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Section III

11 5 OO Feb 1991

M-ii ...ouee.. reesetsrssssssersassasnsasns Original Issue

11 5 OO Oct. 1990

III-2 cooeeereeenreneennsnsensarsssasssscasenees Feb 1996

IT-28 .ooecrrcercencneseescnsaresssnnsanaseenes Feb. 1990

ITI-3 ceeeceeneennenasecsesnessonesssncsasanns Apr. 1992

ITM-4 ..eeeeerenenenennsesensasonsasscssesnes Feb. 1996

IIT-4a ....eceeenrceeneeeneensensnsnsonsosncsasans Feb 1990

ITI-5 cueerenrienenennesnesnsesenseseasase Original Issue

II-6 ceeeeeencenrnnninencnnnsnssonananns Original Issue

1 1 G R Original Issue

115 SR Original Issue

11 5O Original Issue

III-10 cecncninicrccsanensssnsanencs Original Issue

1 1 £ 15 OO Original Issue

1 1 5 OO Original Issue

11 15 1 J OO Original Issue

11 05 O Original Issue

Lol cocreenreeterecnsssnsnsensassesssssenaras Oct. 1991 11 25 - 0O Original Issue

R Oct. 1991 £ 3 1o Original Issue

£ OO Oct. 1991 |11 £ i RN Original Issue

11 55 1 J50 OO Original Issue

Section 11 1153 0 Original Issue

IH-20 ....oeceieiernensnennrsncsnecanenne Original Issue

) ) OOt Oct. 1990 III-208 ....oonerecncncensnsassesacsesansacensanss Apr. 1992

) | O . .Oct. 1990 | 11 C01) SRR Feb 1990

| € FORE SOOI Oct. 1990 £ 1 3 OO Feb. 1991

| SOOI Original Issue' 11 5503 1 YOO Feb 1996

£ . TR Oct. 1990 11 572 | OOt Feb. 1991

TI-6..eeeereceeeereesnesesecsnssensssnnseances Oct. 1990 1 1 . O Original Issue
1 By OO Oct. 1990

1 8 J O RO Oct. 1990 Section IV

| 8 OO Oct. 1990

T-10.ciienns eeneenessrensasstsnsssertssssnsone Feb. 1996 | 17255 Original Issue

II-108...ccccceecrirersncsncssnsansensanssasseens Feb. 1990 | AV R Original Issue

II-10D..ceecccerceeacscssensansansnscansanens Oct. 1990 IV rererecneneeneesnecnsneenessene. Original Issue

1 3 5 OO Original Issue =~ IV4....vrrnnccnnecnncnea Original Issue

TVo5 i cerecaeesacsissssssseassssassnessessens Oct. 1990

. . ) A2 OO Original Issue

Original Issue refers to application dated December | A1 [ Original Issue
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IV-8.certceette e sananees Original Issue VI=17 eeenreseressesesenensnenenes Original Issue
| A Original Issue A7/ C3 £ J OO Original Issue
IV-10.icicnrcreneereneaens Original Issue VI-19.ciriinceneeecneennanees Original Issue
| A2 § SRRSOt Original Issue VI-20...couiciinsncnnnscrenscsnccnnananes Original Issue
IV-12.iiireniineesneccaenneene Original Issue A7/ C73 WOt Original Issue
IV-13. e reeaenns Original Issue VI-22..uuieiinennssnensessnnnensannans Original Issue
IV-14...crrcrrcnennene Original Issue ‘
IV-15. e ccecececsnesaeeenae Original Issue Section VII
IV-16..icieiccineccnenanaenns Original Issue
IV-DT e Original Issue 741 G SO Original Issue
IV-ALciincecnencsnncnennennae Oct. 1990 VII-2...oiiiicnnarnennnneeansnnsansannns Original Issue
IV-A2....eceeereceeeenas Original Issue VII-3.ciircinsensensnnnecansansnssnenes Original Issue
IV-AS..rcccreecereceee Original Issue VIIA4.....iinineenenneneenensenns Original Issue
IV-AG.iccnienresnennes Original Issue VII-S.iciinenrncnsansananssennans Original Issue
IVEAS ncccrcrensncnnsnes Original Issue VII-6..uceierccenrnccnsnsasensananans Original Issue
IV-AG..ececeeeeeeeesaenenas Original Issue '/ | G SRR Original Issue
IV-AT ececeeceeaecneenens Original Issue VII-8....eeeeeererneenecnenneane Original Issue
771 L RN Original Issue
VII-10....cciiiiicionccensecsnsnnnnee Original Issue
VIH-1icieniecenscsssananss Original Issue
Section V 74 1 53 Original Issue
: VII-13..eeeececeenreeceneneeene Original Issue
Vel aicnnnnnncssenssscsnscsenns Original Issue VII-14....cccenenecennnnns Original Issue
V2 ancnrcssncnnsscsnsscnnens Original Issue A%/ 1 3 & TR RO Original Issue
VII-16......uoeeeeeevecreeeneeenne Original Issue
Section VI A"/ 1 3 U SO Original Issue
VII-18..eceeeeeeereerereeennanens Original Issue
77 3 OO Original Issue L7153 5 Original Issue
VI2.iiniinninensescsnacansscnnes Original Issue VII-ALoiririeinenecsnnnecssnesnensenessnses Dec. 1985
7/ X J RSO Original Issue VII-A2.....oiiciincniansasscsensenns Original Issue
VI .iiiecnernrecneeessenenns Original Issue VII-A3...eiircerisennascsnincnnenennns Original Issue
VIS iiicennecesenensesesnesaenaeans Original Issue VII-A4...coioiiniennneneneeaninenees Original Issue
72 G J OO Original Issue VII-AS coinieicsencneenensenes Original Issue
VI=T seveeneeenenesaeanennens Original Issue A7/ 1 O Vo Original Issue
VI8 ctncicntsesncsasssiens Original Issue VII-AT.ovirerenireeenresscncsaronss Original Issue
VIF0..ciernceneeransensnnaanans Original Issue VII-AS...iecenccnneienense Original Issue
VIF10.icrececnesecsnecsnnens Original Issue VII-A9...ociriiicccssssesasnsnennnnns Original Issue
A7/ 3 1 SRRSO Original Issue VII-ALQ....ccieneenecniisennes Original Issue
VIF12.iciririecnncnnenncannenenaes Original Issue
VI-13.iiientecncencnnansensaans Original Issue
VIFI4..iereenereennesanseeneenas Original Issue
VIE1Seerececenersarsennenaes Original Issue

VIFL6.circrsneinecanneeranennane Original Issue
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Section VIII A7 11 CX 7 OO Original Issue

VIII-38 ....ccoerernrcnncscesanssesansene Original Issue

VI .coriecrrecansnesccsansacsnnsncas Original Issue A7 010X 1 IR Original Issue
A% 1 1 5 RO Oct 1990 VIII-40 .....ocreeerevecnnansinacnenens Original Issue
VI o.oeeeeeeenecnecsnsnnsessassansassansanens Feb 1990 L' 11 7 3 RO Original Issue
VIIIAAV wooeereeneeeereesesescsnessassosssssenss Dec 1988 VII-42 c.oeeeeeeeceeneneeesasenens Original Issue
VIHIAV coiciiriineenioenennnnsscsannns Original Issue VIII-43 ....oeeeericncrnossisnnsane Original Issue
'/ 11 5 R May 1987 VII-438(1) .ccnrrenrnncincneccnensesncnnnes Oct. 1990
A"/ 1 1 G Original Issue VIII-43a(2) ..cccccovenrnnnnsvesencnnnssesnnens Oct. 1990
A7 1 1 C OO Original Issue A7 11 7 | SRR Feb. 1996
VIII-4 ......cocvvierrnnnenninncnrennenes Original Issue VIII-43C....cociireinrnciincssicnnisncssennne Oct. 1991
VIII-S ..occciincnnnsecsenanessnencanes Original Issue VIII-43d ...covcirnerinninenanicnennssnenss Aug. 1988
VIII-6 ....cceevererecrresneennennsnnnnne Original Issue VIII-43€.....ccecinacrnneresnennsnensssensanens Feb. 1990
A7 11 Original Issue VIII-44 ....ooeiinicccnacsnsncanes Original Issue
VIII-8 ...ercirienerncnenncanenee Original Issue VIII-AL ...ocoeiirincnnsecssnnenns Original Issue
A' 8 1 0 o Original Issue VIII-A2 ...oocciiecinncnnnsscssncsniane Original Issue
A"/ 11 3 U1 Lo Original Issue VIII-A3 ..ocoincneeceesnaesnenes Original Issue
A% 01 G 1 (o Original Issue VIII-AG ....ieciieenninaneene Original Issue
L' 01 G 7 Original Issue A7 11 07N 2o Original Issue
L' 11 G 1 J Original Issue VII-AG ....eeneeecvncneenneannnensas Original Issue
VIII-14 .iicniinncrecncnneinennnes Original Issue "7 1) £ Original Issue
A2 11 3 SO Original Issue VII-ASB ...oreiccninineninancnnnnas Original Issue
A2 11 3 U0 Original Issue A7 1 552 3 o Original Issue
A% 11 3 U OO Original Issue VII-B2...ovonricirnecncnennsensennns Original Issue
VIII-18 ..cieirinnecncnennsnnnnes Original Issue VIII-B3...coiiienrireninrnenneannnnns Original Issue
VIII-19 ..oieiecerenciessnnnenees Original Issue VIII-BA4......ocoinininnnncnssecsnnnns Original Issue
VIII-20 ...cocvieinencnnnnssecsncssenans Original Issue A7 1108 3 5 SO Original Issue
A% 11 G R Original Issue VIII-BG.....oconineirinninsissnincsanens Original Issue
VIII-22 ..oocenircneinnnsennsnncanenns Original Issue A" 1100 2 Original Issue
VIII-23 ...eeereeccencansenssnoncanes Original Issue VIII-BS......ccooceireccnissessesssnas Original Issue
VIII-24 .....uvvnrnenrnnnnnccnnannans Original Issue VIII-BO.....ocneeercrennninnasnsnnsssenns Original Issue
VIII-25 ..ooeiiiicrinncsesessnisncsene Original Issue VIII-B10......covivriirnnccinnsnninenas Original Issue
VIII-26 ....ocvevirecnrnrrecnrcseanrenes Original Issue A2 115523 5 o Original Issue
A" 11 G Original Issue VIII-B12......onviinnrinicnnianssnnane Original Issue
VIII-28 ....ccvivcnrennnnnicvecnnnens Original Issue VIII-Cl....ccoirsccinnrsscsessnrsnennne Original Issue
VIII-29 ...ooeeirrcnicennensensnsianones Original Issue VIII-C2....ocorevrvncrisersannsssnsane Original Issue
VII-30 ..eeecncecnencsansensarones Original Issue A"/ 11 € O T Original Issue
VIII-31 ..ceenereeneeecsesscsansenns Original Issue VIII-CA......cnerieinecnncennannnes Original Issue
VIII-32 ...oveiieerencsansassnssesansanae Original Issue A"/ 1 1 £ O TR Original Issue
VII-33 ...eeeveeinccnncnnncsansnnss Original Issue VIII-CB.......ccovurerernersursasncannacs Original Issue
VIII-34 ......oooecrinensanearcnssnsansanss Original Issue "2 1) £ O Original Issue
A%/ 1§ £ 1 S S Original Issue VIII-C8......corvnseransersnsucncsnssesacs Original Issue
VIII-36 .....coeeeerenecanersnnnnns Original Issue VIII-CO.....ooerierirernrnncssnsssenns Original Issue
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%115 5] [ Feb. 1987  IX-2orrereecemsseeeeemeseeenssnne Original Issue
VIII-D2 ....couevrvereicaisncnnencasnsansnsoases Oct. 1990 O, € OO Feb. 1991
VIHI-D3 ....covierireirncninccsescsossarsnsaeses Feb. 1987 IXAicincnerereesneceesenens Original Issue
VIII-DA ... orernenrcnncenenessonas Oct. 1990 | 0, €5 USRS Original Issue
VIII-DS ....conrrieccerreersnnncsassnsassnses Feb. 1987 IXo6.onieenireenrnncarensncnnsacsesassnans Original Issue
VIII-D6 ....cceviieceinrrrnnncneronsnssnees Oct. 1990 | . G OO DIOPON Original Issue
VIII-DT ..oiiereeceensaraneenanenns Feb. 1987 | D, . SRR Original Issue
VIII-DS .......ooeeeeerecereecneneeeeaes Oct. 1990 X9 eireenreenesacseneneenne Original Issue
VIII-DO ....ocoercireencncnasecnssecaranses Feb. 1987 IX-10.ciiiicnsnniencenrnsesennnnens Original Issue
VHI-D10 .....cooenvivvriinarninacrnrecnenens Oct. 1990 15 C3 1 L Original Issue
VIII-EL .....oeieirecrenenecrensncnsnnsnnns Aug. 1988 IX-12.iiiarcenneensasacaens Original Issue
VII-E2.....eiiirccennnenneneesonee Aug: 1988 | 5 G 1 Original Issue
A7/ 11 8 2 Aug. 1988 IX-14...ieriinnecrnesesncsnenennes Original Issue
VIII-EA...eereceereeeennencnenns Aug. 1988 IX-15ernacnnacsesacesnenens Original Issue
VIII-ES....iiienreenrnnenensecsanes Aug. 1988 IX-16.cuiveceecnrrnarnsansesaesesoasees Original Issue
VIII-EG.....couoreeeieeneernccnrecsarennses Aug. 1988 IXo17 oonccensnrrsassescesessecesacnnes Original Issue
VII-ET ...ceiiviieiieiennecraseeencanenns Aug. 1988 |0 €3 b 0RO ORI Original Issue
VIII-ES.....cucieiienreinenrscnesneasans Aug. 1988 IX-19.iriecinniiissesinsarensnnes Original Issue
VIII-E9.....coiircrnsenensensarnsneanns Aug. 1988 IX-20...cioiisireeccrerecreasnenannes Original Issue
VIII-ELQ....cevoineriecenncesoesasnnenne Aug. 1988 IX21 oiicierneeeneerensseesennes Original Issue
7211 88 3 R Feb. 1990 IX-22..iiiniencnsncnnecsanenes Original Issue
VIII-F2....oeeecenenensnsnnnsenssnannas Feb. 1990 IX-23 .iiinennrnciniesascnnnnnes Original Issue
VIHI-F3 ....enasseenssnnsannes Feb. 1990 IX-24.....ocrienercennnensnennnnnnens Original Issue
VIII-FA .....rrereeesensncnnnns Feb. 1990 IXo25 reercvennsnsennsessnonssnsonns Original Issue
VIII-FS ...rrereresaesnnnes Feb. 1990 IX=26....ccrecrinrenerreecsesecsesonsannens Original Issue
VIII-F6 .....eoereericnrnrieenienenannes Feb. 1990 | 0, €7 U Original Issue
VIII-F7 aavicnceeereenenecesnsnnens Feb. 1990 | 0, €72 OO Original Issue
VIII-G1 ................. eveerereereresrssnsasees Oct. 1990 IX-29 ..coiiisicrnssiessnensnasssnens Original Issue
VIII-G2 ....oeereeremenvrnenaencassacneneaanans Oct. 1990 IX-30.uiiiieiiecenneeneninene Original Issue
VIII-G3 ....oovvrrieerinsensnisnnceennsesens Oct. 1990 | 5, € 3 WO Original Issue
VIII-G4 ......cuivrrireenccnannncenenns Oct. 1990 | D, G Y Original Issue
7211 E1C = 2O Oct. 1990 | 0, G X TR Original Issue
VIII-GH ......corverencninecniasnesenanensne Oct. 1990 | 0, € 7 TR Original Issue
VIII-GT unieincicnnrcrsecenssnnsens Oct. 1990 | D€ 3 T Original Issue
| D, CX 1 TR Original Issue

Section IX | D, X RO Feb. 1987

| D, CX ) £ DR Feb. 1987

| 0, € OO Feb 1991 |0 CX ¥ | TR RO Feb. 1987
D, € | EO ORI Feb 1991 IX-37C cnrenrncnnrcnnisscsssnesesssnssecsns Feb. 1987
| D | OO April 1992 IX-37diiicenicencennsesnsnenenns Feb. 1996
EXclVoiciiininisennsiinsccnsenesnnns Feb 1991 X-3T7€ ccnciciicncnsarenennenes Feb. 1996
IXeVaiinerncsiseeincsessessnsens Feb 1991 |0 € ¥ 5 SO Feb. 1991
IXe] accincnsanseans Original Issue |0, CX ¥ /- ST ~. Apr. 1992

o/
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| ;€ i J  FE SO Aug. 1988
| D, € ) Aug. 1988
|9 € ¥ 4 HOTOT OO Aug. 1988
| D, CX Y| SR Feb. 1990
|, €X 1 | DSOS Feb. 1990
IX-38.eeeeciercnncnnsnenssnennas Original Issue
| D, X 1 R Original Issue
IX-Al .oeiiecinencennnsesnnns Original Issue
IXAA2 ececssercssnennesesans Original Issue
| ), €Y. X TSR Original Issue
IX-A4ectecciecnisecneas Original Issue
IX-AS et Original Issue
5. €.\ OO Original Issue
| . €Y - Original Issue
| D, € - § LR Original Issue
| D, € 2 ¥ Original Issue
| D, € & X SRR Original Issue
| 0. € 3 7 2O Original Issue
|9, C 2 1 SR Original Issue
IX-B6 ...ceeeereeeicervsnssnnsnsonses Original Issue
| D, €02 Y AU Original Issue
| D, € 5 1. S5O Original Issue
IXCl ceeeeceerrenenesensecenaesnnenens Oct. 1990
Section X
Ko corereererereesesaeesonsesoesessennssesssnssenses Oct. 1990
Kol cvererrarsnesessesossanssessesaesessesesnessons Feb. 1990
Xellceererennrosseresssssssnessanesarsssnsssnnsons Oct. 1990
D € TSR Original Issue
D, € SR Original Issue
D € T Original Issue
D € SO Original Issue
D TSR Original Issue
D € J O Original Issue -
KT aeeeecneceieseesanesnesessssssssseones Original Issue
X8 eeeererennesneenesecsesssssassasenes Original Issue
D €. Original Issue
Xo10 . eeeeeerecnseersansnnsnsssennes Original Issue
D € | U Original Issue
D €3 U Original Issue
D, €3 & TSSO Original Issue

D, € U SR Original Issue
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D, 7.\ O Oct. 1990 X-D1 uoreeceeniceceneeresesecnsenene Feb. 1990 W,
D €.\ O 07130 (1T RS ' & 1 7 S Feb. 1990
D. €.\ OO Oct. 1990 X-D3 auereeeeereeeeeneesneeensessnanae Feb. 1990
D 7. Oct. 1990 X-DA.oeeeereeseeeeecrenaens Feb. 1990
D, &% SO OCt. 1990 X-D5 ueeerereeeeeneenseesseemsenseceseeone Feb. 1990
D €.V SO Oct. 1990 XD ..coueeerceecrcrrcenenseneereceeneene Feb. 1990
D 7.V, SO Oct. 1990 X-D7 uorereceeereeeeeeensnesenecnssenes Feb. 1990
D, 7.\ OCt. 1990 X-Eluorerecreeererecesemseessessenens Feb. 1990
D 7.\ S Oct. 1990 X-E2.uoorereeeeenerssnssemseesesesenne Feb. 1990
). 7.X. S OCct. 1990 X-E3uuveereeeceeseeeencnssssssecmesonne Feb. 1990
D 7.\ Oct. 1990 X-EAoeeeeeeeececenensesenenes Feb. 1990
b 7. 1 R Oct. 1990 X-Fluuoeeecereseceeenseesessensenne Oct. 1990
D 7.\ § OO Oct. 1990 X-F2uuieereeeeceacrnesenncsnenssssenac Oct. 1990
D &N b OCt. 1990 X-F3uieveeeeeeescesensenssesensssen Oct. 1990
D&\ K SO Oct. 1990 X-FA.ouecreereeeeessennsenens Oct. 1990
D 7.\ U S Oct. 1990 X-F5.urereceeerenrcesressesssensessesnes Oct. 1990
D &-N 1 OCt. 1990 XiF6.uuouneeeeeeerrereeeeseresesessesnsenne Oct. 1990
D, 7.\ 1 J O OCt. 1990 X-F7.ueeetceeecnseasenenssesesnes Oct. 1990
D 7.\ Uy Oct. 1990 X-F8.ouereceeeensnenseessessssssens Oct. 1990
D .\ £ O Oct. 1990 X-F9.ureceeeeerreeimeseesensssssens Oct. 1990
D, &N L S Oct. 1990 X-FI0..ieeecerceneeceneesossessnens Oct. 1990
D, .. J Oct. 1990 X-Fll .reeeececeeeesensensnans Oct. 1990
D. 9.3 [ OCt. 1990 X-F12.eeeeeeeeecencesensenssesanes Oct. 1990 ~
). 7. S Oct. 1990 X-Fl3.eecceeeeeessncsennes Oct. 1990
D, 7. ¥ SO Oct. 1990 X-Fld.eeeereeneeresssnsssaens Oct. 1990
D 3.V . S OCt. 1990 X-F15.ereeeerceieereeesnenssnnsesens Oct. 1990
D . 1. S Oct. 1990 X-Fl6.ouereeeeeecereerenesseneensennnns Oct. 1990
). -V S OCt. 1990 XF17ueeeresecseeesemsesees Oct. 1990
D 7.V Oct. 1990 X-F18 . eeeeeeeceeeseessessnaens Oct. 1990
). 7.V Oct. 1990 X-F19.uuereeeeeeerecnseosenace Oct. 1990
). -1 Oct. 1990 X-F20..ouueereerncreeneseceerensenane Oct. 1990
D & 25 FE Dec. 1988  X-F2l.overereererennennennsesscsenens Oct. 1990
). & - 7 Dec. 1988  X-F22..ereeeenreennssssnsessenne Oct. 1990
D& - X JOU Dec. 1988  X-F23..oeeereneseensennsenseone Oct. 1990
D &8 2 7 HO O Dec. 1988 X-F24..ereceieeeseesenesenane Oct. 1990
D &8 - 1 U Dec. 1988  X-F25..urreecneenneenesssassasenns Oct. 1990
D& - 1 S Dec. 1988  X-F26.uuecreeencnseessnsceseens Oct. 1990
D & - 7 SN e DEC. 1988 X-F27.ouecececeneeseceseasenns Oct. 1990
X-Cluuueerrseressrsssesssesssesssessssssessens DEC. 1988 X-F28 ..ouuereirnenecnsereneesesscnenens Oct. 1990
D & 07 F Dec. 1988 X-F29....ooreeceeeessesecessesenone Oct. 1990
D, & 0k F Dec. 1988  X-F30..errerrreisenmneencsssasennns Oct. 1990
D & . S Dec. 1988  X-F3luueeererenecreseesesscnssonne Oct. 1990
b & o S Dec. 1988  X-F32ureeneeeeenensenessonne Oct. 1990
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XoF33rerereeresencanesessseressnssonses Oct. 1990 D, €€ X T LR, Oct. 1990
D) 3K 7 SO Oct. 1990 D €€ X 1 J R Oct. 1990
XF35 iirecrnrencrstorssssssecsasssesasaens Oct. 1990 D, €L € X 1 T Oct. 1990
D € 3K TR Oct. 1990 XoG37 covvvercrssesnsansansessisnasessesassanns Oct. 1990
D € I I O Oct. 1990 D, €€ 1. J50 oo Oct. 1990
X-F38....eeircincncsncnnossnisnncsisens Oct. 1990 D €€ % 1 IR Oct. 1990
D, € T 1 SO Oct. 1990 D, € € 7 {1 IR Oct. 1990
X-F40.....oeeireirecrereressassisssnssisnes Oct. 1990 D, €€ 5 N Oct. 1990
D, € 3 Rt Oct. 1990 D € € 7 7 S Oct. 1990
D, € . 7 Oct. 1990 D, €€ - X TS Oct. 1990
D € C 3 LU Oct. 1990 D, €€ - OO Oct. 1990
D € € 725 Oct. 1990 D, €€ L 2O Oct. 1990
D € € JSU OO Oct. 1990 D €€ - 1N Oct. 1990
D € € RN Oct. 1990
D, € € = TSRO Oct. 1990 Section X1
D € € TN O Oct. 1990
D € € 7 SO Oct. 1990 XL .eerrerreesnseorssssnssssassrsacsnessesesnesanne Oct. 1990
D € 1. 2 Oct. 1990 D4 3 ) OO Original Issue
XoGO ceereecrrrrnnnnesiesesesssaronsossossenes Oct. 1990 D € 5 B OO Original Issue
D€ € J L1 IO Oct. 1990 D€ 3 L TOU R Original Issue
D, €1 € 3 1) LR Oct. 1990 D4 5 L SRR Original Issue
D €€ 3 bSO O Oct. 1990 D, € B L T Original Issue
D, €€ 3 5 TSSO Oct. 1990 D4 3 TR Original Issue
X-Gl4 ...ereerrncsnieresseeesseeneas Oct. 1990 D4 £ oy T Original Issue
D € € 3 1 TN Oct. 1990 D, 4 B L S Original Issue
D, €€ ) U J00 Oct. 1990 XI-1-9..cintrrerieeesrennesneniennenss Original Issue
D, €€ 3 I Oct. 1990 XI-1-10...cccccrriecersnnnccnesnsannenes Original Issue
D C € 5 £ J0 N Oct. 1990 D, 4 23 T3 1) (o Original Issue
D € € 3 1 LRI Oct. 1990 D4 55 ) 1) B SO, Original Issue
D € € 7.1 I Oct. 1990 D, € 53 4 1 1 JOO0O s Original Issue
D €€ 7.5 LSRN Oct. 1990 D, 4 5 B 1 [T Original Issue
D, €€ 7.7 O Oct. 1990 XI-1-11ducnirieieecnceencnennne Original Issue
D € € 7 T OO Oct. 1990 XI-1-12.cceicccinenesrenrenesisennee Original Issue
D, € € 7 SRR Oct. 1990 D4 £ £ I TR Original Issue
D € € 7 T Oct. 1990 XI-1-14....coocvrrecrerecnsrecsessnans Original Issue
D € € 7.7 J S Oct. 1990 D, 4 23 ) & TS Original Issue
D € € 7. Oct. 1990 D, € 53 T 1 T Original Issue
XoG28 ceeeeeercvernveressarssssessanssrsssesees Oct. 1990 XI-1-15b...cccrrierrircniraesncnnanee Original Issue
D, €€ 74 O Oct. 1990 XI-1-15C.ccicimseccrursncsnsasansanens Original Issue
D, € € .11 OO Oct. 1990 XI-1-15d....ccrireccnrinnnsncniecsenes Original Issue
D €€ 2 3 O Oct. 1990 D4 53 B8 U J0 e Original Issue
D, €€ < 7 2O Oct. 1990 D, € 55 L3 U S Original Issue
D €€ £ X TSR Oct. 1990 XI-1-18..ccvreerirncrenacnsresnnsnnnane Original Issue
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p.4 15 IS ¥ 7 SO Original Issue ~ XI-1-39.....ocevvrrrerrerrerrrnrennensnns Original Issue
XI-1-18b....cerrerrereecneceerreanens Original Issue XI-1-40....cciveiinicnensssencaracenes Original Issue
D4 C3 B3 §. 1 o Original Issue D € C3 B 3 S Original Issue
XI-1-18d....ccoveerinrieenneneasnes Original Issue XI-1-42...cnceriereraeesacrennenens Original Issue
XI-1-18€..ccccriinrrcnrisercsnaronnennss Original Issue XI-1-42a....ccocnvinervrnrcrsnonensenens Original Issue
XI-1-18f .coeieiieercccciineanens Original Issue XI-1-42b.....cocrveeccrreararecnesarns Original Issue
XI-1-188...ccvercrceereeaenecronanenae Original Issue XI-1-42C...coeiiieirerannreerennenne Original Issue
XI-1-18h...coviiricerecreineene Original Issue XI-1-43...cciniviiverinnornesassescsonse Original Issue
XI-1-18ieeecreeercreenrcasnnanes Original Issue XI-1-44...cnoeeverrnererecrsencnnnaseans Oct. 1990
XI-1-18j.ueucceeeecnecnenensrncsnesnenes Original Issue XI-1-45.iiieineirrensienecnensenns Original Issue
XI-1-18K..cvocreerneencnarnacennaenes Original Issue XI-1-46...cc.cruerrrenrrionerocsassessrnesenns Oct. 1990
XI-1-19. et Original Issue - XI-1-47......cccorvmnnnnninrncnosecsensnosoene Oct. 1990
XI-1-20...ccceecreeereneecsenrenerannes Original Issue XI-1-48....ceeeeeeneirecrerererecesnnans Original Issue
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XV.2

10.

N\ AN
Cask Loading

Verify the cask is in an unimpaired physical condition as required by 10 CFR
71.87 (b).
Verify the neutron shield fluid level.

The neutron shield tank may be empty when the cask is in

Configuration D.
If the cask is to be used in Configuration C, verify the presence of the boral sheets
in the basket.
Disengage the outer closure head bolts. Remove the outer closure head and place
it in a suitable storage location. Inspect the o-ring and replace it if necessary.
Inspect each lid bolt and replace it if necessary.
Remove the valve caps from the inner closure head. Inspect the o-ring seals, and
replace them as necessary. Visually inspect the valved quick disconnect nipples
and replace them if necessary.
Disengage the inner closure head bolts. Remove the inner closure head and place
it in a suitable storage location. Inspect the elastomer o-ring and replace it if
necessary. Replace the metallic o-ring. Inspect each lid bolt and replace it if
necessary.
Visually inspect the inner cavity for foreign material or damage. Inspect the
gasket in the suction drain line flange and replace it if necessary.
If needed, install, or verify the presence of, a spacer on the inner closure head.
*Open the inner container closure head valves.
*Remove the fuel assembly spacer plug (if needed).

XV.2.1 Wet Loading of Fuel

Fill the cask cavity with clean water.

Engage the cask lifting yoke with the cask lifting trunnions and lift the cask.
Carefully lower the cask into the pool and place it in the loading area. Rinse the
cask with clean water as it enters the pool.

Disengage the lifting yoke from the cask and place the yoke in a suitable storage
location.

Identify the fuel to be loaded. Verify the fuel meets the requirements of the

Certificate of Compliance.
XV-3 Revised
NLI 1/2-99C
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11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22,

23.

Revised

N’ ~"

Carefully place the fuel (assembly or rods in container) in the cask.

Confirm that the fuel or container is correctly seated.

Repeat steps XV.2.1 #5 and #6 as necessary to load multiple assemblies or
containers.

*Install the fuel assembly spacer plug in the cask (if needed).

Attach a valve access attachment to each valve on the inner closure head. This
provides an open condition for these penetrations.

Replace the closure lid on the cask. This may be accomplished with the yoke, or
with separate rigging. Guide pins, which are located in the cask flange, provide
final alignment.

Visually verify that the lid is seated.

Engage the cask lifting yoke with the cask lifting trunnions. Verify the yoke
engagement before lifting the cask.

Lift the cask to the pool surface. Install and hand tighten the inner head bolts.
Raise the cask out of the water and place it in a decontamination pit, or other area
as appropriate and disconnect the lifting yoke. Rinse the cask with clean water as
it exits the pool.

Remove the guide pins and install the shipping bolts.

Torque the inner head bolts to the specific torque requirements in three passes.
(See Table XV.1 for Torque and Lubricating Requirements.)

Connect a clean water supply line to the drain valve, and a drain line to the vent
valve. Flush the cask with at least two volumes of clean water. Disconnect the
water supply and drain lines.

Connect a helium/argon/nitrogen supply line g the vent valve and a drain line to
the drain valve.

Pressurize the cask cavity to force out approximately five gallons of water.

Close drain valve and pressurize the inner cavity to 10 psig. Close vent supply
valve and gas supply valve.

*Remove the gas supply and drain lines.

Check for five minutes for leaks through the inner closure head and inner closure
head valves by observing the presence of bubbles. The presence of bubbles
requires corrective measures and repeating of all operational steps subsequent to
that step at which corrective measures were effective.

Drain water from closure head cavity by attaching fixtures with valved couplers to
valved nipples to open the closure head cavity drain valves.

XV-4
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P4, "Reconnect a helium/argon/nitrogen supply line to the vent valve and a drain line

- FhEdmnvavel

B5.7 " Préssurize the cask cavity,to force out any water. Purge the cask with at least 400
[iters of gas for 5 minutes after:the Iast traces of water disappear from the drain
ine.

BT 55Rén'iOVe The pas supply and diain lines,

U7 UUYE the cask 1s used to ship contents with a decay heat load of greater than
Eﬁ" allTesidual Water is Temoved Trom the cavity by vacuum drying as
Hescribed in steps #27 through #29. 1T the cask iS’ used 10 ship contents
pitha decay heat Toad of Tess than 2.0 kW, sk cavity r :
Fwice more with at least 400.1iters ¢ of pas,
7.7 Connecta vacuum pump to the vent valve: Connect'a vacuum gauge to the drain

£3

T Evacuate the cask cavity to 3 mm Hg and hold for at least five minutes.

. Remove the vacuum pump and.vacuum'gauge:

7 "Perform the helium leak test on the inner cavity head as required by Section XVI.

T Backhil the inner cavity with helium to atmospheric pressure.

. *Attach a suction pump line to annulus valve and remove water from outer cavity:

T¥Disconnect line from cask cavity sucton drain line;

" Drain water Trom closure head cavity by aftaching fixtures with valved couplers to
Falved nipples to_open ihe closure head cavity drain:valves. ‘Blot up any
frecstanding water o the inner head.

V.22 Dry Loading of Metallic Fuel

dentnfy The Tuel Yo be loaded Venfy the ;fuel meets the ‘Tequirements of the
Certificate of Compliance.. "The Tailed fuel canisters (FECs) must:be loaded and
Facuum dried’and sealed as described in Section XV:5.

"7 ""Place the carniage assembly on top of the dry:loading stand.

7 ~Posifion ihe carriage assembly for closure Tid removal. Connect the closure lid:to
fhe removal cylinder and remove the lid from the cask.

TTTPosition the carriage for fue] loadng;

XV-5 Revised
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Mbve the carriage and furnfable to fiel canister position BUmber, 1]

" Place the shielded transter cask. ,contaxmng aﬁae’i camster onto the mmmb@

Lower the Tuel canister fromt‘h" ranst

Repeat steps XV.2.2 77, # oad

" Replace the closure. h&” onto. iEé casﬂay re.pom ~the
actuatmg the closure h(f cylmdexi _

197" Check for five minutes for leaks; through the inner clostre head and, innet closurg

head’ Valves by observing, the’ presence. of bubbles:  IhS, pre
requires; corfective measures and repeating of all operational Steps Subsequent i
that Step at which corrective meastres were eHecive)

L. Remove the water from the head cavi

23 " Backiill the inner cavily with helxum 10 atmospheric pressurey

XV-6
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11.

12.

13.

14.
15.
16.
17.

\/ \_/

Confirm that the fuel or container is correctly seated.

‘Repeat steps XV.P.3 #2 and #3 as necessary to load multiple assemblies or

containers. . o

*Install the fuel assembly spacer plug in the cask (if ﬂeeded).

Replace the closure lid on the cask.

Visually verify that the lid is seated.

Install and hand tighten the inner closure head bolts.

Torque the inner head bolts to the specific torque requirements in three passes.
(See Table XV.1 for Torque and Lubricating Requirements.)

Fill the head cavity with water.

Connect a helium/air/nitrogen supply line to the vent valve and a drain line to the
drain valve.

Pressurize the cask cavity to 10 psig. Close the vent supply valve and gas supply
valve.

Check for five minutes for leaks through the inner closure head and inner closure
head valves by observing the presence of bubbles. The presence of bubble
requires corrective measures and repeating of all operational steps subsequent to
that step at which corrective measures were effective.

Remove the water from the head cavity.

Remove the gas supply and drain lines.

Perform the helium leak test on the inner cavity head as required by Section XVI.
Backfill the inner cavity with helium to atmospheric pressure.

XV-7 Revised
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XV.3  Unloading of Fue

1 Connect-a’ pressure gauge and ‘isolation valve  assembly: (wifh' isolation valvg
closed) to one outer closure head. dramn valve, Record internal pressure (if any)]
Vent the clostre Head cavity 10 4 Suitable pas Randling unif]

2:  Disengage the outer closure head bolts; Remove the outer closure head and placa
it in’a suitable sforage location. Inspect; the o-rinig and teplace it if necessary]
Inspect’each Tid bolt and replace it if necessary]

3 Remove thevalve caps ﬁom the inner. closm'e Head, InSpect ‘the o—nngs als; an

Connect a vent line to the inner head Vent valve and a water fill line 10 the inn
"drain valve]

2 Open the Waler Supply valve 10 allow water to Slowly enter the cask cavxtgi

Notel The gases escaping from the vent valve could be highly. radioactive. -

exhaust ‘gases must be treated accordingly.. 1he cask cav1ty does 1o}

contain a relief valve; therefore, any system for cooling the. package mus]

be provided with a pressure relief ¢ 1 that the pressure in the casy

éai'rity"doesimt; exceed 3‘10;4p‘sig::z€<161mW-’fates-must;be:-contfoﬁed;&a
3; Contmue the ﬁﬁmg Process untll the cask is filled with water: Remove the Hil ang

Connect va’lVé"éﬂ?ésS* attachments fo the inner head-valves)
Loosen ali inmer. closure»ﬁead bolts;‘but do not disengage threadsy
~the"cask Tifting yoke with the, cask lifung. runnions.and. m%@
Careﬁzlly lower tﬁ“ cask into the pool untif‘the [id is"accessible. Rinse the
with clean water as it enters the pook
Remove the inner closure head bolis]
iower the: casktothe unloading area

56 the [iTing yoke from the cask an

2N Lo I

placet

he yoke in a suitable Storagq

Revised XV-8
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- Preparation of the Cask for Shipment

This section is applicable to shipping an empty or loaded cask.

Note:

Note:

Note:

Note:
10.
11.

12.
13.
14.

Place valve caps over inner head valves and tighten to torque specified in Table
XV.1.
Perform required leak test on valve caps as required by Section XVI.
If the cask is empty, the leak tests are not necessary.
Reposition outer closure head on cask and tighten the outer closure head bolts to
the torque specified in Table XV.1.
If the cask is used to ship contents with a decay heat load of greater than
2.0 kW, all residual water is removed from the inner head cavity by
vacuum drying as described in steps #4 through #7.
Connect a vacuum pump to the outer closure head vent valve. Connect a vacuum
gauge to the outer closure head drain valve.
Evacuate the closure head cavity to one half the vapor pressure of water (see next
step) at the temperature of the cask and maintain for 15 minutes.
Stop the vacuum pump and monitor the pressure for 10 minutes. If the pressure
rise is less than one quarter of the vapor pressure of water at the temperature of
the cask, the cask is adequately dried for shipment. If not, repeat steps [ and 5.
At 70°F the vapor pressure of water is 18 mm of mercury.
Remove the vacuum pump and vacuum gauge.
Perform leak test on outer closure head as required by Section XVI.
If the cask is empty, the leak tests are not necessary.
Bolt outer closure head valve caps to torque specified in Table XV.1 and perform
the leak tests required by Section XVI.
If the cask is empty, the leak tests are not necessary.
Decontaminate the cask as needed.
Engage the cask lifting yoke with the cask lifting trunnions and lift the cask.
Transfer the cask to the trailer and lower the cask onto the rear trunnions. Lower
the cask to rest on the front tie-down saddle, moving the crane as required to
maintain cask engagement to the trailer and crane cables vertical.
Disengage the lifting yoke and place it in a suitable location.
Install the cask tie-down bolts.

Install the top and bottom impact limiters.

XV-11 Revised
NLI 1/2-99C



15. . If the cask is not empty; install a tamper indicating seal on the top impact limiter] -

- Install the personnel batrier or close the ISO container]

1. . Survey .the shippmg. commner%for“ contamination and - dose - Tates.: ; Ensurg
compliance with 10 (,FR.., 147 and 10 CFR
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12.
13.

14.
15.
16.

17.

\ "
Loading Failed Metallic Fuel and Severely Failed Metallic Fuel Filters

Check the failed fuel canister (FFC) for damage.

Place the FFC inside the containment barrier poftion of the pool. Position the FFC
in the failed rod loading station.

For each rod loaded into the large diameter FFC (4.0-inch), remove the ceramic
filter from the top of the original failed rod can. Position the can plug with
aluminum screen onto the open can. Install the plug.

Verify the accountability records. One failed rod may be loaded into the small
diameter can (2.75-inch), three failed rods or 10 filters may be loaded into the
large diameter can. '

For FFC(s) loaded with filters place aluminum wool on top of the last filter. The
curie limits as stated in 10 CFR 71.63(a) cannot be exceeded for casks loaded
with filters.

Place the designated failed fuel rods or filters into the FFC.

Verify that the lid thread and seal area is not fouled during rod insertion.

When the can is loaded, install the lid using the FFC Lid Installation Tool.

Using the FFC handling tool, move the loaded FFC through the containment
barrier door and place the FFC horizontally into the upender.

Operate the hand winch to move the FFC to the vertical position.

Torque the FFC lid to 100 foot-pounds for the small canister, or 130 foot-pounds
for the large canister.

Connect the nitrogen supply line to the vent valve.

Open the nitrogen supply valve and pressurize the FFC to force out the water.
Blow gas through the FFC for 5 minutes after the first bubbles appear. Remove
the gas supply line.

Invert the FCC in the upender and install the pipe plug.

Re-invert the FFC in the upender.

Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 1 inch of mercury for 15 minutes. Remove the vacuum pump and backfill
with nitrogen.

Remove the FFC from the upender and place it into temporary storage.
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Table XV.1  Bolt, Wrench, and Torque Table

|
Bolts Number Used Fastener Wrench Torque Value (ft-1bs.)* Lubrication
Personnel Barrier Boits 4 5/8” - 11 UNC-2A - Hex 15/16” Socket' 40 - 50 See Note §
| Head Bolt _
Top Impact Limiter Bolts 4 3/4” - 10 UNC-2A - Hex 1-1/8” Box or 10 +2 See Note §
Head Bolt Socket? -0
Bottom Impact Limiter Bolts 3 3/47 - 10 UNC-2A - Hex 1-1/8" Box or 10 +2 SeeNole §
Head Bolt Socket? 0
Tie-down Bolts 2 1-3/87 - 6 UNC-2A - Hex 1” Hex Key 200 +20 Sec Note 3 F
Socket Head Cap Screw -0
I Outer Closure Head Bolts] 8 1” - 8 UNC-2A - Socket Head 3/4” Socket 75 +10] SceNoie3
Cap Screw -0
I Inner Closure Head Bolts} 12 1”-8 UNC-Z? - Hex Head 1-1/2" Socket 300 +203 SeeNote's
Bolts -0
Inner Closure Head Valve 6 1/2” - 13 UNC-2A - Hex 3/4” Socket 21 + See Note S
I Cap Bolts} Head Bolts -3;
Closure Head Cavity Drain 6 1227 - 13 UNC-2A - Hex 3/4” Socket 7 +2] See Note 3
Valve Cap Bolts} Head Bolts 0
Waler Jacket Drain - Valve 4 3/4” - 16 UNC-2A - Socket 5/16” Hex Key 3 +2 SezNote 3
Box Cover Bolts Head Cap Screws -0
Inner Closurc Head 2 17 - 8UNC-2A - Hex Head 1-1/2" Socket 10 +5 SceNote §
Bolts 0

NOTES:

1) If heavy hex head bolts are used, 1-1/16” wrench will be required.
2) Ifheavy hex head bolts are used, 1-1/4” wrench will be required.
3) Ifthe cask is empty, torque these bolts to 1/2 the specified value.
4) Tolerance specified is for wrench set-point.

5)  All bolts shall be lightly lubricated using nuclear grade pure nickel Never-Sieze or equivalent.
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