý' satisfied 

Tensile Stress 

mhetube bod wl b e subjecte4 to tensile loads durinig lifting opeJ1~ 

the can contents2,100 lbs design weight), the, tub.body.,weight (2.77-1 ~ i_~q 

assemb~ly, weiglt. (112.9,8 lbs) for atotal 'Pf 2ý, 19W..qi ouds. -4a4of -2,2.00- lbs, Wt"a J-1 

dynanic load, fa-ctorjis used-fr h analysis., 

Th~eltensiIe~sress&(qj)Ls tIn: 

Gt = A =1.714 in.'2 ,1 s

SAR - UMSO Universal Storage System February 2000
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27,7,~S~ 1. - 7 in-

Thlcdo st~n' ikiýs4& 

Weld Evaluation 

The weld stress (ayw) is: 

GW = - -_ I- 1,412 psi

where:

P=tht'combinedwei~h ofthetube bod bottom, wedm~n, an can content 

Ak =-~os of't~~iae th inner member i oind

Th e f-a~ct~rof safei&&li~s: 

n.S' 0.5(18,600 psi)--c½ FS =6.6Ž>
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Table 4.1-2 Summary of Thermal Design Conditions for Transfer

Maximum Duration (Hours) 

Condition1,3  PWR BWR 

Canister Filled with Water 2  17 17 

Vacuum Drying 10 10 

Canister Filled with Helium 16 24 

(1) The canister is inside the transfer cask, with an ambient temperature of 76'F. The design 

conditions consider the transient effect for a total of 43 hours (PWR) or 51 hours (BWR) 

starting from the removal of the transfer cask/canister from the spent fuel pool.  
(2) The initial water temperature is considered to be 100'F.  
(3) See Chapter 12, Appendix 12A, for Technical Specifications for specific limiting 

conditions.

4.1-5
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Table 4.1-3 Maximum Allowable Material Temperatures

Temperature Limits ('F) 

Material Long Term Short Term Reference 

Concrete 150(B)/200(L)"1 ) 350 ACI-349 [4] 

Fuel Clad 

PWR Fuel (5-year cooled) 716(2) 1,058 PNL-6189 [5] and 

BWR Fuel (5-year cooled) 716(2) 1,058 PNL-4835 [2] 

Aluminum 6061-T651 650 700 MIL-HDBK-5G [7] 

NS-4-FR 300 300 GESC [8] 

Chemical Copper Lead 600 600 Baumeister [9] 

SA693 17-4PH Type 630 650 800 ASME Code [13] 

Stainless Steel ARMCO [11] 

SA240 Type 304 Stainless Steel 800 800 ASME Code [13] 

SA240 Type 304L Stainless Steel 800 800 ASME Code [13] 

ASTM A533 Type B Carbon 700 700 ASMiE Code [13] 

Steel 

ASME SA588 Carbon Steel 700 700 ASME Code Case 

N-71-17 [12] 

ASTM A36 Carbon Steel 700 700 ASME Code Case 

N-71-17 [12] 

(1) B and L refer to bulk temperatures and local temperatures, respectively. The local temperature 

allowable applies to a restricted region where the bulk temperature allowable may be exceeded.  

(2) In accordance with PNL-6189, the temperature limit of 380'C (716'F) is used for the evaluation of 

fuel considered in the design basis heat load .(23 kW). For temperature limits corresponding to 

different burnup and cooling times, refer to Table 4.4.7-5.

4.1-6
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Table 4.2-3 Thermal Properties of Carbon Steel

Value at Temperature 

Material1 Property (units) 100°F 200°F 400°F 500°F 700°F 

Conductivity (Btu/hr-in-°F) [13] 1.992 2.033 2.017 1.975 1.867 

Density (lb/in3) [16] 0.284 

Specific Heat (Btu/lbm-°F) [17] 0.113 

Emissivity [9] 0.80 

1. A-36, SA-533, A-588 and SA-350.  

Table 4.2-4 Thermal Properties of Chemical Copper Lead 

Value at Temperature 

Property (units) 209°F 400°F 581°F 630°F 

Conductivity (Btu/hr-in-OF) [18] 1.6308 1.5260 1.2095 1.0079 

Density (lb/in 3) [18] 0.411 

Specific Heat (Btu/lbm-°F) [18] 0.03 

Emissivity [9] 0.28 (75 0F) 

Table 4.2-5 Thermal Properties of Type 6061-T651 Aluminum Alloy 

Value at Temperature 

Property (units) 200°F 300°F 400°F 500°F 6000F 7000F 

Conductivity (Btu/hr-in-°F) [7,13] 8.25 8.38 8.49 8.49 8.49 8.49 

Specific Heat (Btu/hr-in-°F) [13] 0.23 

Emissivity [15] 0.22 -

4.2-3
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Table 4.2-6 Thermal Properties of Helium

Value at Temperature 

Property (units) 80°F 260°F 440°F 800°F 

Conductivity (Btu/hr-in-0 F) [20] 0.00751 0.00915 0.01068 0.01355 

Value at Temperature 

Property (units) 200 °F 400°F 600OF 800°F 

Density (lb/in 3) [19] 4.83E-06 3.70E-06 3.01E-06 2.52E-06 

Specific Heat (Btu/lbm-°F) [19] 4 1.24 0

Table 4.2-7 Thermal Properties of Dry Air

4.2-4

Value at Temperature 

Property (units) 100°F 300OF 500°F 700°F 

Conductivity (Btu/hr-in-°F) [19] 0.00128 0.00161 0.00193 0.00223 

Density (lb/in 3) [19] 4.11E-05 3.01E-05 2.38E-05 1.97E-05 

Specific Heat (Btu/lbm-°F) [19] 0.240 0.244 0.247 0.253
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45Standar Fuel with IP-oreJA itrmrn~t Thimbles 

ertin tueli assmbies have in-coeisrmettibe strdwithin he cnte 

ý:c ulasml. tria ncr instrumnent thimble asebyi h ete ud ueo 

In pactncastho on te t erm 

4seml ýth__ s'onfrauaion h h a pronanc ohese fuela§sexf Isb 
by that, of the stadard fuel assemblies.  

4.5.:1.'1.6 Standar~d Fu-ef'Ass e-m-blh with VariIab IeE Enrichen t an Axfia I a s.  

the thermal coniductivities of the- fuel assemblies wth3 vaibeercniet(ail n xa 

blankets are considered to~ be essentiaillythe~ sam astoeo tnadfe sebis ic 

ihe heatjload per assembly is limted tote& j de ioni basshalod th~ere isn eff L'n te 

thermal performance of th~esystem due to ths loadinucofT-rtion 

4.5.1.1.7 Standard Fuel Assemblies with Remroved Fuel R ods 

Except for Iassembly number EF0046, the mnaximum niumb~er of misn ulrd fonasadr 

fuel .assembly is 14, or 8% .1/l76),ofte otal nmber ofrd noefe seby h 

maximum heat load for any one of these fuel a-seb si.cnsiai~l eem e to be. 0613 
kW. This heat load is 374% less than thedesign basis heat load of 0.5 .Felasml 

EF0046~ was, used in thle consolidatecitld fuldeosirxitioii proramaand has onv6 ods 

remaining in its latt~ice. This fuel assembly has~ a heat load of 7~0 watts , 7%j of the dei ýqbais 

heat load of 0.958 MW -Therefore, the therma prfomace of fuel. ase bliesvAwit eipjno fu 

rods. s, bounded by th~at o f the standard fuel a~ssemnblies.  

4.5.1.1.8 Fuel- Assemblies with Damaged Fuel Rods 

Damaged fuel assemblies are tandard fuel assemblie~swith.,fuel rods with known or suspected 

cladding d~efects greater than hairline cracks or pinhole, eaks. Each darnaged fuel. s'ml N~i~l 

be placed in a Maine Yainkee fuel can. IThe primary function of the fulcnis to' confine,fuel 

material within the cnand to -facilitate handling and retrievability.3- he M4aine Yankee fu~eicqp 

is shown'jin Drawings 412-501_and 412502.Te ,placement of telad 'ca'ns is restricted 

by teoeaigprocedures and/or Technical Specifications tojq4.dipg it hefour fuel`-tb

4.5-7
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po~ii~n~i~I~iei ,ofhe fulbasket as showniwn Fiour ea12B21fmeqi 

,A~ILS&b is104sioqbaslsjieat load .5cL ZAY;) 

t.ubes of thejdamagedfuel hield in theMarne Yankee fuel can-The canister s asmdto contain 
tweny (j20).des ,ignl a'sis- PwR'fuýel assemblie an a4gdteqsrbisi ulcn nec 

~of the four comer poitions.  

'Two-debris~ -cmaction lvels r considered fo th-1.%Ogcndto.(as )10 
compaction of thefuel rod, ful ldig n ud uedbis'eutn na5-hdbi 

entire Jheat g, euretjon rat ~fp a single~ fue as y (i .5 i oncentrtedin the debri 

region with the remainder of th~e activ~efuel reInain etgnrtionrae ppie.' T 

ensure the analysis is Ibo .unding, the~debris re Igionijs ,loate at th 11o rpr eat-ieIfe 
region in lieu of the bottom of the fuel can. This 'lctioni co~ser to the centeri of ij ebasket 
where the mnaximumn fuel~cladding tem~perature occurs. Th fetv hra cnutvte o 
design bais _W fuel ~assembly, (Section4.4.1.5) are ~used for th'ers reio wf M ihTe 
thiermalconductivity''f heliuni~is used for thereminderof the~ aciv _ _lengt~i.  

Boundary condition~s corresponding* to thei normnal condition of storage ~are usedI at the.-outer 

,surface of the canister model (see Section 4.4.1.2). A s-tleadvys: t.th~ema~alha~ays~is~is.Oromec 

The results of the two thermal analyses, peyrformedfogr 100% fiielvod. fuel claddling, apa':" We 

tube, failure are: 

MaximmTpemieaue('F) 

Fuel Supp~ei~ rort JIjeat Transýfer 

Description CIadding Disk Disk 

Case 1 (100%. ompaction) 654 672 598 594, 

CaLe2; 5O Cmpcti on) 674 ý594 6.29 616 

Pqi' , 'i W uell ý679 N/XA 6 ,15 02 

FAlio b] e ý1~6 N/A O

4.5-8
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Asd te•o-•.- d• e etrem•a-e o *). 10 % od, fuel ndjj-giide •tube failurewith 

5Q9%picopaction otthej _debii~ results tmeiaue~s thtaels hn1 oirta hs 
salcadf th ,esi 

___g disku. T heaiumtprtrsfr thesfuel em withig 

te erature ran g for both }1001'6 f cases. A use u inhe 

structural analyse'sof the fuel basketenvelp toe clcuated ~for, boh10 aiuecss 

4.5.1.1,9 Standard Fuel Assemblies with iDamaged Lattice 

Certain standard fuel assemblies ma have damage orphysicalallterationi to the 1attice or cage 

that holds the fuel rods, but not exhibit dmage to the fuel rods.  

The effective thermal conductivity for the fuel assembly used in th hml.aaye inSection 

4.4 is determined by the two-dimensional fuel model (Section 4'..1.5). The .model 

conservatively ignores the conductance of the steel cageofth~e-fuel aseby hrfrdrae 

or physical alteration to the cageshas no effect o t tf the fuel assembly 

used in the thermal models. The thermal iperformance of these fuel assemblies is bounded byjtha 

of the standard fuel assemblies.  

4.5.11.10 Failed Fuel Rod Holders 

The Maine Yankee'site specific fuel inventory includes two (2) damage Id fuel .1a It Itices~ desi Ig I . td 

CFI and CA3. CFI1 is a 9 x 9. array of tubes having roughly the sae dimensions as ajfuel 

assembly. Somlelof the tubes.hold, damaged fuel rods. CA3 is a prgyvjousy used fuel ass~embly 

cage, into which damaged fuel rods have been inserted.  

Similar to the fuel assemblies that have damaged fuel rods, the damagedfuel lattices will be 

placed in Maine Yankee fuel cans and their location in the basket is restricted to onle.f th four 

comer fuel tube positions of the basket. The decay heat generated bythe fuel in each of-these 

lattices is less than one-fourth of the design.basis heat load of 0.958 kW. Threfore, the thermal 

performance of the damaged fuell lattices, is bounded bythat of the standard fue assemblies.
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Assmbihfes ith Dwaged Fuel RodJs Insette in ui&de 3e 

positions arerestrite c p th frconer Sue I , e o gfelrd h ud 

tubes of, "a f-uel as-sembly slightly <ncrea~sesjill axial1 cofiducta ,nc -e of - h ze "ful- seml' h'i 

re~placed by soi maeia)-Thrfoete ilhein peformnc of thesfue assemblie4si 

bound~ed by that oftesadr-ulasm~s
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Figuije-1._5jJw3 ;Eval4uated LocatioinL fothe MaineYk' Cosliaed, Feljtattice in the 

Tqqý!.LBaket
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AciveFelRp-o i heThreDie___l aise Model

Note: Finite elem~ent mesh n'ot-shown or, clarity.

I~4.5-1

Fig 4-L
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4..5.1 .2" Maiu lowbeHa IasirMan ake"ie vc Fuel 

T~is~secion inclue eautosfor the MaineJ Yakefe netr hti~~~u1 

outside of 'the' cladaing temnjrturee valua&6iinpreenedin Section44.,I or be~u.Wec ,t _1toQ llo 

these differences.  

Maximum allowable clad temiperatures and decay heats ar~e evaluiatedkfor: 

1. Fuel~, with-burnip, in exc7ess ofj90 MW U (mxmm Q0 

2. Preferen ti all loading patterns with hotter fuelonth eihyptebast hd 

3. Preferential loading wit fuel exeeigdesign ebass hat oad(.958 kw)pey 

assembly on the basket periphery.  

As showni in Section 4.4.7,1 the standard.CE 14 x, 14 fudetl assml,_4,a ýg c tyjwe 

cladding stress level than the equ~ivalent buu etnhue1 4asmlI is, the 

conservative to apply the'characteristics of the design asis asmrbly to h E1 4Mil 

Yankee fuel ass~emblies. (Note thtte etnh~e1 4asml vlae nScir 

4.4.7 is the fuel assembly used in Westinghouse reactors, but it is -not the Westi nghouse 114 x 1 

assembly built for use iii th-e- CE reactors, such as th'e Maine Yan~kee ra~ct.) 

T.h-e- m *'aximinumrn al 1o wa bi e-dec a-y h eat,. li~sted, ei ther 1on ~'a' per c'a e rpý ssmb'- .  

combined with dose, ate limits in Chapter 5 to establish cool time limits as a function of.-burnup 

,and initial enrichment. Cool time limits are shown in TIables 5..-0frMin*Yneý,fe 

assemnblies without in~sta'IfTed control components, and -in, Table 5.6.1-12 fdri fuel assemblie's with 

installed control componenits'.  

4.5.1.2.1 Maximum Allowable Temperature and Decay Heat for 50,000 MWDJMTU Fuel 

ITo evaluate higher ~burnjip fuel, oxidation layer thickness and fissio gas release fatosare 

established. For higher burnupfuels~, (i.e., rod peak .burnup up~ to, 5000M DMO'an 

Yankee experience is that-the Aaximuij-oxide layer, thickness ntefulcadg-is 120 

microns, and that the maximum gas release rate (fuel pellefto rod pjentm in intact fuel rods) is~

4.15-115
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TO doal ecladn ten pean ur cac o ýnip~joyanso f 

6.61-1 c m, th e cladding s tress levels- for the, 5 ,QQ00 MWDIMvffl bqq 
(maximum stress) are determined and listedi in Table 4.5._1.21 Th djatais 1)oteaadi~fgt~the 

generic allowable tempeeature curves, in Figure 4.'5.12-2. lncluded in Figure 4.,1.2-2 rethe 
35,000 MWD/MTU to 45,000 MW/MTUJiit~lies developed inScin447.Teitc 
of the 50,0o0 MvD/T res~ults~ intelmtn ldigtnpra~ hw nTbe45122 
The resultin~r - aiunallowable heatjoad' per aitr oul assemhbliewithunup of 
50,000 MWD/MTIJ is listed in Table 4.5.1.2-3.  

4.5.1.2.2 Preferential Loading- with Hotter Feonthe Pi hyofthe Basket 

The design basis heat load for~ the UMS thermal anlysisis23kW' uniformly ,distribute~d 
throughout the ~basket (0.958,kW~per assem~bly)., Th~isjheat oa ple ote aktsrcua 
components at any- initial fuel lo~ading time. Fute reutonha odi eii~ for-the 
Maine Yankee fuel assemblies, that fall outsidethe boundis ofterqie~t'fmxmmha 
load as shown in Tables 4.4.7-'8'and 4.5.1.273." Theseas.emlsinud: 

1. Fuel 'assem~blies (with spqgifiq.cun .uand,;coljq) yt,~, h 
Maximum, allowable decay heat ditt~~yter-ldigjmpqu~A1q1a.' 

Cp eqding-te limits as shown in Tabes-4.47-8,-an .4-5J.1.2-3ifoae 
ufi~my(all 24.juel assemblies with I the sane- burn up .-nd _c~. ie~~,,h 

,same 4eay~heat).  
2. Fuel,,assembl1ies that are expected to exceed the design <basis he~at load 'of_0.958 

kW per assembly (maximum heat per assembly less thapj 1.905 XW).  

To ensure that these, -fuel assemblies do not exceed,. their alo~be lddn e rtrs 

loading pateris conlsidere.d that paces ,higher hetla sebis t h eihr h 
basket (Positions"A" ?in, Figure 4.51.2-1). apo.cpqp ensts er-heat load 
assemblies i~tfe asket'interior poiin (oiin B n Figr 451.2-1),_ Tee a~12 
intei~oraset~~j n~pe 4bs locations ann the UMS PWR abaskettlcton.sin7 d6'sesi &ý Th 
Imaimu~m-to tal baketh e -at laI ds i -ndica Ite d Iin Tables" 1,41..-,and 1 23~ --are - a ntaind fr 
ýhese eripherl lodng cnros.

4.5-1,6
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lirrd ~a sernbýqlv.yto the, 

'k95 k~esigqi basis ,h batladllni- (J23 kW_.l~ie .b 4asm 

a ahicesste e sebyha load__ lmt to, 1.05'- for asemlisin the baske 
pe -loJcations. Th pi pproac.alw aiu, lxblt tC 

In, order to .loa~d the. preferenitial ~pattern the fel clddn maimm te-ie emst be 

main mined 7 belo-w the__a11ow~a-b~le teprtrsfrprpea and,.Inerr assembies.'. ~The 

requirement, of maximumntotalheat loadper basketas Shownable 4.4.7-8ad ~52

must also be. -met.  

4.5.1.2.2).1 Pciihffal Assembli rniited t a ecay HetLa f098k u se~j 

With a basket heat load~ of 23 k~W, unfrl odd h aILMcadn eieaueo 

peripheral assembly location was determined to e566"F (27C ae i h hrilaayi 

usiiýg the three-dimnensional cani~ster m-odel Aspeetdi eto .412 hl ivbse 

location is restricted to a heat load of 098kW, n~o-nfr loading ithaotal baktha 

load less than 23 kW will result in a peripboral asebycadn er-prtLr esta 9T 
This temperature is well below the. lowest maximnum. aloal ldtmertrýo 1
indicated in Table4,5,1.272 (which redced, Jo.95% of he acua al~o~wable. of 
329'C). IFuel assemblies at a imaxirndm heatlioad of098k ateeoe e oddit h 

peripheral basket location at any cool time,, rovided interior assemiblis nmeet tlrstrictions 

outlined below, 

Decay Heat Limit on Fuel Assemblies Loaded into Basket Interior Positions 

Interior' fuiel asseblydecay heat loads Miust bereduced from ths naunfr odng 

configuration, see Table 4.4.7-8 and Table 4.5.1.2-3, to allow loading of-the hghpheat load 

assemblies in the peripheral. locations. A .parametric.< st~udy_. i's _pr~formed1 usijng jethejr~e_

dimen~sional periodic-model as described in 4.5.i.n Figure -42)i~ to deonstrate tat 

placing a higher heat load in 'the.periphea location does ntresult in haigof the fe 

asse~mbie~s in the iteiolcations beodthat, found in I eun 6m atoa " 
suirface of the model isassumed to have a- uniformi temprature of 350'F.  

Two cases are considered (total heat load per cask 7=120 kW for both cases):

I . .  
44ý 7
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2. K- uniform load'g 

Heat load 0~.708,(17/24) kW ve sebvfr1 neirasmle 

Uniform LoadingizF C Non-Unfofrm Loadinig (OF 
Fuel (Location. 1) 675 648 
Fuel (Locations 21 & 4) 6132 6.1.  
fuel'(Loqa Io 1 5 577 588 

Basket 611 ~592 

Locations are~ shown in Figure 5,121 

Thie maximum fuel cladding tem pratre for C ,ase . nii-nf lodl ~ieýI 

that for Case. Iunif Jioang pten).~ The comp4 Irison sos thtpaigJhotteir fueli~ 

peri heral locations of the baske an~ool feinT te~ ineirlctos(hl anann the 
I ame total heat load: per baskei) reduces th~e maximumn_ _ul-la n teprtr (whch &cus 

in the interior assembly), as well as the maxirumnbaiket telpeature

Because the basket interior temperatures deraefrnnuiomoaigi osraiet 

,dtermine, the- maximnum alowable, heat load for th interior assemblies based on thevlue s (total 
allowed h ta).soni Tables 4.4.7-8 and45..73adth ealod ort'q ul 

aseble i 2 meriphelloctins (12 0958 kW. Foea ~hi1-erc~eAAý 

ýTD/1vfuel- in a'uiomlaigi esrce oa.bse ajay ragej hea I d of-1.5 
kW per Ta~ble 4.47-8. Pla ing 1i2 fuel asebisa ,5)kWit h aktpn 
requires the interior assemblies- to be reduce~d to 01.667 kWprasml 95ýk 

basket total heat load. Table 4.5.1.2-4contains the matrixwo maximu~m allowable hea~t-lo'dds4," 
asse~mbly as a function of~bimvpfand, cool tme for ineirasmle o hcnit 

teperiphieral assemhblies, having a maximum, hea~tlo~ad of.0.958 kW per asemb~ly,

4.5-1-8
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Figure 4.5.1.2-2 Maximum Allowable Cladding Temperature at Initial Storage versus Cladding Stress (50,000 MWD/MTU)
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Cool.Tnime CladdingTejnp,ýr!ur 9 i4im 

5 0
0C 

lyr 

15 yi 32901 330
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fyd for Maine Yankee Site Specific Spent Fuel

r"Qj~~sý'oi~o eemet ssebles CE),in-or intrmn t tiii~i(J10) himbles, and ful asemlies 

cojntain C, ctvated stanesteel replacement ('o e consolidte fuel 
Sh a anec en ventoi addition to 

those fuel asgbisbvn tp~ewen4.0 n 000MMMU 

rods, removed fuelros, axiablnesposnrdyailerdalerch nt an Iow enriched 

Sustbitut rd. II e Is ,e c oe Ints~ do not result indditioa n1 soure e -s tobeqonsid Ired in 

shiel~ding evaluations and are, fferefore,enele by.t stan.ar fuel assemnbly evluaion.or 

§hieldig ýcnieatoso the variable radial enchmn assembis th plnraverage 

enrchmentj isemloved in determinin niiI11 O]tmes. Asdsrbd inScio_66._22 

,fuel a~sseblies wvith variable radial enrichm~e-nt incor irat fuel ros hat, renrichdJolon of 

two levels of enrichm~ent.Fuel- assemblies that also incorporate axia bakets ae descib~ed ini 

Section Axa lnescnito nuarfe elt nihdt . %Li t c U , ued 

in- th t doto 5%~ 7 inches)of th ciefe eoh h rmiigatv ulln 

of the fuel rod is enriched to one of two levels of enrichment incoirportetd-jn th uldsg.  

5.6.1.1 F~uel Source Term Description 

Maine uaketilized 14 _ x_4araszfebsdndeins ____dyCobsto 

EnT-eemg Wesxon hoseNuclear. Th rvosyaaye Combusion 

F-ign~eeing CE 14 x 14 standard fuel desig is s elected as t e es i (n basis for this anayi 

0.3765-inch norninatfelpelle diameter. a 3-fciatv ulln-h n 5,hoeia 

fuldnity. Thiis reults in a fe as f0437hJ 

Maine-Yankeejj fuel 0as-ol MTU and, therefore, produces .ojundin2gsource-terms The 

SPAS2H model of. the CE 14 x, 14 assembly (§hOwn in~ Figur 1)l-flt a nmal.burnup of 

4000 ePr/T.and 'ii ii ichrnent of_3.7 wt. %J is,4-ý4~ provide~d in 

Taie- 2.'1.I1

Source'terms for various combinations of~ bum~up, and initial enrichment are COM~~pI44jb 
4djstng heSA___UR parami~eter to model the sie rnDadscfygeiitl 

enrichment in the Material Informati-on Processor input for U.2'
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41A1J ControlEEement Assembli (es~ 

tor te ,&EUA`ea' t-heas~sumtons'ae 

Tli iraitdprino teCA'senl 'e tojheICE tip 
since %uring- norrnaoperation h lmnsaeerctdtorlecr n 
.only the'psae sujc-osgiiai neutoflx 

neutron souc r-on~~ inte hracteitc aaae(D)ýI 

3j. Ma~teriasubect to a~ti~yation~ hCýjp._I sanesse 

ahe GasPneli asued ton ohae~ aconetain-f ,V.  

CD niatesCEthat ~aii toa of245k weýAo hs'ntna~sp~etL 

of the active fuel regrion whnisre nteaseby h oaino 
the CEA~ source is based4 onte, h ulasml n 

CEA rods and the insertion de th ~of _the CiEA spider into the top end,
fitting.  

5. The decay heat generated in the most l~u'igCAa vasco iei 
2.1 Wkg6facivted steel and incone ~and 3.1Wk factivateAC' 

In-Cd._Althoug~jyqi gner coltmsaecniarei hs )§so h 
fuel'soure. term., this decay heat generati~on rate iscnevai'l 4se df 
all longer CE~A ~coo1 times'., For,__ &.ak_____lae wt ue se~b 

containing.eigrbasis.CEAs, th diinlhetgnrto duej to t 
CEAs amont,;~ to(.6WkgxAý g 

CEA/cask,=36VW/cask, 'which is _neraie rone ~to350 WIca 

Si lhe activatedj poion.~~tCA is rsn onyi helwr 8 inhes f teacie ful.an 
adjustment to the one-dimnioh~al dose rate limit is derie bae ndtie'~e-iesoa 

results obtained for the CEi14 x 14 fulel with and without a CEA present.  

Table 5.6 14sow's the..acvatfon histqr? qEsepoe tMie.Yne.Bsdnti 

44tat, individual source Jerm, caclain ý, ar-pýmedfo each C grqp,,, 4j4 . i

5 -6. I-j
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5.61.1.3 Shieldinig Evaluation 

be.... n U n 

6p4,4 ;býbit..2ojqs'ncohsissp;,•fist a o n .; ftSE14x14qlolwn 

re or Yy deSe 5peo enthim Alo e 0te0! TroEvuinfr 

And B ue, Fuel-assemblies was s•c.ae n-fe dar ar addresed e icitl.The 

Resultsof tanalyrareoadgales c git ne eg.o q' 4 fuel 

porifigyration.  

NFo restrictions, are a on the loading locations for any e•mthenon•f•sh~el'akm lL n h arware 

~coxnponents. This iplies that a canister may cotain ~up to 2 C .s24IC tfbles,,or -24 

steel substitute rodassemblies or aInyr combination thereof co t"Ime 

is selected for any of the_,component's in ,the canister. Neithe -Aso ~ ~tjhjimbles may b 

placed into an assemnbly containing steel'substitute rods that have reevdcoreexppsure.  

thimbles~ and CEA's. may b~einserted infuel assmbles taalohve hl'ii-Zircalov rods 

replacing burnable p~oison rods, ~solid te osrefa4fe rod provied thre hs ben o 

reactor core exposure. of thie steel rodsJuel aseble wihfe osrenvdf h lattice, 

fuel assemblies w~ith -variable~ eniheto-Io.~nJcmiitr~ac-e e ulrdo xa 

blanket fuel assenmblies. Due to physical cosritIItibe n Escno elctdi 

the same assembly.  

5.6.1.4 Standard Fuel Source Term 

Results are obtainedjor CE. 14 x 14 fuel witLh no addltiona non-fuel, material included, by 

foling the mlo.able coIoinI tIime I61 

developed in Section 5.5. CE 14 x 14 source trsat vaiu obntosofiiilercmn 

and burnup are coniputed using the CE 141x 14 SAS2H model described in $Sedtion-5,1.1,I 

following the methodology developed in Section 5.5, one-dimensional shieldingS*16 cPclays are 

performed for CE 14 x -14 fuel region sources at various 'combinations, of initial enrichmient, 

burnup, and cool time. The resulting dose rate~ and source term'idata is interpolated~t dete~trmine 
the cool time required for each combi pnaton fenrichment and iburnup t he decae h sign 

basis limiting values of dose~and heat gen~eration rate.  

The resulting loading table for CE 14 x 14 fuel with no additional non-fuel rnaterialis sh1own in 

Table 5.6. 1 -10.
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_g41ýq~q_ Ua~q COe C nat o n heral~ 

Eaa E6 

for~ýn,, ath fu aseb t s ciie um 
hi~jn asst cooad ' me ,-lqur 6ý b&V1O, os 0vs.-eý ' 

ad~~Ja~ i pgria heanltelmns ip 
LqK.ý4_ aI1 ena his a d co iecm iatosfreI~e 

adinsertdiori aSopMDIgs ae lised inTable A1-1 safntoy., nta ncmn.Te'0 

~~~~f~~~ iE jitihitflgljsmrmnd s a cn aed ay tecm "p o i 

inredictres in pte soum hedin' is rslALeoign C ec.  

5.6.1.4e1 Cos~n tro Elmn lAsse2mbieste pm(gitenT_____ 

,Tk1 lpyl of theansalysis. iso ~eA, of oalh tim es foM ieYiigjý,co.tm 

thsisn bai s ___ _ aA;t1_o wiethrjt Cool time of 5 01 e asmlecnwig ,A 

Willbe oadd i to Clss2canitefrs an hinchresd fasfe gh ogrtauh6e Qd ssýFcnstrsue:o
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P- ieniu'l hilin AalyisR~ult fr aious N jneYake 

qjE kg~ifig~ations Establishing One-Diresoa D~ose Rate Lirit for 

Lodn ale-nlsi

CEA Cool 'Time Dose Rate ]Delta Limit 

[years]i Lmreni/hrjj FSD [Inrem/iiiry LnweniAhr 
Class 1 Result 32.0 ý0.85% -34.2 

NoICea .321.0 6,51% 7. 34:2 

05y 43.8 0.59%, 22.4 

toy 33.11 0.69% -1.1j 33.1 

15y 32.0 0.85% ~0.0 34.2 

2y32.0 10Q.85% 1 -0.0 314,72

5.6.1-213

Ta'Ulq 16 -1
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x,4oV nCtain~i~gTCEA 
Coole to fndcaftdjtrpe

>t.

Note:ý Th~e NO A(Class 2) counis poiefr opaiso.,.Fel assemblies w'ibu' 
CEX insert may not be loaded in a Class 2 canister.  

5..6.1-4

Londing Table for ee14x14 Fuel - urnimn Required Con] Time in Years 
rnun 30 GWDl/MT MHinmum Cool Time fvI for 

.EnrimntnL NoCEA (Clas 1) NoCEAIClas 2) 5 Yr CKA 10Yr CEA 1P Yr CEA 20 Yr CEA 
1.9 5 5 5 5 5 5 
2.1 5 5 5 5 5 5 
2.3 5 5 5 5 5 5 
2.5 5 5 5 5 5 5 
2.7 5 5 5 5 5 5 
2.9 5 5 5 5 5 5 
3.1 5 5 5 5 5 5 
3.3 5 5 5 5 5 5 
3.5 5 5 5 5 5 5 
3.7 _5 5 5 5 5 

Burnup 35 GWD/MTU Minimum Cool Time fvI for 

Enrichment NoCEA (Class 1) NoCEA (Clqa 2) 5; Yr CEA 10 Yr CFA 1JYrCEA 20 Yr CEA 
1.9 5 5 5 5 5 5 
2.1 5 5 5 5 5 5 
2.3 5 5 5 5 5 5 
2.5 5 5 5 5 5 5 
2.7 5 5 5 5 5 5 
2.9 5 5 5 5 5 5 
3.1 5 5 5 5 5 5 
3.3 5 5 5 5 5 5 
3.5 5 5 5 5 5 5 
137 .5 5 5 5 5 5 

Bnurnu 40 GWD/MTI I Minimurm Cool Time [FA or 
Enrichment NoCEA (Class 1) NoCEA (Class 2) 5 Yr CEA 10 Yr CEA 15 Yr CEA 20 Yr CEA 

1.9 7 7 7 7 7 7 
2.1 6 6 6 6 6 6 
2.3 6 6 6 6 6 6 
2.5 5 5 6 5 5 5 
2.7 5 5 6 5 5 5 
2.9 5 5 6 5 5 5 
3.1 5 5 5 5 5 5 
3.3 5 5 5 5 5 5 
3.5 5 5 5 5 5 5 

37 5s - 5 _ _ 5 5 
Burnu 4. GWD/MTIJ Minimum Cool Time IvI for 

Enrichment NoCEA (Cias 1) NoCEA (Class 2) 5 Yr CEA 10 Yr CEA V; Yr CEA 20 r EA 
1.9 11 11 11 11 11 11 

2.1 9 9 9 9 9 9 
2.3 8 8 8 8 8 8 
2.5 8 8 8 8 8 8 
2.7 8 8 8 8 8 8 

2.9 8 8 8 8 8 8 
3.1 7 7 8 8 8 8 
3.3 6 6 7 7 7 7 
3.5 6 6 6 6 6 6 

'A...... - - -6______6 _ 6 6 6________ 6 

.Burnnn 50 GWD/MTIL Min imum Cool Time [v] for 
Enimen oCEA (Class 1) NCA (Cls 2) 5 r 10 Yr CEA 15 Yr CEA 20 Yr CEA 

1.9 18 18 18 18 18 18 
2.1 16 16 16 16 16 16 

2.3 14 14 14 14 14 14 
2.5 12 12 12 12 12 12 
2.7 12 12 12 12 12 12 

2.9 11 11 12 12 12 12 
3.1 10 10 12 12 12 12 
3.3 10 10 11 11 11 11 
3.5 10 10 10 10 10 10 
3.7 10 10 J0 10 10 10

Table 5.6.1-12
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accident acietcs re etn os ,, 

umtou2 ?el rodan er6 eusl ess re falten tos i t tfeour 

ppsitdonsof the bask~et. With this l~ding re~stnction- h etngiue1 17 OFA4 cntcaity 

evaluation remains bOsu ndng 

6.6.1.2.5 Assemii{c~s ith Fuel Rods i h ud ue 

Anfew of the M aine Yankee assemblies a-p-in om h tub es 

To evaluate loading ofi these assemblies lnto the caniser, ail arlysia Isaod then aritact 

fuel rcods i•to 1, 2, 3 and:then 5 guideo tubes is made. -e -results of- teevui n , omeso 

configurations are shown insTable 6a.6.1-7.  

While higher in reactivity than the Maine Yankee hybrid base cae n ulcnfgrtoRw 

up to 2 fuel rods per guide'te listless reamutiftel aciden calxisiet tle W estingnk 

17x 7OTA fuel. assebis &Therefor~eT~i the ~ Nen-ousej17 x4 F fuel ijty 
evaluation is bounding-.  

In addition to the fuel rod~s,, ome Maine .Yankee assemblies may contain ppjison shim rods i 

guide tubes. These ~solid fill rods will serve as parasiticabsorber and dipaemdrtra r 

theefre otincudd i te citcality mod~el but~ are bounded by the evaluatin performed.  

6.o6.1 2. tteml6 Consolidated Fuel 

the consolidated thl iames a 17n 7 array of intact fuel rods with positch ons of 
theloctins n he rra'cntan.sold fill r od~s an'd~so6me -a..re'em~pty'.ý-o'etemn .eratvt 

of the consolidated fu'el lattice with empty fuel rod position~s, an~analysis changing the loction 

and the' number of empty positions ispromd hscnoitdfe n--''s con'l~sid~s2'4 
consolidated' fuel lattices in th ake.Al4 ,24 onolidated fuel lati~cesr cent~ereYd inhefuel 

tubes and have the _aenumber and I ocation. of epty fuel rod positions.
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Th ~ ýl§ý~vautio Iarge si~i arel~ rre..rectK Yd8e thten 

qmit ue eo e ýe 

tinf3 skitionded waini er reitht 0.380finc oadin 

6.6.1.2.7 thi Conclusionsae hwi al ..- 8 of uaoshy h7 

pgsiitica n§--'-resutina f orte Macine entha h Waestfi ingou~ 1'7,,x t1he-bp m `de 
baset oaed iththselifaed assemblye calse occu~s wimtha 1s1e ii s h 

baskt ~th~ n~ps~i ~QT~i~jp~~jpovidd tat onsli ted fuel ist 
the fou sncitorn-efucmrfultbs h ecivtý, senJ oer tkneacdn 

codto oAf th basketloddwtWeinus17x7 OAassemblies Thor soild n-9 

oftecn *lia fuel17 iLnsoldaest'cted toutel aoutcoes ultb oiin f h :k ilti 

The criiclo~ityaalssfogh Maine Yankeef~~eo esitrced aspeii fuldmntae htte 

e All 14 x14 fuel assemblie's withlesta 176 fuel rods or solid filler rods a aiu 

enrichment of 14.2 W It % 235U.  

*Variably enrichledfue -~with a m~aximumn f~uel rod enirichmnejt of 4.21 wt, % a5j~ 

SFuel Žyith solid stils steel ifiler rods,, 'slid Z ic 4ly~ller rods or soiildp%Žýo 
Ish i , ".o d s in ajny I oc a ti cq n 1.  

SFuel with annular axial end blanketsof up to 4.2{'jwjj 
Fuel with a maximumf 2 fuel rosiay ud ue
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A~s'ý6hs defin e-d as unrestrited r.Iay be loaded into the basket in an~y basket l~ocation_ and may 

. may, e, lae nt~o ay int ,act asri~ibles. Thesep coponentsdisplace a significant ~amount of 

Since-.te storage cask and te transfer cask Aaewth the Weting'house . 7,,x-7 OA fel 

asebisi rtcliysfi sihrn httesm cask loaded with te lss reacive fel 

above, isaso criticalty safe 

6.6.1.3 Maine Yankee Damaged Sperit-uel and Fuel Debris 

Damag~ed fuel assemblies are placedin~ a an-aLe ulca ro olaigi tiie baket 

(See Drawings 412-501 and 412-502). The.Maine Y~ankee fuel can has sceee opnng _nh 

baseplatep en~~j thehelc~t emu, 
conservatively considers '100 percent ofthle fuel rosin the fuel can asdaaed La ingofay 
fuel debris is restricted to a mass equivalent of one fuel rod of an intact~ fuel assembly in eachrod 

or tube used to hold fuel debris.  

The. Min~e Yanke~e spentfe inventory includes fuel assemblies xitfe rods 1 DSerted in the 
guide tubes of the- issmby. _ Th'ntegity of th~e cldigote ue nt ud ue 

cant eascertained., then ths ulrdsaeas~ oj be dma~ged.  

ý.'6.1.3.1 Danimaged Fuel Rods 

All of the spent fuel classifie~d as damnaged, and all f, the.spent fuel not in "itsor ogi al lattjice,1 are 

storedlin ai Maine .Yankee fuel can. This--fuel, is analyzed using, a 1,00%_fuvl~rodjfiiuie 

assumption.~ These q,r en~ed ulcan,__is _de~signed, to-prec~lude< the rees~fpllt-n~r~ 

particul1et 'the canstrcavit.- Evaluation of the,~ canistr w~ith four (4) I'4ain~e.Yankefuel 

cans containing CqE 14,,_x,4 fuel assemblies that, have, up to 176 damaged fuel r6ds- or 

consolidated fuel- c-nsitin'gý,ofu-p>t 289 fuel rods-bnidr er9%~ sp'al o f thefuellim 

these rods, within. the fuel can. T~he Maine Yanikee fuel can is restricted to 1oading in thejltpur 

corner positions of the jbasket.
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C1~~~~'M Ve~~ A~Yrsion Rods (i. NQ_ ___ i.) ___ 

. CI t 14x14 std. '166-176 6.576- o.49 8- 1ýS5 UMQ4- 0.j- 0.036
0.590 0 442 .0 3 % 0298 0,380 0. 04 

1E/ 14x 14 CE ýI -17 Oi58 t.38 -0 ýA 00,615 010 

b 6-0ý5 0.040 

i i~ l4xi4l 8 2 5-~- 6'8 2P 4' 
___ ___ ___ Q 6 32 787- '327 ~ 8

1.AUl fuel rods are Zipqa'io3' clIad'.  
2., Guide Tube thickness,

Table 6.6. 1-2 Maine Y Ian kIeIe ot-RactieFel b~imonso

Paramte-r gi~~ L a u 

Mtaxirnluna.od'Enric),- t' t 

Maximum NumbeTr-of Fuel Rods2  176 

Maximum Pitchr (in.) 0ý590 

Maxiirux -Active Lengthji .) .N/A- IninteIModel 

Minitiuum Clad OD (j..._ __ _ _ __ _ 

Maximurn~l~ad-11 (n.) Q.389 

Milnimum Clad Thickness (in.) -~I4 

Maximum Pellet Diameter (in.) 6.-3800 - stud''y 

Minimum-i Guide tube O*D~i. I l.108z 

MaximumA Guide' Tube IDin)i.4 

Minimu udTueTikes(n 

*1. Variably ennkh edfie- asSeiiblies ihay4 h ~x~jfu~el rod enrichment of 4.21 

2. Assemnblieswithless thanj4,1fuel ro or-fi2'ummyii rosa-ddfse d after the 
aeteimititiox of the mst reactive-dimeiios
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.Table 6.6.'-3 gM'''-'n'Ynke Pe 11_eiret t

Table. 6.6.-11-4

Diameter (ifiches) kerr _____ kWI +*2 a 
6.3800 0695585 0.00085 0.95755 
b03779 0.95784 0.00080 0..95944 
0.3758 0.95714 0.00085 0.95884 
0.3737 0.95863 0.00082 096027 
0.3716 0.95862 0.00084 0.96030 
0.3695 0.95855 0.00083 0.96021 
0.3674 0.95863 0.00085 0.96033 
0.3653 0.95982 0.'00084 .96150 
0.3632 0.95854 0.00088 0.96030 
0.3611 0.95966 0.00083 0.96132 
0.3590 0.95990 0.00084 0.96158 
0.3569 0.96082 0:00082 0.96246 
0.3548 0.96053 0.00083 0.96219 
0.3527 0.96104 0.00082 0.96268 
0.3506 0.95964 0.00087 0.96138 
0.3485 0.95993 0.00086 0.96165 
0.3464 0.95916 0.00084 0.96084 
0.3443 0.95 847 0.00083 0.96013 
0.3422 0.95876 0.00083 0.96042 
0.3401 0.95865 0.-00081 0.96027 
0.3380 0.95734 0.00084 0:95902 

Maine Yankee Annular Fuel Results 

,Case Descriptiop !(f kef : 2cy 

All pellets with a diameter of 0.90896 0000873 0.91061 

0.3527 inches 

Annula pellet diame Iter 0.910 13 0.008 091187 

changed to 0.3800 inches

6.6:1-13
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Table 6.6?i� 4 _An ý-e emoved RodRe ts'ith, S lP D eter

A4iMbOedR~ods Ro0dsk 

4 4172 0.9-171 bQ.QQýS8 P.91347 
ý4 172 .5129; p.008 46 

,447 OL2 0.'.9,1.6~40 
4 172 6.-'112 b O8 0.92~99 

6.179 0,91264_ QQ p ,1435 

6170 Q--ýK4 P,010086. Q.91487 
6170 0,O322 QQ0. 00 6 .0493 

808 0ý ~Qý7 Q. ---2 

8 168ý!12- .009 .17 

8 168 0*1ý 9.00087 0.91TO4 
8 168 0.89729 0.QQ 8 9905 
12 _6 ýO5 ).08 0,911,87 
12 .164 o.j4 ýbO8 0 
12 1641 j~49 OQQ083- Q.911315 

16 160 6.91725 ; P IQQ0 4 " 
16 J169 0.91567 0.00084 0.17 
16 J160: Qt9~q 0ý00Q88 0.9162 
.16, 160 0,90849 0.000.83 0.9.1010 
16 160, P.9~j Q.QQQO 0908~76 
24 152 0.91572 0.00083 0.9171 9 

32144 0.9.11037 0..0010881 0.9.121-3 
48 128 0.8938~ ~8 0.89554 

48 128 P0.84727 .0.0079 0.84886 

64112 Q.,19Q2 MQ~Qý3 P.79768 

96 80 Q.624 0QQ-Q77 9.0-9402 

Wetnhuse 17 x 17 OFA 0.9192 0.0009 0.9210

6.6.144
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MaxneA -~ueter Fu Ro es s w Paxin m -jelle

Number f Removed Number of Fuiel Rods k :t 2 

4 172 QQ b0.0 86 0.'91250 

A4 172' _______ 5 ~1 

4 172 0.89 

'6 170 Q.91223 0:0085 Q.19 k 

6170 Q.9,12213 0.0080 9.1384 
6 170 0.912 ~ QQ 0.91442 

,6 170 0.92Q45 0.68 0.90416 

6 1710 0.8980 0008 0.97 

8 168 0.91567 0.00085 Q.91736 

8 168 0.1914448 Q.0-0085 0,~91,618 
8 16$.,91355 01.00086 0.1.520 

8 .1618 .91~2193 0,00085 0,911463 
12 '164 0.91639 0.00090 .11 
12 160.191803 0.Q008, 09.17~4 

12164 0.91235 0-00083 0.9140~1 

16 :160 0.91665 0"-091 QW ;Q,1847 

16 100.92136 0,00087 0.9310 

16 160 0.91231 0095Q4 QP-9J4.Q
16 160.901883ý 09.0,87 9.09110 5 7 
24 152 0.92227 0,000,7, 01.940 

312 1144 0.92164 0,0,09818 0923?40 

48 128 0.91212 0.0,0081~ 0.91-373 

48 280.86308 0,0100-2 0.86472 

64 112 0.8178 0.Q8Q0 0-.18-2.M 

.881 88 0.72087 0,09,0813 ..712,247 

24 (Four Corners) '152 0.91153 0.000Q85 0.91323 

Westinghouse, 17 x 17 OFA 0.9~192 09-Q009 91

Tabje'6.6. I

6.6j-'15
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Nubr bof Guide Number of 7o&~ 
tubes ___ah -'ý 

Wijth1Rods__ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ 

11 0.91102 0.00089 0'9,128~0 
2 0. 199 -QQ P'9123 

2 09116 0-090 0.91349 
2 2 0.91201 0'.008 0.17 

3 2f0.913QQ Pý-91294 

Design Basis Westinghiuse 17 x 17 QILA 0.9 192 p.0009To.921

6.6j16
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-Table 66.6:1-8 Maine1 Y"a~nkeý 6-'sla'-dFe I- ~,,.F--e Rd -o - i es -t

umber of Empty Positl"••ns N ber'of Fuel ' Rods ý•_f _ _ • _ id +2o

4 285 0-79684 0.00082 0.79848 
9 280 0.80455 10.0008:1 0.80616 
9 280 0.80812 0.0,6079 0.80970 
13 276 0.81573 0.00083 0.8 1739 
24 265 0.84187 0.00080 0.84347 
25 264 0.84017 ý0.00083 0.84182 
25 264 0.84634 0.00081 0.84795 
25 264 0.84583 0-00083 0.84750 
25 264 A-85524 0.00083 0.85690 
25 264 0.83396 0'00081 0.83558 
25 264 0.84625 000083 0.84790 
27 262 0.85438 0.00083 Q0.85604 
29 260 0.85179 0.00081 0.85340 
31 258 0:85930 0.00084 0.86098 
33 256. 0.86407 0*00082 0.86571 
35 254 0.86740 0.00082 0.86904 
37 252 0.87372 0.00084 0.87541 
45 244 0.88630 0.00081 0.88793 
45 244 0.87687 0.00079 0.87844 
52 237 0.90062 0.00083 0.90228 
57 232 0.87975 000087 0.88149 
61 258 0.89055 0-.00083 0.8922'1 
73 216 0,90967 0.00082 0.91131 
84 205 0.93261 0.00091 0.93443 
85 204 0.94326 0.00086 0.94499 
113 176 0.95626 0.00084 0.95794 
117 172 0.95373 0.00088 0.95549 

9170 0.95315 0.00085 0.95485 
125 ý164 0.95020 0.00086 0.95192 
141 448 0.94348 0.00086 0.94521 

144 0.93868 0.00089 0.94047 
113 (Four Comers) 176 0:91292 0.00087 0.91466 
Design Basis Westinghouse 17 x 17 OFA 0.9192 0.0009 0.9210

6.6A-17
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8.1 Procedures For Loading the Universal Storage System 

The Universal Storage System consists of three principal components: the transportable storage 

canister (canister), the transfer cask, and the vertical concrete cask. The transfer cask is used to 

hold the canister during loading and while the canister is being closed and sealed. The transfer 

cask is also used to transfer the canister to the concrete cask and to load the canister into the 

transport cask. The principal handling operations involve closing and sealing the canister by 

welding, and placing the loaded canister in the vertical concrete cask. The vent and drain port 

locations are shown in Figure 181.  

This procedure assumes that the canister with an empty basket is installed in the transfer cask, 

that the transfer cask is positioned in the decontamination area or other suitable work station, and 

that the vertical concrete cask is positioned in the plant cask receiving area or other suitable 

staging area. The transfer cask extension must be installed on the transfer cask if its use is 

required. To facilitate movement of the transfer cask to the concrete cask, the staging area 

should be within the operational "footprint" of the cask handling crane. The concrete cask may 

be positioned on a heavy-haul transporter, or on the floor of the work area.  

The User must ensure that the fuel assemblies selected for loading conform to the Approved 

Contents provisions of Section B2.0 of Appendix 12B and to the Certificate of Compliance. Fuel 

assembly loading may also be administratively controlled to ensure that fuel assemblies with 

specific characteristics are preferentially loaded in specified positions in the canister.  

Preferential loading requirements are described in Appendix 12B, Sections B2.1.2 and B2. j2

8.1-1
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8.1.1 Loading and Closing the Transportable Storage Canister 

1. Visually inspect the basket fuel tubes to ensure that they are unobstructed and free of 

debris. Ensure that the welding zones on the canister, shield, and structural lids, and the 

port covers are prepared for welding. Ensure transfer cask door lock bolts are installed and 

secure.  

2. Fill the canister with clean or filtered pool water until the water is about 4 inches from the 

top of the canister.  

Note: Do not fill the canister completely in order to avoid spilling water during the transfer 

to the spent fuel pool.  

3. Attach clean or filtered pool water lines to the transfer cask.  

4. If it is not already attached, attach the transfer cask lifting yoke to the cask handling crane, 

and engage the transfer cask lifting trunnions.  

Note: The minimum temperature of the transfer cask (i.e., surrounding air temperature) 

must be verified to be higher than 00F prior to lifting, in accordance with Appendix 12B, 

Section B3.4 (8).  

5. Raise the transfer cask and move it over the pool, following the prescribed travel path.  

6. Lower the transfer cask to the pool surface and turn on the clean or filtered pool water line 

to fill the canister and the annulus between the transfer cask and canister.  

7. Lower the transfer cask as the annulus fills with clean or filtered pool water until the 

trunnions are at the surface, and hold that position until the clean or filtered pool water fills 

the remainder of the canister and overflows the sides of the transfer cask. Then lower the 

transfer cask to the bottom of the pool cask loading area.  

Note: If an intermediate shelf is used to avoid wetting the cask handling crane hook, follow 

the plant procedure for use of the crane lift extension piece.  

8. Disengage the transfer cask lifting yoke to provide clear access to the canister.  

9. Load the previously designated fuel assemblies into the canister.  

Note: Contents must be in accordance with the Approved Contents provisions of Appendix 

12B, Section B2.0.  

Note: Contents may be administratively controlled to ensure that fuel assemblies with 

certain characteristics are preferentially loaded in specified positions in the basket.  

Preferential loading requirements are presented in Appendix 12B, Sections B2.1.2 and 

B32.1.3.
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Note: Ensure that the shield lid key slot aligns with the key welded to the canister shell.  

11. Using the cask handling crane, or auxiliary hook, lower the shield lid until it rests in the top 

of the canister.  

12. Raise the transfer cask until its top just clears the pool surface. Hold at that position, and 

using a suction pump, drain the pool water from above the shield lid. After the water is 

removed, continue to raise the cask. Note the time that the transfer cask is removed from 

the pool. Operations through Step 28 must be completed within 17 hours.  

~~Ths opra o 'ust op w t r 

enperaturna - e eerm I e 

tranfer cask i's re-ovedfromthe'poli.  

13. As the cask is raised, spray the transfer cask outer surface with clean or filtered pool water 

to wash off any gross contamination.  

14. When the transfer cask is clear of the pool surface, but still over the pool, turn off the clean 

or filtered pool water flow to the annulus, remove hoses and allow the annulus water to 

drain to the pool. Move the transfer cask to the decontamination area or other suitable 

work station.  

Note: Access to the top of the transfer cask is required. A suitable work platform may need 

to be erected.  

15. Verify that the shield lid is level and centered.  

16. Attach the suction pump to the suction pump fitting on the vent port. Operate the suction 

pump to remove free water from the shield lid surface. Disconnect the suction pump and 

suction pump fitting. Remove any free standing water from the shield lid surface and from 

the vent and drain ports.  

17. Decontaminate the top of the transfer cask and shield lid as required to allow welding and 

inspection activities.  

Note: Supplemental shielding may be used for activities around the shield lid.  

18. Insert the drain tube assembly through the drain port of the shield lid into the basket drain 

tube sleeve. Torque the drain tube assembly to 125 ± 5 ft-lbs. Install a mating quick

disconnect fitting in the vent line to open the vent.  

19. Connect the suction pump to the drain port. Verify that the vent port is open. Remove 

approximately 50 gallons of water from the canister. Disconnect and remove the pump.  

Caution: Radiation level may increase as water is removed from the canister.  

20. Install the automatic welding equipment.

8'1. 11'2
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imodel includesa half sectionf the concrete cask, the concrete ISFSI pad and soil ubg as 

show n*:

Concrete Pad Properities 

Vertical concrete cask tip-over analyses are performed for ISFI. p oncrete ,com persie 

strengths of 3,000, and -4,00 psi. 'The Poisson'st Ratio (v,) is 0,22. The concrete. dry- tys 

considered to be between 1,35 pcf and -1415 pcf. To accou~nt for the 'weight of -reinforcing b~arý jn tIe 

pad, three values of Density (p), are used in the mnodel:

p (Ibs/ft3) E,(psi) K. (pi) 

~140 2,994 x 106 1.82 X, 106 

145 3.156 x 106 1.879 x 106 

15 3.387 x 10' 2.016 x 106

The corresponding values of Modulus of Elasticity (Ej) and Bulk Modulus (Kc) are also provided, 

where:

Modulus of Elasticity (E,) =.33pc 

Bulk Modulus (){ EC1,.2=

(ACI 318-95) 

(Blevins [19])

,l L1.J 5- 3
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so,,-mmerfie &. -vet loireecstp 

1,piý1 Dc (Mouu ,so 1 gElasfi cityj 1 1( n si). ith a 10II -foot .tik low er 
_,( ofj I~e witht 

a 10-fos~tvot 127h pcis =_1,0 --of~v o the soitjh~ 

a1-otthickilowyer layer density of 127 Dcf. TePiW~ ai v)o k.si.i,.5 

Vertical Conc#eteG h'asPrrtie 

The m~aterial propete used in the, model, for thf V~erti.a. ocr te 9 ask-r- }ie. same..asi-th-e 
properties used in the PWRimoels in Sectin 11.2.f.._j'-- r e pact is simulated bY 
appl Iying an initial a Inglare, ----- citYOflA485 rasc(W ls,)a 43W ls 

2),_respectivelyrt cask The angularv veoqgty uahs a~detriiied by the meth d used 

in Section, 11.2.12 based, on tle ,jei(_Yhtof th oddcnrt~ak~~hMheYnej 
(285,513 pounds and 297,509 pounds, for PWR Class I and PWR Classx )Zes tvl) 

Acut-off frequency of 210 Hz (PWR Class 1) anid 190 Hz Ps gl~p1 i to f Itiji 

analysis results from the LS-DYNA models and determine the peak- acceleio-n.The resuirig 
calculated accelerations. on the canist~er -at the location-of th ~ UP1ds, n ftetp h 
stru~ctural lid are' tbulaed for all of the analysis cases aimmaceeaiosA 
the two key locations on the canisiter for th YRCasIadCas2config~ations re 

PoiinMaue from the 
Bottom of the Concrete Cask 

(inces)Alcceleration_(j) 
Component Location Class 1 Class 2 Class 1I 

Top Support Disk 176.7 185.23235.  
Top of the Canister Structural Lid 197.9 207.0 ýý5.3 '37.6 

The m~aximum acceleration value .s. corIr Iespo Ind to the analysis run~ for an ISFS c I nc:rIete pd_;dIensity 

of 140 pcf and.a compressive strength of 3,0Q0 psi,wit an upper soil laver delisty~,qf15pf Ia 
,lower soil layer density of 127 pcf-.  

Th mataceeain o the vertical concretecas ti 0e pthie Man ake SS padst 
are o~bserve~d to be slightly higher than those reported in, Section. 11.2.'12.3.for te esgn-basis

11.2.154
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jSIF~Spad--herefo pea acce1erationsar calculated fo httsupr ik n Lre-eyaluated 

4~~Thnic load ya~Q4 in peptte o~n 1 pe~e in 2ec.4n 1.~~4J~D 
ýV-e-tjr--in t-- o th'rp -e 

is comnpield-to be.'.0an OJ1.02 f6r-V Cliass !and Class~ 2,rslci .Apyn the PLFs to, 

the, 3.2.3g and-34.2gr~ut in peak acceertios of 34.6c, nd3 ý4 9c fo le~ UPr isk PWj 

_qi- .. The -Djjs-f-.h caitrld 

thld have sinfcn npln tfns nd are considerdt berigid.. fih Imax mn 

ISFSI pad is bounded by the~ 40g ued in Section 11.2.12.4.1(Analysis ofcanister and basket for 

PWýR configurations for tip-over event) 

11.2. 15. 1.2 Parametric Study of Sgpport Disi- E-vafluationi for M~aiineYae 'Cionsolidated Fuel 

A parametric study~ is jperfrme -t how ht h Rbakt~ loaded wih Min Ynee 
consolidated fuel lattice is bounded by the PWRI basketesi[~ basjcis oaig for a side impact 

condition. Only one consolidated ,fuel lattice, in a Ma.ine, YankeeFuel Can, ill be loaded il.any 

single Transportable Storage Canister. However, Maine Yankee Fuel~ C'i s holding othe inta or 

damaged fuel can b~e loaded in the other three comer positions of th~e basket Man akeFe 

Cans may be loaded onI -in the four Icomner positions-of the~basket. See Figure112.15.1.2-2 fqf 

comier positions.) Therefore, the bounding ctise for Maine Yankee is the basket onfigurtin it 

twenty (20) Maine ane fuel assemblies three (3) fuel cans, ontainting spn fuel, ad _one (1) 

fuel can containing consolidated fuel.  

A two-dimensional ANSYS model is employed for the parametric study as shownL in, Figure 
1. i.2.15.1.2-1. The load~firomrn-a'PWR fuel assembly is Imodele Id as Ia ,pressure load, at' he inrer 

surface of each suppqrt.is-lot opening.~ The design basis- uel piressure loading_(1g) is 127.26 

psi. Based on the same design pretr(slo sIze=9.272 in., disk thickness =0.5 jinch nd 

,the number of disks =30), -the, ressure load &corespondingo to a Maine YankeestndardCE 

l~x~14_fue yrb Q3ih presureload is- 11.3.1psi for~a M~ai~ne' 

holding an intact or damged fuiel a~ssembly. For a Maine Yakefuel can holding consolidated 

fuel the pressure load is 17.0 psi.

ii.2.15�5
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§h j sstconsder a 60 sie imact _odton for foudifent ; tornains:0'182, 

the -PWR'upr dis iis to the YAjP1 0r~~ ts~~ in 

Ao toheo fiv-ica Caes& ncdt _ý yp-veoacienraesow 

toaloffie aesar cn iefe n the sfl-~Ldy Met od ae le othesuprt diskial 
cases. The basecscosdrthtal2 fue positions 1ioJd'desim ais PWR. fuelasseable.  

The other four, cases (Cases 1 though 4) epeen ou o sslejad p mbinatin~o h 

placement ffe an e Yankee felcasn te conierfoiiný,o~.,o~-~lh1h60-c~-o~latc 

fuelTh remaining twnybse ~ii odMie Yake§jndf 1 1 ue mbis 

The, basket loading pos~itios ar hownj in Fiue1.11.-. The oad combinations evaluated 
in the four Maine Yankee fuel can loading cases are: 

Case Basket P68itionIi Baske Position 2 a ht siti'on 3 hakijosý-to 
1 'Consolidated Damaged Damaged Damaged__ 

2 Damag~ed Consoliatd Daraged Damagd 
3 Damaged D~amaged DamageCosldt 
4 Damaged Damiaged Con2olca~ted Damaged 

tabe L2.15.1 .2-. pyides a aaerccr ai'nbtente aeCs n.dtefuIr-'ae 

e~autd bsdoth aiu scinlstress ine th upr ds.A honi h tbe h 

maximumn stes intePRbse upr~iklae ih2 tnad1feaseblies nd fou 

Maine Yankee, fuel cas tc udin2u one holding cons~olidated fe -i o ie.b k~ o.tes 

,disk loaded with the. design basi's PWR. fuel.  

Additio~nally,.'a thre-dimnensional analysis was perfornjed for, Case 4 with ,a 26: -280 dropý orientio 
using the three-dimensjlonal -ansterlbasket model presenited in~ SctlqonJ11121. J2!41. Reslutsof.te 

11.2.I5.1.ý2 -a~n 112.15.12-.The rfnm un mryi osfe y t s .12ad 0 11.,o 
and P n+ l?b stresses,,f repciely.. Thepmiimurnmagin of safety f~rtzors~dn - j 

for the deinbssPI ofgrto i's +09 andjL~ +0-0, t~p- n ~es-rsclyel 

(Se~tal 1.212..1-).Therefore, it i further demonostrated that the maiumsresin th~e 
PWR support disk loaded with M~aine Yankee fuel, with consolidated fuel is bounded by the stress 
for the PWR support disk loaded withý the design basis PWR fuel.

11.2.151-6
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sincro i the conisolidted fuel or damag4ulinside 

ganiild X 4fut e assembly,, the vo o 1 ods 00% and 5 !tubswill fill.ip the 

( ig); c en abeogt eela o• th•e 2' o dis I I-xr a 50% volume 

e ed of 2 ds (i a4 nnectpfrods 

dis., ionfadtothe Foi-stre cNg;:orrsol ndiigOIi eegoittelu::s z•i•,a 

Wilsmute on r12 sucoies (abot at te- elevation of tppot disk) asxuning ase5 

cmatofactor. The c omacio fatro 5 o h consoldaedfulonidrsthtthe 

number of rods in h conslidatd fuis iap roiatl 1. ie ften-i frd nthe 

standard Maine Yakee fuel and these rodsae ntall -oeoely spjce 

During a tip-overacciden ofthg etitcale concrete caskte taximumtota l l on the supportdisk 

(top/3th disk) fort • idesign his PWR1basketi54.6kips(12.6psi x9.22-inuh X 0.5-incl t 24 

in 40g), consithn> 2 thedesign deceleration of 40-.(Se .. 4). With the acsm ption of 

100% rod failure fo1 r t e anaged fuel anid conslid ated fueli te Mai e Yankefuel can te2 

disk is subjected to the maximum total load,(includin, xygi t from 20sadadfe assemnblies,3.  

damaged fuel assemnblies and-the c~n-ldtd~l) lepesr load.g q-h 5'syupor~disk 

corner slot correspondinig to 10%~ failed dance toe 21 15.3por 
disks) and the pressure1oa coreponding, t the i01ýoQ faleonsoldated fuel is 22.6 p~si. (load 

distributed on 22 supportodisks). For tetip-oe aciet th Zf¶da te21dsk is 30g, based 

on the desi gn deceleration of 40g at the top (30 Tdisk. 'The to6tal lo ad th 'e' 21t ~p~ds 

is: 

W21= (10.3x20+15.3x3+22.6x1) x 9.272 x 0.5.x 3=38,2100 jOITIndS 381.2 kips 

The support disk',oadjis only 7Q%'(38.2/54.6--0.7) 6f the maximium t otal loa on thesup'p~t dsk~ 

due, to the design basis ?IWR fuel load. Consequentlth maximumstrs'in th uprtds o 

the Maine 'YaneconfguatonassumiIng.1 rod failure-of th damaged and. Po~nsoli~dated fuel 

in Maine Yankee fuel cans is b~ounded by the maximum stress in the suppo disk calculated for the 

design basis fuel.

SAR - UMS® Universal Storage System February 2000
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Mmran Stesatio_ - ýmrn eligSrs ai 

________ P.1 0.94 O.. 6.5 67 q,5 'Y3 6 

Case 3 0.9 0.0955L2 
CYase4 0__ 94 05 0.95 1 0.96 6-_ _6_49 0__ 4.

2. Stress ratios ar basei .on the maximum setoa tess0 h upr ik

1.215710
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,Tab le"-I- -.. 1.15.1.2-2 Suppor .t1 Di ,sk Prima y e b.rnIe P) -Srse..frIC Ie4L26 8'1Do

Setion ýtes A •lowable Mrai f 

N4umber Sx SY Sv i'est,_Sress Safet 

:18 ý.19.3 22.9 2___8 426 90.4 1.12 
_____ 2 7.1 12 2 . 3 9. 89.3 1.26 

16 371 7-22.8 1 37.2 89.3 1.4 

1 32.3 -12.1 0.6 31 ~90.4 -.  
94 26&8 419 2. 7 27.6 ~ 652.28 
17 -0.11 -22.8 1.9 23A89.8 2.9 
88 18.3 -5. -7.3 21.6 91.5 3.23 

96 6.7 13.8 -3.2 21.4 91.5 3.27 
95 -0.1 -19.9 ~1.5 ~20 91.1 3.5~5 

90 15.3 -3.5 0.8 1.8.9 90.5 3.8 
84 15.6 -18.5 -0.4 1 8.6 91.5 3.93 

61 15.7 -10.5 4.7 18.5 91.5 3.96 

60 .10.2 ,-17.5 1.3 17.7 89.3 4.03 

82 15.7 -7.8 3.8 !17.2 90.8 4.27 

37 11.9 -4.3 0.6 16.3 89..3 l.49 

58 10.3 -12.1 5 16 .3 90.44.4 

162 15.7 -0.2 2.6 16.3 91. 4.59 

83 15.7 -0.2 1.7 15.8 91.2 4.7 

91 -7.4 -15.4 -1.5 15.7 90.5 4.78 

63 15.6 -9.9 0.5 15.7 90.8 4.8 

30 14.1 -9.3 3.1 15.6 91.9 4.89 

33 14.6 -4.7 2.3 15.1 89.3 4.93 

108 13.5 1 -5.6 -3.9 15.1 91.5 5.07 
24 -2 ý44.3 1.7 14~.5 91.5 5.31 

79 -5.3 6.3 4.1 14.2 89.3 5.31 

23 -0. 1 -14.2 0.7 14.2 91.2 5.4 1 
22 -7.3 1-14.1 -0.4 14.2 90.8 5.42 

2 ,8 13.2 L91 1.8 13.9 900.9 5.56 

7 13.6 11.9 :-0.7 13.8 91.5 .5.62 

46 -2.4 -10.8 5. 1 .13.2 8935.7 4 
Note: See Figure 11.2.12.4.1-7 for Section locations.
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Nuci'b&! ess tr~ess ij 

M&i64 _______I fýý T-6.

58 64.-5 _____Ff___ 

,2__ 8 4"2.9 &7 8&6~ 129.8 0.4 

82-87. 39_ _ 7.7_3_17.60.5 

60 81._ .97 _ __ _ _ 

5- 29. 4.6 __ _ _ __ _ _ _ 

~16 -52.5 .771.9 ~ 15 80___1 127.__ 137 
46 -77.1 ~49.3 9.5_ 80 12.6 05 

64 76.2i -3T 1. ___ 77.2_ 127.6 

30 -34-4 --75.2 13.1 _9. :13 

18 -2.8 -77.6 -2.9 12.1106 
3 10.1 -654 6 __6.5_ 12T6 
63 -75.4 1 26 4.3 75.8 129.8 0.74t 
76 69 21 4.7 695 198 0.87 
48 ~66 '4 1.7 4 46j, _____ 6'9 

19 -38.2 -65.3 ý.6 65.5_ 125.7 

6 .43.2 i5A 6A 15, 
4,5 1-63.2 -15.3 -0.2 632 27.6 .02 

94 .5 6.3 -40.8 ~10.4 i,5 12 9.31 

-7 54.5 42.3 5 .3 Th55".7, ý.22 
1 47. -40.7 ~12 .7 573 1 29.1 

33 :29.7 -52.9 7.4 _5__27'6" 13 

51 26.7 '-27.3 .9 54.5 127.7 13 

84 ~48 p.26.1 6.2 49.7 130.8 1.63 

4___ -4f. 6_T__6 

28 LE] 4.r 6 1,29.6 '8.3 48.2 Ti9ý. 4.69 
Note:. See Figure 111.2. 124.1-7J"for Section lctqs
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12.5-.3 Structural Evaluation for the Maine Yankee Fuel Can 

TnentyFoSur ich Drop of the Vertic Concrete Cask 

reuls na ___rtin tataie bounded by the. 0- a~cclratio usdin hisstructural evaluatio 

for the MaineX Yakefe ca h opesv od-()o he~ tube s the combj~ned wyeight of 

tje lid, side plates and tube-boody.  

The cornpr-esiye load (P)Js, 

P(1j7.89 +6.57 + 78.77) 60 6,1938 Ib 0QjbS 

The compressive stress ()in the tube body is: 

S -P 8,500 4,959 psi 

ScA 1.714 

The margin of safety (MS) is determined based on the accident condition, allw- abl1Prirnary 

membrane stress (0.7 Su) at a bounding temperatef 60W for Ty 3 inlesssteel: 

____6.7(63,3'00) 

MS 03 I 1 +±7.9 
SC 

The potential buckling of the tube is evalua~ted;usisng the Euler forpnila,-o determine the critical 

buckling load (P,,).  

7 I E .11 a 2 (2 5 .2 x 1 6 • 2 0.% 9 16 ,5 x o1 6  lb s 

r e :2 2157.8) 

where: 

E =25.2x 10 6 psi 

1= 8.24-85 20.98 in.4 
1 J2

11.2.15-13
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Becaueý the maxirngu coprepj ive load 8ý500 lbs under te acejdn_ codton) is much~ less 

tha te ritc c n-load~ __.5<0 )ý~etube~ ha ýce'iiate'r~esistanic'e tgo buclking.  

Tip-Over of t he IVer ti cal 1.Con'icrete ICask 
The ,majoit4y o f te ue an Wbtu od c'z 

,Because, both the tu~bebd of~Q tekulcan an a ul uýhaes aecos sctions, te are 
_fetvl nfl contact (for 1530 in. Iongiuia drn-_. _ide a d a no significant 

bending stress isin~troduced into th hhd.Tels . nhso~h uebd n h .  
inch~es length~ of the side plates are uspotdps h ul ueln .h ieipc 
.orie~t~ation.' 

The tube body is evaluated as acantilevered beamn with the comined weight (),f he vragi

tube boyadsdepae n conseyat~eyconc~entrateda Lejopn o f~ _le~ side plates 
mnultiplied by.4 . ja factor of 60g. ojite tha te axiumg-o fof he P\WR basetisj 
40g for the tip-over accident (Section,1172.212).
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Themaximum beniding stress-(M, fis: 

M c 14,700(4.31) _ 

whlere: 

.( al fthe tota erhn dimensio h of the tube boyadse atý

I =the moment of inertia 

The, shear stress _(r~) is: 

= g 25.(60) 75 

where:

A =the cross-sectional area of the tube = 1.714 in 2

The ~principle stresses ar c~alclted to be 3,255 psi and- 47ssadte ors~dn tr~s 

intensity is determinedto, be 3,7125 psi.
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J~ta budigenprtrof60F fotr pe 304 stainless steel: 

1053,725ps 

As dicussed in ecio 1121.. th an ank-ee u'fied d 

maintaainsits-integriy durnatpvr~accidqntfri- odi6 P fela sevutd6in 
the dmetoqlo' prsne Seto 1121.. orteesY 

impact condition.,Ti 9-floadiiuds the~ Inxm uriglod ,jg-io0`týPW b set n 

c~crete cask tip-over event. Smli otef~i s 

analysis for the uniform~ prssr eae(e 

generated to represent a section of the damage fuel can with aiengt of thre *spans, .e. the mnodel is 

supported at four locations by the support disks. Th ultbýI~eBORA.latc'n-~s-salles 

steel cover plate-are 'conservatively ignored in the moe.ALT r plc 

to the lower inside'-surface, of the fuelI-can wall. T epesr eemn sJoAe ,igio 
the 100% failed consolidated fuel (2, 100 lbs x 60g) occjpying a e-hof190i 

11.2. 15.1.2) as shown below. The inside dimension oftefe a s85-nhs 

P 2,100 x6 3 s 
109*6(8.52) 

The finite element analysis results show that. the mnax~imumn stressinthe fi~ ,ulcan -is- 25 s,_ýtb 

is local to the sections of the tube resting on the support disks. At70,teutmaesrnt o 

Type 304 stainless steel is 63.1 ks.The Margin of Safety is: 

MS= 631-1=+1.48 
~* 25.4~ 

The analysis shows~that the m~aximumn total strain is 0.0~5 inch/inch. Deflning~th acceptal -lsic7i 

plastic Tespons e of the stinlness steel as one half 'of the material failure striain of 0.40 liin~h1a 

750 0F, the resulting Margin of Safety is:
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0 0.40 

F 3.1 4-1.3 7 
ýMS - -1--+4.65 

where the y'ield strenigth of Type 304-stainles steel s7. sl'at-750'F.  

Thierefore the Man akefe a an-Ia sisit-ert o h ci tcld inIs 

11215.1.4 Maine Yankee Site Specific Ea•rthquake Evaluation of the Vertical Concrete Cask 

Thlijs s'ection provides anievaluation oterepneof t he vetc~oceecs oa atcuk 
impang horizontal acceleration o •.g at the t if o the concretepad.T 

shows tlhaltthe loaded or_ e mip .ty vertical co Increte cask doeIsý n .ot tpoe4r s e In t In e -earth Iquake 
Szr2 

event. The methodology u~sed in this evaluation. is idntical to thatpre~sent~ed inSection 11.2.8.  

Tip-Over Evaluation of the Vertical Concrete Cask 

To maintain the concrete cask in equilibrium theetoriing mornent,;M mjust b raertao 
equal to, the overtuminii, moment, M0 (i e. MR'~ M,).-~ Based~ on this_ pyrnis, the following 

derivation shows that a 0.38g acceleration of the design b.asisearthquakeatthe surfaceof the 

concrete pad is well bellow the acceleration required to tip,:-vYer the cask.  

The combination of horizontala4,a tc1 o components is, based e 100404 

#ppr~oach. of ASCE 4-86. [3ý6] which considers thatwhenth maiumrespnse oneh 

component opccurs, the ~resp'onse fromA the other two components ,are 740% of the maximum., The 

vertical comnponent o.aceleration is oqbtained b, syc~aling the~ corresponding ordinates ofj the 

horiontaq~pponpts y two-thirds.  

Using this method, two cases are evaluated where: 

=ax =a, a horizontal acceleration components 

a iy (/3) a avertical acceleration component 

Gh Vector sum of two horizontal acceleration components 

G,= Vertical acceleration component
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aclrtihnve at-ts mx~ is 

(4y a, 0. a)0 

,C-2 On)'Te veoic~al acc Ieiea.tion. a~, is at its peak-:,Ax 1 ~ ~ .a 

~G ( .4 x a)2  (0.4x a) 2  0,566x a 

v y 

Casý2)On oi o a ccle aioa, i a ispek:jaý= 0. x2-aa 

In oder or he~cs~t~esit~oertunin the~ojng mmen, j --------- o---- ~ hon 
must be grae tfa te%1in onin,,h 

v~ 3 

lvi 1M' ,or

Where:

~Frxb > F0 x d=> (W xI -WxGv) x b > ,Wx'G h ' xd 

d =vertical distance measured from the base of the Vertical Concrete Cask tohe tr 
of gravity

b 
w 

F,

horizontal distance measured from jth~e Pojintof rotation to theQ.G 
- the ~weight of the Vertical Concrete Cask 

overtu~rning* forc 

reistoring force

1.1.2.15-18
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Substituting for Gh and Gi gives: 

Case 1

b 
,I- 0.667a)~ - > 0.566 x a 

d 

0.566 + 0.667 (b/ 

i(!Vd)
(1 - 0.2167a)-j > Ž1.077a 

Yd 
1.077 + 0.267(Yb

Because the canister is not attached to the concrete cask, the combined center of gravity for- the 

concrete cask, with. the canister, .in it s position,, must becalculated. The point 

of rotation is established at the outside lower edge of the concrete caskc.

11.2.15-19

Case 2
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'The hoiot-- op1al-m~ý,,ýf,,4 iombined C.G' du tccenri placemenit of cnste i 

F '70,783(172) 

Therefore, 

b 6 0.85 63.15 in..  
and 

The C.G. of the loaded Ma~ine, _akeVra -- oceeCsscnevtvl sue to be 

113.5 inches, whc-bid al fteMieYlle M' tr

Therefore, the mini~mumground acceleratio thtmyc~s i-ýe falae oceecs is 

0.45g. Since the __ .03gdsg di erhuk r daclertonfrthe MS Sstm t h 

Maine Yake ie is less than 0.45g, the storag-e cask will'not tip-over.  

Thq factor of safety is .45 /0.38 1. 18,. which is greater than the required fatro aeyof 1.i1 
in accordance, with ANS1/ANS&5-7.9.  

Sic_ nepyvetclcnrt cask has ai lower C.. compared taloaded concrt~ak-h 

tip-over evaluation for the empty concrete cask is bounded by that for the loaded conjcret&ca~ski.

The ipjide diameter of the coirTýýký ý:4 -jsý74.5, 1 nches and t e diaM.ýJpr o the ca Aster is 

67.06 inche's;,,th um'eccentricitv between the two is:
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Sliding Evaluation of the Vertical Concrete Cask 

kee te ask from sldng onth cncret pd, the, forqc hol ask )h(Fj grete 

Baedontheeqaion fr taicfrcton 

+,F+: =@ +)::t:; N > I,+•+ G ......  

Where: 

A coefficient of friction 

N =the normial force 

W the weigtp fthe~oncrete cask 

Gv vertical acc~eleration component 

Gh resultant of horizontal acceleration component 

Substituting Gb and G, for the two cases: 

Case1):j[t(I -0.667a) .0566 a ~ ~Case V(-0.26a 10'77a 
~> 0... ..... +. .... .....O566a ... .. 1.+ ....+.-++ + + +.:+•• 077a + . .. .  

- ~ 'I1-O0.667a' 

For a 0.38g 

Case1)- 0.29Ž Case 2) it 0.45 

The analysis show-s that the minimum coefficient of friction, ji, required to prevent sliding-of-the 

concrete cask is 0.45. The coefficient of friction between the steel bottom plate of the concrete cask 

and the concrete, surface (broon finish) of the storage pad, 0.50,'is greater~than the ~coefficient of 

friction required to pr~event slidingz of the concrete cask. Thrfr.tecnrt cask will not slide 

under delsign-basis earthquake conditions. The, factr of safety is0.5011 0.45 =1.1II Aich *is~gete 

than the required factor of safety of 1. 1 in accordance with ANSI/ANS-57.9J13.

11.2.15-21
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12.0 OPERATING CONTROLS AND LIMITS 

This chapter identifies operating controls and limits, technical parameters and surveillance 

requirements imposed to ensure the safe operation of the NAC-UMS® System.  

Con trolssed by NA jitprational(AC as-pr o he NAC-UMS~ (ýdcjg d fabrication are 

TO", _Qua~ity is Assur ance , Maotiwal aneult rcdr.Tl P vidfed in the NAC Qu1tNAAe{auF ai 

Assuanen,, Programes, discupssed nCapLern n 13.0.ns If proc nent a~nd ` farction Apofvted 

N tC-enMS a Dsy gn peaures rford bothers N aCuM ity Assurance Programed inpTechn 

accrdnc- it -10CF 72 Subpart G shall be impleniented Siepcfccontrlsfor the 

oSganiiation, adminis ative sst he procedues, reconrdes p ngi, reie n ite an Appendg 

necessary to ensure tat the NAC-pr MSe Dsige systuemsthatiornt operat ionnof 

are the responsibility_ of- the user, of the sysem.  

12.1 Administrative and Operating Controls and Limits for the NAC-UMS®ý System 

The NAC-UMS® Storage System operating controls and limits are sumiarized inThabe i-1.  

Appendix 12A provides the proposed Limiting Conditions for Oper~ations (LCO). The Approved 

Contents and Design Features for the NAC-UMS@ System are presented in Technical 

Specification format. The bases for the specified controls and limits are presented in Appendix 

12C.  

Section 3.0 Appendix 12B presents Design Features that are important to the safe operation of 

the NAC-UMSO ®Systemn, but that are not included as Technical Specifications. These include 

items which are singular events, those that cannot be readily determined or re-verified at the time 

of use of the system, or that are easily implemented, verified and corrected, if necessary, at the 

time the action is undertaken.  

12.2 Administrative and Operating Controls and Limits for SITE SPECIFC FUEL 

This section describes the administrative and operating controls and limtits placed on the loading 

offe sebista r'nqu o pcfcratrsts SITESPECIFIC FUEL configrraionjs 

result iorn condtio~ns that. occurred duigratroeainpriiaini eer n 

developme~nt programs, testing prograii intended to improve reactor operations, from. the

12-1
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ac otrnnt r~tetr I ~{Iti i, e iand. from the 

dam-6dfuelýsenble s or uei os 

Qftandir'dsgn bas7is fuel assemb y cofg ton of th ame tp PRo W) 
sh'hto be acc ofhe Wý 

may estabihsh dfretii4which af anandb~imitratv cotosfr-~fpq~ 
loading~. The prfrinllaigcnrl aeavnaeo eiog 

hardware material -that is nos~ej1al coiieedi~e desi~i''aiuel evaluat'ion.  

Unless sp~iial ecpeT --PCII FUL mus ieal of th odtos pcfe 
for the deinbs ul rsne nTbe 1 

12.2.1 Operatirng C-ontrols and L1im-its for Maine, Y ankee SITE S PECii FUEL 

The fuel design used at Maine Yankeeisthe Combustion Enienn, C -1 14 bel 
assembly. The CE 1~4 x 14, fue asenl soeo hs ntdd ntedsgýbsseaut 

of the U14S ® Storag eSys~tem ,a~s sliown n Ta Ible_12132-2. ThesI t4imat&Maine. Yank~ee I IT 
S~PECIIFIC F~UEL inventory Is shw in Table 1212-6 xet.a oedi setin te sen 

fuel in this inventory meets the Fuel AsebyUnt rvdd nTbe1B-1 

As shown in Table 1242-6, certain of the Maine, Yankee fue'hah charceris~tics, such, as'; fue 
assembly lat~tice configurations, different fromSTANDARD FU1EL, from PWR INTACT FUEL 
AýSSEMBLIES, ijnllidiI]& CONSOLIIDATED FUEL. DAMAGED UE ad uel ihhghr 
buriu ~ ~jhmnt, that dliffers from the characteristics of th fuelconsidered ini thedesi~m 
Ibas.i Is. As' shown in* Table' 12B2~-6, gcer~tain fuel coofgu~rations .mst be preferent1laII I-y l~oaded in 
comner or peripheral fuel tube positions -in the fuel bask~et based on, the shielding, crtic~ality-r 
thenmal evaluation of the fuel configuration.  

the corner positions are used for the loa~din g of fuel~ configu'ra tions- w~ith missing fuel rodsýI aiq 
for DAMAýGED FUL.an df CONSPýSLLD'ATED FUE L" in the' -MAIN ~E',U_%LCAN.  

Spec ic~ation for I. met nth cmr fuel tube p~ositions_ reut iaiyfrmslnao 
criticality evaluations f the designated fuel configurations.
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. oltmsi re or~tiiQdsg ai heatjlo a~nd oponent tenipeirature, Ju*i11isfor 

The Fuel1 Assemby Limts~ for the Maine YakeST PEIIFE are hown-in Tiabe 

,SPECIFIC FUEL that dosntrqi e pefr ntia odngecpseurd by Section B24.  

to assure that shbi't-tehi-ifuel cladding temperaturelimiits ax o xedd 

Part 13 'of . the -table lists the -SITE SPEC~IFI FUEL configuaii ~tha_ requi . e.pre I feia1 

loading du a~ h cjritaityr'Ihedn or thra vlaio.Telaig atr 9. ne 

Y~ankee SITE ___FI UL-htMust be preferenitially loaded is presented iifSection B .2.1.3.  

The- preferential loadin cntr~ols~ take advatage of ds-nfaueof the UMS® Storage Systemn 

to allow the loading of fu~el confi~rations that may have higher burniup or addtonal hard~wareor 

fuel source material that is not ~specific al~yý cnsidered in the esign basis fuel evaluation.-The 

preferential loading required by PartB 3must also consider the preferential lo~ading requirem~ents 

of Section B 2.1.2 for short-termn cladding temperature limits.  

Fuel a ssemblies with a control element inserted- are loaded in a C1ass. Zcanister dn~ase -dq.to, 

the :increased -length I f th~e assembly~ with the control element installed. However, these 

aissemblies are not restricted as to loading position within the basket.  

The ~Transportable, Storage Canister loading procedure's -for~ Maine alee SITE- SPECIFIC 

FUEL will indicate th at the loading of a fuel config uration with removed fuel or po is on ,rois. :,or a 

MAINE YANKEE FUEL CAN, or fuel with burnup b~etween 45,000 D1/MTU and 50,000 
MWD/MTU, is administratively controlled in accordance with the requirements of Section B 

2.1.3.
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NAC-UMS System Controls and Limits
Applicable 

Technical 

Control or Limit Specification Condition or Item Controlled 

1. Fuel Characteristics Table 12B2-1 Type and Condition 
Table 12B2-2 Class, Dimensions and Weight for PWR 
Table 12B2-3 Class, Dimensions and Weight for BWR 
Table 12B2-4 Minimum Cooling Time for PWR Fuel 
Table 12B2-5 Minimum Cooling Time for BWR Fuel 

Wý1B M yain pakee S~lhBE#ff 

ThabieJ2 ]l2 8 M in im am.C in T~~ ,=& 
Table 12B2-ý Minln-'u'M( ueoolinhC 

2. Canister LCO 3.1.4 Time in Transfer Cask (fuel loading) 
Fuel Loading Table 12B2-1 Weight and Number of Assemblies 

~table-12B'2-7 Maine YakeST PE - - : -ý' .1ýý JI F; odn 
Table 12132-4 Minimu Cbln- T ~m-efor'PRFl 
Table 12132-5 Minimum Cooling37i qe for BWNRFe 

Drying LCO 3.1.2 Vacuum Drying Pressure 
Backfilling LCO 3.1.3 Helium Backfill Pressure 
Sealing LCO 3.1.5 Helium Leak Rate 
Vacuum LCO 3.1.1 Time in Vacuum Drying 
External Surface LCO 3.2.1 Level of Contamination 
Unloading LCO 3.1.7 Fuel Cooldown Requirements 

3. Concrete Cask LCO 3.2.2 Surface Dose Rates 
Note 1 Cask Spacing 

Note 2 Cask Handling Height 

4. Surveillance LCO 3.1.6 Heat Removal System 

5. Transfer Cask 12B 3.4(8) Minimum Temperature 
LCO 3.1.8 Canister Removal from the CONCRETE Cask 

6. ISFSI Concrete Pad Note 3 Pad Concrete Thickness 
Note 3 Pad Subsoil Thickness 
Note 3 Pad Concrete Compressive Strength 

1. Limits are presented in the Operating Procedures of Chapter 8.  

2. Lifting height and handling restrictions are provided in Section A5.1.1 of Appendix 12A.  

3. Limits are verified at the time of construction of the ISFSI per Section B3.4(6) of Appendix 
12B.
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Definitions 
A1.1

A 1.0 USE AND APPLICATION 

A 1.1 Definitions

---------------------------------------- ------N TE -----------NOT-

The defined terms of this section appear in capitalized type and are applicable throughout 

C..hapter 12.

Term Definition

ACTIONS

CANISTER

CANISTER HANDLING FACILITY 

CONCRETE CASK 

INDEPENDENT SPENT FUEL 
STORAGE INSTALLATION 
(ISFSI) 

INTACT FUEL.  

(ASSEMBLY. OR ROD) 

(Undamaged Fuel)

ACTIONS shall be that part of a Specification that 
prescribes Required Actions to be taken under 
designated Conditions within specified Completion 
Times.  

See TRANSPORTABLE STORAGE CANISTER 

The CANISTER HANDLING FACILITY includes 
the following components and equipment: (1) a 
canister transfer station that allows the staging of the 
TRANSFER CASK with the CONCRETE CASK or 
transport cask to facilitate CANISTER lifts involving 
spent fuel handling not covered by 10 CFR 50; and 
(2) either a stationary lift device or mobile lifting 
device used to lift the TRANSFER CASK and 
CANISTER.  

See VERTICAL CONCRETE CASK 

The facility within the perimeter fence licensed for 
storage of spent fuel within NAC-UMS® SYSTEMs 
(see also 10 CFR 72.3).  

A fuel assembly or fuel rod with no fuel rod cladding 
defects, or with known or suspected fuel rod cladding 
defects 'not greater than 'pinhole leaks or hairline 
cracks that can be grappled, handled and movedin-a 
normal manner,

(continued)
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Definitions 
AI.1

INTACT FUJEL 

(AS-MLY ROD) 

opsiý agedFuel) 

(ontinued)

LOADING OPERATIONS 

INITIAL PEAK PLANAR-AVERAGE 
ENRICHMENT 

NAC-UMS® SYSTEM 

OPERABLE

LOADING OPERATIONS include all licensed 
activities on an NAC-UMS® SYSTEM while it is 
being loaded with fuel assemblies. LOADING 
OPERATIONS begin when the first fuel assembly is 
placed in the CANISTER and end when the NAC
UMS® SYSTEM is secured on the transporter.  
LOADING OPERATIONS does not include 
CANISTER transfer operations between the 
TRANSFER CASK and the CONCRETE CASK or 
transport cask.  

THE INITIAL PEAK PLANAR-AVERAGE 
ENRICHMENT is the maximum planar-average 
enrichment at any height along the axis of the fuel 
assembly. The 4.0 wt % 235U enrichment limit for 
BWR fuel applies along the full axial extent of the 
assembly. The INITIAL PEAK PLANAR
AVERAGE ENRICHMENT may be higher than the 
bundle (assembly) average enrichment.  

NAC-UMS® SYSTEM includes the components 
approved for loading and storage of spent fuel 
assemblies at the ISFSI. The NAC-UMS® SYSTEM 
consists of a CONCRETE CASK, a TRANSFER 
CASK, and a CANISTER.  

The CONCRET CASK, atS remoival system. is 
OPERABLE if the,,difference between the ISFSI 
ambient temperature and the a~verage ,,outlet, air 
tem Iperature is!ý 10l2oF fbijthe 11PWR CANISTER~o 
•< 92'F for the ByVR CAkNISTER.

(continued) 
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Definitions 
A 1.1

STORAGE OPERATIONS 

TRANSFER CASK 

TRANSPORT OPERATIONS 

TRANSPORTABLE STORAGE 
CANISTER (CANISTER) 

TRANSFER OPERATIONS

STORAGE OPERATIONS include all licensed 
activities that are performed at the ISFSI, while an 
NAC-UMS® SYSTEM containing spent fuel is 
located on the storage pad within the ISFSI perimeter.  

TRANSFER CASK is a shielded lifting device that 
holds the CANISTER during LOADING and 
UNLOADING OPERATIONS and during closure 
welding, vacuum drying, leak testing, and non
destructive examination of the CANISTER closure 
welds. The TRANSFER CASK is also used to 
transfer the CANISTER into and from the 
CONCRETE CASK and into the transport cask.  

TRANSPORT OPERATIONS include all licensed 
activities involved in moving a loaded NAC-UMS® 
CONCRETE CASK and CANISTER to and from the 
ISFSI. TRANSPORT OPERATIONS begin when 
the NAC-UMS® SYSTEM is first secured on the 
transporter and end when the NAC-UMS® SYSTEM 
is at its destination and no longer secured on the 
transporter.  

TRANSPORTABLE STORAGE CANISTER is the 
sealed container that consists of a tube and disk fuel 
basket in a cylindrical canister shell that is welded to 
a baseplate, shield lid with welded port covers, 
and structural lid. The CANISTER provides the 
confinement boundary for the confined spent fuel.  

TRANSFER OPERATIONS include all licensed 
activities involved i- tr ansferring a loaded 
CANISTER from a CONCRETE CASK to another 

,CONCRETE CASK or to, a TRANSPORT CASK.

(continued) 
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Definitions 
A1.1

UNLOADING OPERATIONS 

VERTICAL CONCRETE CASK 
(CONCRETE CASK)

STANDARD FUEL

ENGINEERING EVALUATION

UNLOADING OPERATIONS include all licensed 
activities on a NAC-UMS® SYSTEM to be unloaded 
of the contained fuel assemblies. UNLOADING 
OPERATIONS begin when the NAC-UMS® 
SYSTEM is no longer secured on the transporter and 
end when the last fuel assembly is removed from the 
NAC-UMS® SYSTEM.  

VERTICAL CONCRETE CASK is the cask that 
receives and holds the sealed CANISTER. It 
provides the gamma and neutron shielding and 
convective cooling of the spent fuel confined in the 
CANISTER.  

configuration a hewn oignal 1arcae on~sis~tbi 
generall~y of th edfttings, tel rods,-guie~ tub 

considered to neitteal harjdwaeTh isuA 

fu''saatfitc an-aals~ anb§ý q the 

STANDARD LTELcpop iurati n 

AUser detmintof tkhe inte g f el 

cladding, efectsgetrha pinholeleaiks or~hairline 

noral annr. The ENIER G 
EVAL1.ZUAI ION I must dtriethe abiilt - _f _ ,e u 

on the results-of the ean.ujts fe 

DAMAGED. FUJEL,. DAMAGED FUL 

placed in a MAJINE YANKEE FUEL CAN.

(continued) 

12A1-4



SAR - UMS® Universal Storage System 
Docket No. 72-1015

February 2000 
Revision UMSS-00A

Definitions 
A1.1

CONSOLIDATED FUEL

6xVk&b ]FJ_'E-L-'

12A1-5

uel - s I emibly or Ifuel -rod ,ith k n, wn r s ei he~d 

clddniigdefects grgterthan pinhole~ leaks- or hairline 

crac ks iikat~ cannt t y ENGINEERING 

EVA 0ATIN.demons~trate ~reasonablie assurance 

tht ue~p~jsorfulpariclaesar rtainied by the, 

,dfct e ful ladigin nral and pofrmip 

or 

e ~_pijed, hanc.je~d, 

admoved in a normal manner, 

.or 

Fuel deris, 11inciding-anjntctr a. Oartial fuel rod or 

an Moll diydual intact orp vati uel pellp.nt cot~qntaijied 

I ~ n ulrd uel deri is9net(it x 9 aray 

of tubes in a attice ttjs approximately th*-sdie 

dimensions as a standard fuel ssembly.  

IbDAkGED UEL- spl Iaced ini the IMNA ,IE 

YAKEEFUEL CAN.  

A I nojstandard fuel, configuration. in" 'which,, tlje 

individual fuel rods from one or more fuel assemblies 

are placed in a single containier or a lattice stru~cture 

that is similar to a fuel, assembly. CONSOLIDATED) 

FUEL is stored in a MAINE YANKEE FUEL CAN.
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Definitions 
A1.1

ntue cnf~uaton it re8 uiqe1 ma.teri or, 

reator de, o te ddiioný f. 6t-- r e lacemoentso 

I 10nit g qkiý ~ fuel assemlN-,tth i e s I 

desig sed such ,- abn4 emi Jpt d/opR.jt axra 

1.ptgELi or-o 
Jngrs paýcut Tqqrr~os 

cait erf; I o -im rm teilo
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CONCRETE CASK Heat Removal System 
A 3.1.6 

A 3.1 NAC-UMS® SYSTEM 

A 3.1.6 CONCRETE CASK Heat Removal System 

LCO 3.1.6 The CONCRETE CASK Heat Removal System shall be OPERABLE.  

APPLICABILITY: During STORAGE OPERATIONS 

ACTIONS 

--------------------------- NOTE----------------------------

Separate Condition entry is allowed for each NAC-UMS® SYSTEM.  
S..................................................................................................................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. CONCRETE CASK Heat A. 1 Restore CONCRETE 8 hours 
Removal System CASK Heat Removal 
inoperable System to OPERABLE 

status 

B. Required Action A. 1 and B. I Perform SR 3.1.6.1 Immediately and every 6 hours 
associated Completion thereafter 
Time not met 

AND 

B.2.1 Restore CONCRETE 12 hours 
CASK Heat Removal 
System to OPERABLE 
status 

(continued) 
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CONCRETE CASK Heat Removal System 
A 3.1.6

CONDITION REQUIRED ACTION COMPLETION TIME 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.6.1 Verify the difference between the average 24 hours 
CONCRETE CASK air outlet temperature 
and ISFSI ambient temperature is _< 102'F 
(for the PWR CANISTER) and _< 92°F (for 
the BWR CANISTER) 

SR 3.1.6.2 Verify the difference between the average 4 hours after an off-normal, 
CONCRETE CASK air outlet temperature accident, or natural 
and ISFSI ambient temperature is < 102'F phenomena 
(for the PWR CANISTER) and < 92'F (for 
the BWR CANISTER)
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Administrative Controls andPrograms 
A 5.0 

a 5.0 ADMINISTRATIVE CONTROLS AND PROGRAMS 

A5.1 raining Program 

tA. nij porm~ fo the NC-UI Unieral, Storage System. shall be developed 

under the general licensee-'s systeniatic app~pach to trairining(SAT). Training modules 

shall include comprehensive instruIin isf~r theopeation 'and maintenance of the 

NAC-UMS® Universal Storage System and the independent spent fuel storage installation 

(ISFSI)..  

A 5.2 Pre-Operational Testing and Training Exercises 

A dry run training exercise on loading, closure, handling, unloading,, and transfer of the 

NAC-UMS Storage System shall be. conducted, by the censee prior to the first usgef the 

system to load spent fuel atsenboie fuThe training exercise sa . be conduLa tedi•th 

spent fuel in, the CA 'NISTER. Thje dry run mnay be perf(_rmedjIn. an alternate, step ,seq~uence 

from the -actual procedures, but all steps must be performed. The dry run shall include, but 

is not limited to the following: 

a. Moving the CONCRETE CASK into its designated loading area 

b. Moving the TRANSFER CASK containing the empty CANISTER into the 

spent fuel pooi 

c. Loading one or more dummy fuel assemblies into -the CANISTER, including 

independent verilficlation 

d. Selection and verification of fuel assemblies requiring preferential load~ing 

e. Installing the shield lid 

f., Removal of the TRANSFER CASK from the spent fuel pooi 

g. Closing and sealing of the CANISTER to demonstrate, pressure testing, 

vacuum drying, helium backfilling,ý welding, weld inspection and 

documentation, and leak testing 

h. TRANSFER CASK movement throug h,4e designated l1oad path 

I.TRANSFER CASK installation on the CONCRETE CASK 

j. Transfer of the CANISTER to the CONCRETE CASK 

(continued)
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Administrative Controls anid Program 's 
A 5.0 

A,,5,.2 Pre-Operational-Testinýind Traini-gExefrcises~oitinuecP 

~kx~so oh CONRT CSK to 

M. uloadng, ncldingrefio~lng andwel remioval or cutting 
n. tC epv1~nhe CONCREECASK 

A 5.3 Surveillance After an Off-NormaL~ Accident, or NaturalPhenomena Event 

A Response Surveillance is reurdfloic f-oml cieto aua hnmn 

ev~ents,. The NAC-UM$SSYSTEMs in use ata SS hl eisetdwti or 
after th occurrence of in off-prn l ac~cident or natural phenomnena event in.th re f 

-his in-spection niust specif~icl~yveriy htl -- thg-CON-b6&d CASK inlets 

and outle5tsare not block-ed or obstruce- Atleast one-haff the, ne.and outlets on 
each CONCRETE CASK( mus~t be cleared of lokageýor debrs within 24 hours to resor 
air circulation.  

The CONCRETE CASK and CANISTER shall b Jinspe.cted if they exp~rience a doo 
a tipolver.  

A 5.4 Radioactive Effluent Control Progra 

The program implements thereurret of 1I0.F 244(d).  

a. Th~e NAC ,-UMS'vSYSTEM ~does not create ay radiociv atras rhaeay 
radioactive, wastetreatment systerns'.. Thrfr.seiicoeaig 
the controlof radioactive effluents are' -ng.Tuir&L LC03 115 CANISTER 
Heli~um LeaklRate, provides assurance tht there are no radioactive effluents' fromn 
the.NAC-UMSO SYSTEM.  

b. Thijs, program inludes an environmpental monitoig a gji 

license user my incorporate 'NAC-L MS@- SYSTEM operations into ~their 

environmental monitoring program for 10.CFR Part 50 operations.  

c.ý An annual report shall be submitted pursuantt,1OýCFR 72.44(d)().  

(continued)

12A5-2



SAR - UMS® Universal Storage System February 2000 
Docket No. 72-1015 Revision UMSS-OOA 

Administrative Controls and Programs 
A 5.0 

5.5 NAC-MS t , TMrasport ES T Vuati n Program 

Thi _ __ means for evaluiating- various trnsport configurations and 

transport route conditions to ensure that the eslnhasis_ dro lrmts are met. For lifting 

4f the~la ed TRNFR AKorCNREECSK u'n devices, which are 

integral to. m-struct~ure governed by 1Q ,CFR Part 50 regulatons, 0CFR requirements 

apply. Thiis progran isnot applicable wvhen ,the TRAN E, CASKIor CONCRETE 

•ASK i'sinthe u ing or is being --l a device povidin suppo from 

underneath (il.e., on a rail Icar,- heavy hauil trailer, air pads, et~c.) 

Pursuant to1 CFR 72.212, this pt shall evaluate the site spaecific transport route 

conditions.  

a. The lift height above the transport surface prescribed in Section B3.4.6 of 

Appendix B to Certificate of Compliance,(CoC)J jp. 1015_shall not exceedthe 

limits in Table A5- 1._ Also, the' program~ sliall ensure thatthe transport route 

conditions (i.e., surface hardness and pad thickness) are equivalent to or less 

limiting~ than those prescribed for the reference pad surface which forms the basis 

for the values cited in 'Section B3.4.6 oftAppendix Bto CosNo. 1015.  

bý For site specific transport conditions which are not bounded by. the .surface 

characteristics in Section B3.4.6 of Appendix B to, CoC No. 1015, the program 

may evaluate the site specific conditions to ensure that the impact loading. due to 

design basis drop events, does not exceed 60g. This"...atemnative analysis shiall*be 

commensurate with the drop analyses described in the Safety, Analysis Report for 

the NAC-UMS' SYSTEM. The program shall ensure that these alternative 

analyses are documented and controlled.  

C. The TRANSFER CASK and CONCRETE CASK may be lifted to- those helights 

necessary to perform cask handling operations, including CANISTER transfer, 

prov~ided the lifts are made with structures and components designed in 

accordance with the criteria speclifiled in Sectilon B3.5 of Appendix _B toCQoC 

No. 1015, as applicable.  

(continued)
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TRANSFER CASK and CONCRETE CASK Lifting Requirements 
Table 12A5-1

Table 12A5-1 TRANSFER CASK and CONCRETE CASK Lifting Requirements 

Item Orientation Lifting Height Limit 

TRANSFER CASK Horizontal None Established 

TRANSFER CASK Vertical None Established' 

CONCRETE CASK Horizontal Not Permitted 

CONCRETE CASK Vertical 20 inches

Note: 

1. See TechnicalSpecifi..ti..5.5(.).
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Using a similar argument, fuel assemblies with cooling times between the highest and 

lowest cooling times of the designated fuel, are placed in intermediate fuel positions.  

For the PWR fuel basket configuration, shown in Figure 12B2-1, fuel positions are 

numbered using the drain line as the reference point. Fuel positions 9, 10, 15 and 16 are 

considered to be basket center positions for the purpose of meeting the preferential 

loading requirement. The fuel with the shortest cooling times from among the fuel 

designated for loading in the CANISTER will be placed in the center positions. A single 

fuel assembly having the shortest cooling time may be loaded in any of these four 

positions. Fuel positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 22, 23 and 24 are periphery 

positions, where fuel with the longest cooling times will be placed. Fuel with the longest 

cooling times may be loaded in any of these 12 positions. Similarly, designated fuel 

assemblies with cooling times in the midrange of the shortest and longest cooling times 

will be loaded in the intermediate fuel positions - 4, 5, 8, 11, 14, 17, 20 and 21.  

For the BWR fuel basket configuration, shown in Figure 12B2-2, fuel positions are also 

numbered using the drain line as the reference point. Fuel positions 23, 24, 25, 32, 33 

and 34 are considered to be basket center positions for the purpose of meeting the 

preferential loading requirement. The fuel with the shortest cooling times from among 

the fuel designated for loading in the CANISTER will be placed in the center positions.  

However, the single fuel assembly having the shortest cooling time will be loaded in 

either position 24 or position 33. Fuel positions 1, 2, 3, 4, 5, 6, 12, 13, 19, 20, 28, 29, 37, 

38, 44, 45, 51, 52, 53, 54, 55 and 56 are periphery positions, where fuel with the longest 

cooling times will be placed. Fuel with the longest cooling times may be loaded in any of 

these 23 positions. Designated fuel assemblies with cooling times in the midrange of the 

shortest and longest cooling times will be divided into two tiers. The fuel assemblies 

with the shorter cooling times in the midrange will be loaded in the inner intermediate 

fuel positions - 15, 16, 17, 22, 26, 31, 35, 40, 41, and 42. Fuel assemblies with the longer 

cooling times in the midrange will be loaded in the outer intermediate fuel positions - 7, 

8, 9, 10, 11, 14, 18, 21, 27, 30, 36, 39, 43, 46, 47, 48, 49 and 50.  

(continued)
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These loading patterns result in the placement of fuel such that the shortest-cooled fuel is in 

the center of the basket and the longest-cooled fuel is on the periphery. Based on engineering 

evaluations, this loading pattern ensures that fuel assembly allowable cladding temperatures 

are satisfied.  

B,2.I.3 Maine Yankee SITE SPE -P2CJR- L•.rELPreferentia Loadiii 

th~le esima ted M ainle Yan eeSITE PECI C FUL'netr ss w nT ble 2 6.ý 
As shownin§stbecranoftest ?Nan Yake fjguain s e 

Corner positions are .used for CONSOLDATEDFUEL and FU 

DEBRIS loaded i n theMAINE YANKEE FUL _ flsembl es w-i jh m* 

fuel rods or fuel with fuel rods that have, been rep]ace by ro sa a.  

for placement inc r positins results in call of 

these fuel confi~gurations. CONSOLIDATED fOEL is consevatively desigghtfd for a corner 

position, even though analysis shows that these latic couboa i 

Corer positions are positions 3, 6, 19, and 22 in Figurqj2B3, 

Preferential loading is osudsjo fuel h be 

MWAD/MTU. 'This, fuel is assigned to peripheral loainps jos1 1 ,67-1,1 8 
19, 22, 23, 4in F~igure 12132-1. The inero lctosmtbeoadwihfulht as 

lowyerburanu and/or longer cooleimes in ogrderto maintain th dea sigasisL h loadiea 

component oermtpO rurf te basket and, 
triperaturleii~tsas described in ISection B 2.L12 4 

Fuel assemblies with'a 'control element inserted wilb lode ~in~C~ apjtqr'i 

basket due to the increased length, of the asml ihtecontrol elmn nsiid 

H-owever, these assemblies are not restricted as to loading position withini the bake, 

The Trnsiportable Storap-e Catnister loading procedures wijllidct that 1oacun o a-fuiel 

cqnfliguration-,with remloved.1fuel1 or, poison _rods, CONSOLIDATED _FUEL,-or a MAINE 
YANKEE IFUEL CA N with DAMAGED F UEL or~ FULDEBRIS, or fe withFbm 

between 45,000 MWp/MTU and 50,000 MW/ý isai-iitaiel'_q~otýi 

accordance with Section B 2.1.  
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able12B2-6 Maifine Yankee Site Specific Fuel Population 

C amste'r 

Site Specific Spent l figuAatio'n ssemblies2 Loading Positionu 
Inserite Conitol, Elment Assembly•EA. , •. 8 Any 

in sý-,te d C ....... ...... ................... Ee, ; n tA se !y -C A ... ... ..... . . ............. . .... . ............... . ............... . 8..... .... ........... ....... ......... ............. .o......... ............  Inserted In-Core Instrment (ICI)Thimble 1l38 Any 
S..... ..... ...... ..... ........... ..... ..... .............. ............. ... ... .. ... .........  Cpns'o *i da-ý-tedF''ýu'e1_ - Comner-"7' 

N aria ~ e.E ] ( •- -~~t -!n e ------------------------ - ---------------- ........................ ... ............ ... ...... n. ..........  

FuelRodp] ae&n b7yRod Enriched to 195 (t %3n 

Fu Tel tota nubroAne ssmye n1je~y2s:apomtey;3 

Fuel RodReplaced byStainless Steel Rod or Z tykRod is An 

Fuel.r ..ods.nomoved.eon 
Variable Enrichment and Axial Blanket 68An 
BurnblePoison Rod Replaced bysHollowtZircalo Rod 8Q Ce nr•m 

Damaged Fue 9'tF a12 _aComrerst 

IBumup between 45,000 and 50,000 MWD/MITU 90 Periphery' 1 

1. The total number of fuel assemblies in inventory is approximatel ,434.  

2. The Inumber of fuel, assemblies 1in som categ-ories may yairy,,epending on, futurefuel 
inspections an/r n]nern'ylain 

3. A fue fassemblywit• , an insertedi EA miustbe loaded inma Class 2 canistenr.  

4. A fuel assembly withoutan loaded in a Class 2 anister.  
5. SEAS may not be ins~ertedin damiagedfulassemblies, consolidated fuel assemiblies or 

aseibiswt rrdae tils steel replacement rods.  

6 Basket 'c'mer '' ositions arepo sitions 3, 6, 19, and 22 in Figure 12B2-1. 'Comner positions 

are also periphery* positions.  
7. Only _one Consolidated Fuel lattice may be loaded in any Transportable Storage 'Canister.  

8. Consolidated Fuel must be loaded in a, Maine Yankee fuel can.  
9. All fuel classified as dam~aged muist be placed in a Maine Yankee fuel can, including fjuel 

assemblies with damaged'fuel rods or poison rods inserted in guide tubes.  

10. All spent fuel, including that held in a Maine Yankee fuel can,,must conform to th~e loadin~g 

limits presented in Tables 12132-8 and 12B2-9 for cool time.  
11 ase erpey positions are positions 1, 2, 3, 6, 7, 12, 13, 18, 19; 22, 23, and-2 in-I 

Figure 1 2B2-1., Periphery positionsinclude the comner positions.
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A. Allowable Co~nt~ents 

.,Combustion Engineering 14 x 14,PW INATFE SEMLE-~eig the 

3 pcfiai ns presented en Table 12132- teek` or-21 

4. PMTR IN~TACT FUE' A SEMLE nt a ci:Jsetd Conr tsCop tha 

Asmaximum CEA feyof insricr~te In9fr 4.21 et.II,,Tli-il 

average rd onrichmith'U3.9i wt% eod no-fnl nrchdto195w 

5. PWR INTACT FUL ASSEMIBLJES,:~t ýapneirod havi ý aia end b '*Its.J1ent with4 aI 

blanket enrichment is-nomially .'6&?,t % --U 

6. PWR INTACT FUEL ASSEMBLIES with up to tw ulrdinetdnec fuJ~el 

assembly g~uide tube o~rwith poison rods iserted in guietube.  

B. Allowable Cotet re~ ~ pj r,~j on qiig,~~jajy 

Table-12B2-6.  

I1. PWR INTACT FUE -ASMLE it i d16 fuelros issingrmh fuel 
I ssembl!y lattice.  

2. PWR INTACT FUEL] ASSEMBLIES with a burnup between '45,000 andý5Q,000 

MWD/MTU.  

3.PWR INTACT FUEL ASSEMBLIES with a burnable poi so n rod repl aced by a hollow 

Zircaloy rod.-
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B. Allowable Contents requiring preferential loadig based on shielding:, criticalityor thermal 

constraints. Thepreerential loadingieen for these fuel ofigurations is described in 

Table 112B2 6.- (otinued) 

5.FE fenclosedin a Maine Yank~eefuel can.Tealloable cntensofthe MAINE 

YANKEE FUEL CAN are: 

a) A PWR Intact Fuel Assembly.  

b) A PWR INTACT FUEL ASSEMBLY with damaged fuel rods within the guide tube 

positions.  

c) A Damaged Fuel Assembly with up to .1017c of the fuel rods classified as damaged 

and/or damaged or missing assembly hardware ~comp Ionents.  

d) In.. vidual intact or damaged fuel -ods in arod type structure, which may be a guide 

tube,.to maintain configuration cnts s rol.  

e) Fuel debris consisting of fuel rods wvith exposed fuel pellets or individual inta.ctil~r 

partial fuelpellets not contained in fuel rods.  

f) Consolidated fuel lattice structure with a 17 x 17 array formed -by grids and top'ain~d 

b 0ttom n ftiz connected by four solid stainless steel rods. Maximum contents: 

-Up to 289 fuel~rods 

-Lattice weight! •2, 100 pounds 

C. Unenriched fuel assemblies are not authorized for loading.
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Tgbee....2-8 adi T for Maine YankeeCEC 14x1uel witoiMat N6 

keu--d o Time...... inYar mufr AsmbC~ly ime,[A ,5 • 

30 G"WD .TU Burnup MinimumC•o. .Time [years] for' 
Enrichment Sid•rd Pref(0.958i) Pr-f(0.958"6) [ e(1.05if Pr(1.05p) 

1.9 5 5 5 5 
2.1 5 5 -5 
2.3 5 5 5 5 5 
2.5 5 5 5 .5 
2.7 5 5 5 5 5, 
2.9 55 5 5 5 
3.1 5 $ 5 5 
3.3 5 '5 5 15 

25 5 

3.5 5 5 5 5 
3.7 5 5 _ 5 1 5 5 

35 GWVD/MTU Burnup Minimu~m Co 161Time'[ýearý] for 
Enrichment Standard Pref (0.958i) Prf(.958p) Pref (1.05i) Prf10P 

~1.9 5 5 5 __ _ __ _ _ 

2.1 5 5 55 
2.3 5 5 555 
2.5 5 5 5 5 5 
2.7 5 5 5 a 5 
2.9 5 5 5$ 
3.1 5 5 555 
3.3 5 5 555 
'3.5 5 5 5 55 
3.7 5 5 5 5 

40 GWD/IVTU Burnup Minimum Cool Time [years] for* 
Enrichment Standard Pref(O.958i) Pref(0.958p) Pref(l.05i) Pref(1.05p)I 

1.9 7 7 6 155 
216 6 6 is 

2.3 6 6 5 145 
2.515 5 145 
2.7 5 5 5 14 5 
2.9 5 5 5 -6 5 
3.1 5 55 5 
3.3 5 5 5 65 
3.5 5 5 5 6 15 

37 5 5 5______ 65 

.1. Cool times for preferential loading of fuel assemblies with a decay heat, of either 0.5~8~.or 
1.05 kw per assembly,,loaded in either interior (i) or p~j~eryp ~ asktpsios 
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Lae-1e2B28 Loadijng Table for Maine. YakeCE1.x14 Fuel with No Non-Fuel aera 

mequ4p'ine (contmned) 

45 GWD/MTU !Burup Minimum Cool ime [years] for' 
Enrichment Standard Pref(0.958i) Pref(0.958p) Pref(1.05i) Pief(1.05p) 

1.9 11 20 7 Not Allowed J6 
2.1 9 15 7 Not Allowed 
2.3 8 15 6 Not Allowed '6 
2.5 815 6 Not Allowed 6 
2.7 14 Not Allowed 6 
2.9 814 6 Not.Allowed 6 
3.1 7 14 6 Not Allowed5 
3.3 6 14 6 Not Allowed5 
3.5 6 13 6 Not Allowed5 
3.7 6 13 6 Not Allowed 6 

50 GWVDIMTU B u Minimum Cool time [ ears] for 
Enrichment Standard Pref(O.958i) Pref(O.958p) Pref(1.05i) Pref(1.OSp) 

1.9 '18 Not Allowed 8 Not Allowed 7 

2.1 16 Not Allowed 8 Not Allowed 7 
2.3 14 Not Allowed 8Not Allowed 7 
2.5 12 Not Allowed 8 Not Allowed 7 
2.7 12 Not Allowed 8 Not Allowed 7 
2.9 11 Not Allowed 8 Not Allowed 7 
3.1 10 Not Allowed 7 Not Allowed 7 
3.3 1ONot Allowed 7t Not Allowed 6 
3.5 10 Not Allowed 7 Not Allowed 6 
3.7 10 Not Allowed 7 Not Allowed 6

:1. Cool times for preferential loacdng 01 fuel assemblies wimt a decay neat ot eit•nem•ry. or 
ll.015 Ikw per assembly, loaded i~n eithler interior (i) or p-eriphery (p) basket positions.

J22-17
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,Taje~ 12B2-9 Loadingajabe4~rManeYankeeCE~ 14 x, 1~4'FulContaining CE A

30,000 MW MT Bur-nup - Mni Coot Time'in Years for______ 
Enrichment No CES (ClatssI) T YearxCEA 10Year C& i5 Year CEA 20 Year CEA 

1.9 5 P 5 5 
2.A 55 5 
2.3 5 5 5 6 5 
1.5 5 5 5 5 5 
2,7 5E5 0 5 e 
2-9 5 5 5 5 
3.1 5 5 5 5 5 
3.3 5 5 5 5 5 
3.5 5 5 5 S 5 
3.7 5 5 5 5 

35,000 MWD/MTU Burnup -•Minimum Cool Time in Years for 
Enrichment No CEA (Class 1) 5 Year CEA 10 Year CEA 15-Year CEA 20 Year CEA 

1.9 5 5 5 5 .  
2.1 5 5 5 
2.3 5 5 5 5 5 
2.5 5 5 5 5 5 
2.7 5 5 5 6 5 
2.9 5 5 5 5 5 
3.1 5 5 5 5 5 
3.3 5 5 5 5 5 
3.5 S 5 5 5-5 5 
3&7 5 5 5 5 5 

40,000 MWD/MTUBurfUp - Minimun Cool Time in Years for 

Enrichment No CEA (Class 1) 5 Year CEA 10 Year CEA 15,Year CEA 20 Year CEA 
1.9 7 7 7 17 7 
2.1 6 6 6 6 6 
2.3 6 6 6 6 6 
2.5 5 5 5 5 5 
2.7 5 5 5 5 5 
2.9 5 :58 5 5 
3.1 5 5 5 5 5 
3.3 5 5 5 -5 5 
3.5 5 5 5 5 5 
3.7 6 5 5 5 5 

45,000 MWD/MTU Burnup - Minimum Cool Time in Years for 
Enrichment No CEA (Class 1) 5 Year CEA 10 Year CEA 15 Year CEA 20 Year CEA 

1.9 18 81 1 1 

2.1 999 9 9 
2.3 4 4 8 8 8 
2.5 8 8 2 8 8 
2.7 888 8 8 
2.9 8 8 8 8 2 
3.1 7 7 88 
3.3 6 6 7 7 7 
3.5 6 6 6 6 6 
3.7 6 6 6 6 6 

50,000 MW /T Burnup - Minimm Cool Time in Years for_______ 
Enrichment N6 CA (lanI) - 5 Year CEA 10 Year CEA 15 Year CEA 20 Year CEA 

1.9 18 18 18 18 18 
2.1 16 16 16 16 16 
2.3 14 14 14 14 14 
2.5 12 12 12 12 12 
2.7 12 12 12 12 .12 
2.9 11 11 '12 12 -12 
3A1 10 10 12 12 12 
3.3 1010 11 11 1.1 
3.5 10 10 10 10 10 
17______1 10 ;10 10 10
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BI Maine r anee Sie Specific Parameters and Analyses 

Th einbsi ieseii paramneters nanayse thtequire verification byjlMain~e 

Xan kee are: 

1. The temperature of ist76 he ih inauium- average yearly temperature. The 

3-day averages ambient temperature shall~be 16For less.  

2. The allopwed temperature extremies,__averaged over a_3-day period, shall be 

gieater than -40'F and less than 133F 

3. the design basis I earthqua e hor Iizont1l and . et Icl _seismi Ic acpe Ileration -levels 

at the, top surface of the ISFSI pad are bounded by the values shown: 

'Horizontal, g-level in each of Corresponding Vertical 
Two Orthogonal Directions g-level (upward) 

0.38-g 0.38 x 0.667. = 0.253g 

"4. The analyzed flood condition of 15 fps water velocity and a height of 50 feet of 

water (full submergence of the laded casDk are not esxceeded.  

5. The potential for fire and explosion shall be addressed, based on site-specific 

considerations. This includes the condition that the fuel tank of the- ask 

handng e uipment usedto move the loaded CONCRETE CASK onto or from 

the ISFS! site contains no more than 50 gallons of fuel.  

(continueqd),

12B3-9



SAR - UMS® Universal Storage System 
Docket No. 72-1015

February 2000 
Revision UMSS-OOA

Design Features 
B 3.0

3 i2 Maine Yakee Site Specific~ Paaetrs and Ai1ý ýe continued!) 

6. lInfadditjin- to"tlihe-r' q-u'iremet W170'-C'R"7"2.2--2il(3X,)'ii), th~eIS-F'SI'a 
,and foundation shall >incuder t followingcharcteristics as aplicabto 

the',end drop, earth~quake or tilp-er anayses:

r
,C~n-ceethikness

~C. Speifiled concroe~ 
copesvesrn~ 

d. Concrete dry density (p) 
e. Soil ini place. density _(p) 

f.. Soil Modulus of -Elasticity 

g. Surface

K4,00 pi sat28 clays 

12 ps/O(lwe ayer) 

<_30,000 SIý' U ptIrer 

Brl~l~nsh./Bu~ed,

ThelcoIncete pad jna-ximum thickness excludes theISTS ___ _ te.,jh 

compressive, strngth .of the, onrt shold be determined accordin4 to 

uised, n the padT a id ote.,TJhe b i,f accetane of concreteshllb 
as described in Secion . of ACIk 8. Th soil. odulus' of , e ast city 
should be determined accordingizto th test method described in AXSTM 

D71-9.  

The surface of the ISIF5I pad shall have -a, broolm finish or brushed surace 
as defin~ed in ACI 1 16R-90 and described in Sections, 7.12 and 7.13.4 of 
ACI 1302. iR.  

.7. In Icases where engineered features, (ie., berms shield walls) a iusd to 
ensure that requirements of 10 CF 214a r met, such features are to 
be considered 'im'' an- mus-e'výuated-,o-,et*-~-iiieL 
applicable Quality Assurance Categor on_ a-site, specifiebasis., 

1 2B3- 10
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Site S i Analyse (ote) 

8. [RAN S ERASKOI te with 

surrounding air tem~peratures > T.
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B 3.5 CANISTER HANDLING FACILITY (CHF) 

B 3.5.1 TRANSFER CASK and CANISTER Lifting Devices 

Movements of the TRANSFER CASK and CANISTER outside of the 10 CFR 
50 licensed facilities, when loaded with spent fuel are not permitted unless the 

movements are made with a CANISTER HANDLING FACILITY designed, 

operated, fabricated, tested, inspected and maintained in accordance with the 
guidelines of NUREG-0612, "Control of Heavy Loads at Nuclear Power Plants" 
and the below clarifications. This Technical Specification does not apply to 

handling heavy loads under a 10 CFR 50 license.  

B 3.5.2 CANISTER HANDLING FACILITY Structure Requirements 

B 3.5.2.1 CANISTER Station and Stationary Lifting Devices 

1. The weldment structure of the CANISTER HANDLING 

FACILITY shall be designed to comply with the stress limits of 

ASME Code, Section I-1, Subsection NF, Class 3 for linear 
structures. The applicable loads, load combinations, and 

associated service condition definitions are provided in Table 

12B3-2. All compression loaded members shall satisfy the 
buckling criteria of ASME Code, Section III, Subsection NF.  

2. If a portion of the CANISTER HANDLING FACILITY structure is 

constructed of reinforced concrete, then the factored load 

combinations set forth in ACI-318 (1995) for the loads defined in 

Table 12B3-2 shall apply.  

3. The TRANSFER CASK and CANISTER lifting device used with 

the CANISTER HANDLING FACILITY shall be designed, 

fabricated, operated, tested, inspected and maintained in 
accordance with NUREG-0612, Section 5.1.  

(continued)
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B 3.5.2.1 CANISTER HANDLING Station and Stationary Lifting Devices 

(continued) 

4. The CHF design shall incorporate an impact limiter. The impact 

limiter must be designed and fabricated to ensure that, if a 

CANISTER is dropped, the confinement boundary of the 

CANISTER would not be breached.  

B 3.5.2.2 Mobile Lifting Devices 

If a mobile lifting device is used as the lifting device, in lieu of a 

stationary lifting device, it shall meet the guidelines of NUREG

0612, Section 5.1, with the following clarifications: 

1. Mobile lifting devices shall have a minimum safety factor of two 

over the allowable load table for the lifting device in accordance 

with the guidance of NUREG-0612, Section 5.1.6(1)(a) and shall 

be capable of stopping and holding the load during a Design Basis 

Earthquake (DBE) event.  

2. Mobile lifting devices shall conform to the requirements of ANSI 

B30.5, "Mobile and Locomotive Cranes," in lieu of the 

requirements of ANSI B30.2, "Overhead and Gantry Cranes." 

3. Mobile cranes are not required to meet the requirements of 

NUREG-0612, Section 5.1.6(2) for new cranes.

12B3-13
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Table 12B3-2 Load Combinations and Service Condition Definitions for the CANISTER 

HANDLING FACILITY (CHF) Structure 

Load Combination ASME Section III Service Comment 

Condition for Definition of 
Allowable Stress 

D* All primary load bearing 
Level A members must satisfy Level A 

D+S stress limits 

D + M + W" Factor of safety against 

overturning shall be > 1.1 
D+F 

Level D 

D+E 

D+Y 

D = Dead load 

D* = Apparent dead load 

S = Snow and ice load for the CHF site 

M = Tornado missile load of the CHF site' 

W' = Tornado wind load for the CHF site1 

F = Flood load for the CHF site 

E = Seismic load for the CHF site 

Y = Tsunami load for the CHIF site 

Note: 

1. Tornado missile load may be reduced or eliminated based on a PRA for the CHF site.
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CONCRETE CASK Heat Removal System 
C 3.1.6 

LCO (continued) Operability of the heat removal system ensures that the decay heat 
generated by the stored fuel assemblies is transferred to the 
environment at a sufficient rate to maintain fuel cladding and 
CANISTER component temperatures within design limits.  

APPLICABILITY The LCO is applicable during STORAGE OPERATIONS. Once a 
CONCRETE CASK containing a CANISTER loaded with spent fuel 
has been placed in storage, the heat removal system must be 
OPERABLE to ensure adequate heat transfer of the decay heat away 
from the fuel assemblies.

A note has been added to ACTIONS which states that, for this LCO, 
separate Condition entry is allowed for each CONCRETE CASK. This 
is acceptable since the Required Actions for each Condition provide 
appropriate compensatory measures for each CONCRETE CASK not 
meeting the LCO. Subsequent CONCRETE CASKs that do not meet 
the LCO are governed by subsequent Condition entry and application of 
associated Required Actions.

A.1 

If the heat removal system has been determined to be inoperable, it 
must be restored to OPERABLE status within 8 hours. Eight hours is 
reasonable based on the accident analysis which shows that the limiting 
CONCRETE CASK component temperatures will not reach their 
temperature limits for 24 hours after a complete blockage of all inlet air 
ducts. This time frame allows for the 4 hour Response Surveillance 
required following an off-normal, accident, or natural phenomena event 
established in Section 12.4, plus eight hours (typically, one operating 
shift) to take action to remove the obstructions in the air flow path.  

B.1 

SR 3.1.6.1 or SR 3.1.6.2 are performed to document the continuing 
status of the operability of the CONCRETE CASK Heat Removal 
System.  

B.2.1 

Efforts must continue to restore the heat removal system to 
OPERABLE status by removing the air flow obstruction(s) 
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ACTIONS B.2.1 (continued) 
(continued) 

This Required Action must be completed in 12 hours. The Completion 
Time reflects a conservative total time period without any cooling of 24 
hours, assuming all of the air inlets and outlets become blocked 4 hours 
prior to the Response Surveillance. The results of the thermal analysis 
of this accident show that the fuel cladding temperature does not reach 
its short-term temperature limit for more than 24 hours. It is also 
unlikely that an unforeseen event could cause complete blockage of all 
four air inlets and outlets immediately after the last successful 
Surveillance.  

SURVEILLANCE SR 3.1.6.1 
REQUIREMENTS 

The long-term integrity of the stored fuel is dependent on the ability of 
the CONCRETE CASK to reject heat from the CANISTER to the 
environment. The temperature rise between ambient and the 
CONCRETE CASK air outlets shall be monitored to verify operability 
of the heat removal system. Blocked air inlets or outlets will reduce air 
flow and increase the temperature rise experienced by the air as it 
removes heat from the CANISTER. Based on the analyses, provided 
the air temperature rise is less than the limits stated in the SR, adequate 
air flow and, therefore, adequate heat transfer is occurring to provide 
assurance of long-term fuel cladding integrity. The reference ambient 
temperature used to perform this Surveillance shall be measured at the 
ISFSI facility.  

The Frequency of 24 hours is reasonable based on the time necessary 
for CONCRETE CASK components to heat up to unacceptable 
temperatures assuming design basis heat loads, and allowing for 
corrective actions to take place upon discovery of the blockage of the 
air inlets and outlets.  
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