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Federal Way Office USA
505 S. 336™ Street
Suite 400

[Féderal Way, WA 98003
Tel: (253) 552-1310
@orano_USA

November 14,2018
FS—-18-00289
ATTN: Document Control Desk
Director, Spent Fuel Project Office
Office of Nuclear Material Safety and S_afeguar,d‘s
U. S. Nuclear Regulatory Commission

"“Washington, DC 20555-0001

- SUBJECT: BRR Package Amendnient Req_,ue_st; Docket No. 71-9341 and

EPID No. L-2018-LLA-0028

" Dear Mr. Devasei:

‘Orano Federal Services LLC (Orano FS) hereby submits Revision 14 of the
Safety Analysis Report (SAR) for the BRR Package, which consists entirely of a
correction to Note 13 on Sheet 1 of drawing 1910-01-01-SAR.

The note has been changed FROM:

Forged material shall be ultrasonically and liquid penetrant inspected in _
accordance with ASME Code, Section III, Division 1, Subsection NB, Article
NB-2540, and Section 'V, Articles 4 and 6.

TO: -

Forged material shall be ultrasonically and liquid penetrant inspected in .
accordance with ASME Code, Section III, Division 1, Subsection NB, Article
NB-2540, and Section V, Atticles 5 and 6. :

The only change is that Article 4 has been changed to Article 5. This corrects a
minor error in the inspection techniques. Article 4 of Section V refers to
ultrasonic inspection of welds, whereas the correct Article for the inspection of
forgings is Article 5. This error was identified during a NRC inspection of the
facility cuirently fabricating BRR packagings during the week of 11/5/18.

In order that this correction can be supplied to the fabricator at the earliest
possible date, it would be greatly appreciated if this change could be

incorporated into the licensing action currently underway for the BRR package.
In addition, our DOE client has scheduled isotope shipments to occur shortly
after the beginning of the new year. For these reasons, a Certificate of ‘
Compliance issue date as early as the end of November, or by mid-December at -
the latest, would be appreciated: |

This change affects only Note 13 on shéet 1 of drawing 1910-01-01-SAR, which
has been advanced to Revision 7. For completeness and to comply with Orano’s
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procedures, all five sheets of drawing 1910-01-01-SAR, the SAR cover sheet and
binder spine, and the Table of Contents (six pages) are supplied as part of this
amendment request. Note, there are no changes to any other drawings or to any
SAR text.

Included with this letter is one paper copy of the stated drawing and SAR update
pages and one €D containing the PDF file “BRR SAR Complete Rev. 14.pdf?
(35,910 kb, 777 pages). The CD is labeled, “BRR Package SAR Revision 14,
Docket 71-9341 EPID No. L-2018-LLA-0028".

Toupdate a paper copy of the SAR, replace the cover sheet, Table of Contents,
and drawing 1910-01-01-SAR (five sheets). An extra cover sheet and spine-
sheet are provided to update the binder. :

Should you have any questions regarding this submittal, please contact me at
(233) 552-1321 or via email (phil.noss@orano.group ).

Yours Truly,

Philip Noss
Licensing Manager

Orano Federal Services LL.C

Copies:

Attention: Nishka Devaser, Project Manager (incl. changed pages and CD)
U. S. Nuclear Regulatory Commission '

11545 Rockville Pike

Rockville, MD 20852

Donald Darrington, Idaho National Laboratory (incl. changed pages and CD)
Carla Dwight, Idaho National Laboratory (incl. changed pages-and CD)

Dr. Ethan Balkin, DOE-SC Isotope P1'og1"a1ns (incl. changed pages and CD)
Richard J. Smith, Project Manager, Orano Federal Services LLC

Page 2 of 2




yoieodsay vagd

A
®
Q
O
-
-0
-
1
Q
O
x
Q
¢}

Safety-Analysis
Report

Docket 71-9341

' Revision 14

November 2018 /|




DOCKET 71-9341

BEA Research
Reactor Package

Safety Analysis Report

| Revision 14
Orano Federal Services LLC November 2018




DOCKET 71-9341

BEA Research
Reactor Package

Safety Anal ysis,Report

Revision 14
Orano Federal Services LLC ovember 2018




This page left intentionally blank. |




BRR Package Safety Analysis Report

Docket No. 71-9341
Rev. 14, November 2018

TABLE OF CONTENTS

1.0 - GENERAL INFORMATION......ccceesirteeencrnineeereeeretseeeesseseses et ses e eseeaes 1.1-1
L1 INtrOdUCHON...ciivtiiriereerteerestecesteeseeeeseeseessanssesseesseseseessesassnessssaeessesseasane 1.1-1
1.2 Package DesCriptiOon......ccocceereercernrirereenerireesseesseesseessesesssesseessssssseesseasenneos 1.2-1

1.2.1 PACKAZING ..v.vvvveieieceeeeeee st sesssassss st ssssasnas 1.2-1
1.2.2 CONEENLS...ureurieeeeiierieererteetes e retseetes e sesssesaeseessnsessnessssssressnsansas 1.2-6
123 Special Requirements for Plutonium.........cccceeeevmrceineneicvennnes 1.2-10
12.4 Operational Features ........ccccovirveeverneenincnnniecicneccneene 1.2-11
1.3 ADPENAICES...cieirieririirieresisteesteseseestectseessesssesseesssessessesaesssessesnsessassnsanns 1.3-1
1.3.1 RETEIENCES ...covereiiriiteiceencete et s 1.3-1
1.3.2 Glossary of Terms and ACIONYMS........ccccvveveererererserrersersessesneens 1.3-2
1.33 Packaging General Arrangement Drawings...........cooeeveeeueeeerenenns 1.3-4

2.0 STRUCTURAL EVALUATION ....ccceeitrrteetnireereenteerenrentesesseessssiessesseessesssesas 2.1-1

2.1 Structural DESIZN cccciceereeiereeniriteneireesieteseesereseessesaeneestesseeseesssssesssessanonns 2.1-1
2.1.1 Discussion ........... S eter ettt ettt ea e e e e etsaenaenees 2.1-1

2.1.2 Design Criteria .evueeeerceerreereeriiriirieeirereeseseseeseesseseessesseessessaseeneos 2.1-2

2.13 Weights and Centers of Gravity ......cc.covveceveererceccenecrernesneenaeee. 2.1-6

2.14 Identification of Codes and Standards for Package Design ........ 2.1-6

Y, [ 1< o 121 ORI 2.2-1
2.2.1 Material Properties and Specifications........c.ceceeeveevcevcreneeneennee. 2.2-1

2.2.2 Chemical, Galvanic, or Other Reactions..........c.cceveueerereverevrenene. 2.2-1

223 Effects of Radiation on Materials........cc.coccveveeneeeeecenseeseinnnennenn. 2.2-2

2.3 Fabrication and EXamination .........cecceeueeeeeueerenerenesesenenesnesseeesseeseesnessees 2.3-1
2.3.1 FabriCation.......ceeeeeneereereieneneee et snees 2.3-1

2.3.2 EXamination ......cccecceircencenneirinreniennnreceneenessneseessesnsesessesessens 2.3-1

24  General Standards for All Packages .......c..ccccvrciveeninrnvennvinenncenenteseseennne 2.4-1
24.1 Minimum Package SizZe.........ccvvruerveerrencinrinninenenenseeseeneessneeees 2.4-1

242 Tamper-Indicating Feature..........coovuevververinnnicercenneencenncnnenneen. 2.4-1

243 Positive CLOSUIE......c.eeveerereereerieereeneneceerese et 2.4-1

244 VIVES .ttt 24-1

24.5 Package DESi@N ....cecverirervienerienieiieeiere st esresse s e sseesneseesnes 24-1

246 External TEMPEratures ........cccveereeercereniieneirenieccsneniernasesssensenne 2.4-1

2.4.7 VEINEINE «vvveerererienrirreserseeseeerrentessesseessessessessesseseessesssessesssessessanes 2.4-1

2.5  Lifting and Tie—down Standards for All Packages........ccceeervervrerveerierrnnene 2.5-1
2.5.1 Lifting DeVICES ....ccceeeruerernieeeierecereeestetneecsie ettt 2.5-1

2.5.2 Tie—dOWN DEVICES....errruirerrirerieee sttt 2.5-1

2.6 Normal Conditions Of TranSPOrt........c.cceererrerrveccerrerrnreresresseessesseesseeseessenses 2.6-1
2.6.1 Heat ottt e 2.6-1
12,62, COld e enae s geeereneeneens 2.6-9
2.6.3 Reduced External Pressure........cocceeeeveecenenenmenecnecenseenseennnnne 2.6-11

2.6.4 Increased EXternal PIESSUIE .cueevveveiiiviieiiiiirneeeeeeeeeeeeeeneeeeeeeenenns 2.6-11

2.6.5 AV o) ¢ 15 o) « OO O RO 2.6-12

2.6.6 Water SPray....ccccecceecevcrererernceeerene e eeereseseeeenens eerereeeentarenne 2.6-13

2.6.7 Free DIop...cocvviieeeiiecrciiiincnencccnecnecnene Lerereneneneee e ene st 2.6-13



BRR Package Safety Analysis Report

Docket No. 71-9341
Rev. 14, November 2018

3.0

2.6.8 . COrNer DIOP....c.coiurueereeeieieeeieseeeneresenesseanesenas eeeeeennteteaenas 2.6-17

2.6.9 ©  COMPIESSION..ccurieieeeieieereeaeiereeaeesseessseessaeseaeseesseessesdeseesseanns 2.6-17

+ 2.6.10  Penetration.....ccccceeeeeerireereeresereseeneeeteee e sr s aeseeseeeens 2.6-17

2.7  Hypothetical Accident Conditions........ceeereeeeererereririeniesesessessesseseessesees 2.7-1
2.7.1 FTEE DIOP. . uiieiireee et cte et e s erre e e e ee s ne e e srae s neaeas 2.7-1

2.72 CIUSR 1ttt 2.7-21

2.7.3 PUNCIUTE .ttt ee e 2.7-21

2.74 Thermal ... 2.7-23

2.7.5 IMMErsion — FiSSIle ....coceeeeriieiriinirireseneseseneecteseesee e cessaenns 2.7-25

2.7.6 Immersion — All Packages.......cccccceerrevenenicnnienrenreneseeeesenes 2.7-25

2.7.7 Deep Water Immersion Test.....ccceerrnrnrnnneenenenenesenenenienee 2.7-25

2.7.8 Summary of Damage........ccccceeeerireninenenrinerieieeeseseeseessesnes 2.7-26

2.8  Accident Conditions for Air Transport of Plutonium..........ccccvceeereennennenne. 2.8-1
2.9  Accident Conditions for Fissile Material Packages for Air Transport ....... 2.9-1
2.10  Special FOIM ...c.coiiiiiiiiiiiieiicceccieeieceeiee et seene e 2.10-1
2.11 Fuel RodS ...cccoveercreeenriicniriiiieinnene betereee et e e et et s e ae et e e e e seen 2.11-1
212 APPENAICES..utriririiriiirieiiinieeiiercreeeretere et S e end e 2.12-1
2121 REfereNnCeS ..coeeeeuereeeeiee ettt see s 2.12.1-1
2.12.2  Certification Test Plan.........ccccceeeevieniricccnncnnnnenneencenneernenn, 2.12.2-1

2.12.3  Certification Test ReSULS .....cccceceeveeririieninsiciccniecececceae 2.12.3-1
2.12.4  Stress Analysis Finite Element Models........cccccoeeevcnvnnnnnnenee. 2.12.4-1
2.12.5 Impact Limiter Performance Evaluation ........ccocecceveeeeveeneenee. 2.12.5-1
2.12.6  Analysis Software Descriptions .......ccccecveeveeveerenersieneesreeinens 2.12.6-1
2.12.7  Seal Performance Tests .......cc.ccevtrveniesennienieriecernrenerseeenrenns 2.12.7-1
2.12.8  Basket Stress ANalysis ....cooceerviereiniecennenennenieeeeesre e 2.12.8-1
THERMAL EVALUATION ....cccoiitireitreeneetereeseeneesieseeseeseeseeeseesessessessesaneseenes 3.1-1
3.1  Description of Thermal Desigh.......ccocercervirieriernirneneniesircesseeseesseesseenes 3.1-1
3.1.1 Design Features ....cveeevereeeerecrierieneieenriesie et eree e ceeeessaeeeeeenees 3.1-1

3.1.2 Content’s Decay Heat........cccoovireviervenseneieneenieceeseesseecnee e 3.14

3.1.3 Summary Tables of Temperatures ......c..cceceeveevrerrenieereeernesieessenaes 3.1-4

3.14 Summary Tables of Maximum Pressures.......coccocevverveereceereennenne 3.1-4

3.2 Material Properties and Component Specifications.........couceeeerveererennnnens 3.2-1
3.2.1 Material PrOPerties .......ccvveverreerververreereneeisseeneneneneesseseessessens 3.2-1

322 Technical Specifications of Components........ccecvveveerverrercrennne 32-3

3.3  Thermal Evaluation for Normal Conditions of Transport ........ccceceeevueceruene 3.3-1
3.3.1 Heat and Cold......c.covevrieiieeeecccniceree e 3.3-1

3.3.2 Maximum Normal Operating Pressure .........ccccecceeveeeeerenenennens 3.3-6

i 333 Cask Draining and Vacuum Drying Operations .........ccccceveeunenne 3.3-8
334 Cask Cavity Backfill with Helium Gas......ccccoecueeeeeecreecvrennnnee. 3.3-10

3.4  Thermal Evaluation for Hypothetical Acmdent Conditions .......cccceveevueneee 3.4-1
3.4.1 Initial Conditions.......ccvureeisberiiinniiniiiieeeeetrre e cee e see s 34-1

342 Fire Test Conditions ........ceeveveeveerieeneninrininieereseeseeseseeesseeneas 34-2

343 Maximum Temperatures and Pressure.........ccocvevveveeeieeceeereennen. 3.4-2

344 Maximum Thermal Stresses.......ccovvvuerieniernrenenieerieseeceesseescsennens 3.4-3

3.5 APPENAICES..ccuirrieereeeniiiitiiti ettt st s a e s 3.5-1
3.5.1 REFEIENCES -.ovviieiineiiiiiiiitietcc ettt 3.5-2

ii




Docket No. 71-9341

BRR Package Safety Analysis Report Rev. 14, November 2018
. 3.5.2 Computer Analysis RESUlts .....c..ccoverieriirvcnvninieniiniesenccnceeee 3.5-5
: 3.5.3 Analytical Thermal Model ........ Lererreeeesreee e e et et eaeerenaaeaeas 3.5-5
354 ‘Last-A-Foam’ Response under HAC Conditions ............c...... 3.5-36
3.6  Thermal Evaluation of Isotope Production Target Payloads...................... 3.6-1
3.6.1 Description of Thermal Design.......cccccvvververreenreccererinriceesenennns 3.6-1
3.6.2 Material Properties and Component Specifications.................... 3.6-7
3.6.3 Thermal Evaluation for Normal Conditions of Transport........... 3.6-9
3.6.4 Thermal Evaluation for Hypothetical Accident Conditions...... 3.6-22
3.6.5 Appendices for Isotope Target Payloads.........ccoecvvvvererrencennuenne 3.6-29
4.0 CONTAINMENT ...ttt ee et saneseesaassessesessaseseasssssssassnan 4.1-1
4.1  Description of the Containment SYStem ........cccevvrreeeerenererieniererecessseseenes 4.1-1
4.1.1 Containment Boundary .........ccccevveeeeveenieesevenseenersseneesnesseseenns 4.1-1
412 Containment Penetrations .......cececcereeveverreererererennencseerenesrenuenens 4.1-1
4.1.3 SEALS vttt ettt ettt saa 4.1-1
4.1.4 WIS .ttt ettt ettt a e eas 4.1-2
4.1.5 CLOSULE ...vveveniereretrereneeetetete e steteseeneesesteaesaese st sesesassess st saentans 4.1-2
= 4.2 Containment Under Normal Conditions of Transport ............cccccvuvivevenenen. 4.2-1
4.3  Containment Under Hypothetical Accident Conditions ..........cceceerveveneen. 4.3-1
4.4  Leakage Rate Tests for Type B Packages.....cccceceveveererveenenenienensesennennes 4.4-1
44.1 Fabrication Leakage Rate Tests ......cccccoveveeeereerereeeieeeeieseeecvennes 4.4-1
442 Maintenance/Periodic Leakage Rate Tests ......ccoovvererverreierrnenes 4.4-1
443 Preshipment Leakage Rate Tests.......cccceviveerirenrnicnnrecneeceneneenn 4.4-1
4.5 APPENAIX..oiiiiiiriiiiciierentre ettt ettt et s 4.5-1
. 4.5.1 REfEIENCES ...onvninieeieirirnenreseresesreseeste e sae et e s s sn s sennas 4.5-1
5.0 SHIELDING EVALUATION ...c.ccvietiieierrenineenertreneenteseseesessentssssessesesesessessenne 5.1-1
5.1  Description of Shielding Design.........cccevureererieenernenienrenienennes eeeeennens 5.1-1
© 511 DESIgN FEAtULES ....v.veveeeeecreecerreeeeteseee sttt tesae s snsees 5.1-1
5.1.2 Summary Table of Maximum Radiation Levels............ccccvunnne. 5.1-1
5.2 Source SPecifiCation ........ccevereeuererereesrrereenesesesese e se et esea s 5.2-1
5.2.1 GAMMA SOULCE ..eiueniereieiriiieneneestete ettt eresaee e sec s e snnsseesreas 5.2-1
522, NEULION SOUICE..cceiiiieeeeieiiieerireeeeeisssrissrreeereeeesssssosseresssssrresssssssons 5.2-9
523  TIrradiation Gas Generation ...........oeeeeeeeeencnerecrceesnescseccenes 5.2-10
5.3 Shielding Model.......ccccceeeriiriiririrerenirereene e et esseseeseese e saennns 5.3-1
5.3.1 Configuration of Source and Shielding........ccccecevveeverervnrecrennnen. 5.3-1
5.3.2 Material PrOPerties ......ccvevievereicrreiinieceeneneeeeceetseesessaesisseeens 5.3-3
5.4  Shielding Evaluation........cccoceeoenineeeenrenenvennnns eveeeeas et 5.4-1
54.1 MeEthodS ...ttt 5.4-1
542 Input and Output Data ........cceeveeeeerncrerrcesereneererereseecereseeeene 5.4-1
543 Flux-to-Dose Rate Conversion..........cecceveeeeeeeeseerenrerenneeeesennnnnes 5.4-2
544 External Radiation Levels ......cccoeeeeereneenceienncnenceneceeeeene 5.4-2
5.5 APPENAICES....uiriiiiiiireneeniiiiinetete ettt 5.5-1
5.5.1  REfEICNCES voverveeccevnecivnrivercamscnisensscesenssessssesssessssecsssnsssenessenes 9.1
552 Detailed TRIGA RESUILS ...c..ocueeuerereeieienieecreneeeseeeceeesneeaenae 5.5-1
553 Sample INput Files......cccovverrveenineeninreniiseecesreeneseseseecsenns e 5.5-8

iii



Docket No. 71-9341

BRR Package Safety Analysis Report Rev. 14, November 2018

5.6  Shielding and Heating Evaluation of Isotope Production Target .
PAYIOAAS ...ttt e e et e e st e s an e sreenans 5 6-1
5.6.1 Description of Shielding Design ......cccovvvcrieervnnericeenienieennene 5.6-1
562 Source Specification.......ovveeeereiiiiniiiiiiieie e 5.6-3
5.6.3 Shielding Model .......ccueerriieeeenictetceete e st seene 5.6-4
5.6.4 Shielding Evaluation ...........ccceeeeveereenniencrneenenenneensesseessessseseens 5.6-16
5.6.5 Heating Evaluation........ccooveeevvenniininniniiccccncccciicine 5.6-19
5.6.6 Appendices for Isotope Production Target Payloads................ 5.6-24
6.0 CRITICALITY EVALUATION ....cccoiiiiireieeieeeeseeeeieee et sssssrens 6.1-1
6.1  Description of Criticality Design......ccccecvvevrinreerininicisiincnciceennes 6.1-1
6.1.1 Design FEatUIEs ....eevueereiiirsieninieetinieenessressreeeseeseeseessnesseessesnesne 6.1-1
6.1.2 Summary Table of Criticality Evaluation .........ccccocceccveevvrnrenennee 6.1-1
6.1.3 Criticality Safety IndeX ......cccvvcvvevinicniniiiiiniinr 6.1-2
6.2  Fissile Material Contents ........cccoevemererncncnncnceeciincsinrccse e 6.2-1
6.2.1 MURR Fuel Element.........cccceeiverveninninieneninecneeeeceecennenns 6.2-1
6.2.2  MITR-II Fuel Element .......cccovvenerennenineeeneneeceeecceneneceeeene 6.2-2
6.2.3 ATRFuel Element ........cccoonicrvnirireecicenicnenicnninn it 0.2-3
6.2.4 TRIGA Fuel Element .........ccecvreceniecenreenneneniineeninieccecenieenne 6.2-5
6.2.5 PULSTAR Fuel Element........ccceceeeeenerienieercceeceeneesesennene 6.2-6
6.2.6 Square Plate FUels .....c..ccceeeeerennenceececetcecccteene e 6.2-6
6.3  General Considerations........cceeveveceeerineciennieneneesrceesereeseeies e sreaens 6.3-1
6.3.1 Model Configuration ........c.e.ceeeecreeeeseesiennenenereserseeesesneeseeenae 6.3-1
6.3.2 Material PrOperties ......oeeeverveereereniienenneennieneesseseeeeseessseseessesens 6.3-2
6.3.3 Computer Codes and Cross-Section Libraries ........cccceveeeveenene 6.3-2
6.3.4 Demonstration of Maximum Reactivity.......ccccevvevercernrersneneenenns 6.3-3
6.4  Single Package Evaluation.........cocevveveriieeeesinsieserieenienreseneeeeseeeseeseessesnens 6.4-1
6.4.1 CONTIGUIALION ..vevvvrrireeerirreererreeeereereeceretesssseeseseeseesereseesesnenes 6.4-1
6.4.2 RESUILS ..ottt 6.4-10
6.5  Evaluation of Package Arrays under Normal Conditions of Transport...... 6.5-1
6.5.1 CoNfIGUIAtION ...eevveveveeerereerrircerinreeesrrre e s st cre st oo 6.5-1
6.5.2 RESUILS ottt 6.5-1
6.6  Package Arrays under Hypothetical Accident Conditions.........ccoerecireennes 6.6-1
6.6.1 ConfigUIAtionN ...ccccevcverieieeriirinineectree ettt 6.6-1
6.6.2 RESUILS .ttt ettt e 6.6-3
6.7  Fissile Material Packages for Air Transport ......coceeceveerernenccrseeenenneesincenne 6.7-1
' 6.8  Benchmark Evaluations .......ccoeeevimveenienenicninnenneenienercenteniesecesneseeseseenes 6.8-1
6.8.1 Applicability of Benchmark Experiments......c..ccccovvininiicnnncne 6.8-1
6.8.2'  Bias Determination.......cccceeveeeeeieneesieensenneeseneneneseness besesneneenens 6.8-3
6.9  AppendiCes.......ccccemiruerrniiiiiiieennnenenena eertete e et e st et r e e b e n et nent 6.9-1
) 6.9.1  REfEINCES .uvvverirrreriiirritsinereesieseseessssesesessssesesaessassesesessssessesens 6.9-1
6.9.2 Parametric Evaluations to Determine the Most Reactive Fuel
GEOMELIIES ..veivviniiriieienreetertsteertereeee et esresaesseesaesstesaaeseesseaeenes 6.9-1
6.9.3 Sample INPut Files......cccovervniricenienercnieeeeececeecceeenes 6.9-12
7.0 PACKAGE OPERATIONS.....oootiiireeeetctrteineeereseeesee e csnaesassesses s e e e senee 7.1-1
7.1  Procedures for Loading the Package..........ccccceevveveevenencreneceeceeceeceeiens 7.1-1
7.1.1 Preparation for Loading .........coeevererrreeseenniencniesceeeseseseneene 7.1-1

iv




Docket No. 71-9341

BRR Package Safety Analysis Report Rev. 14, November 2018
. 7.1.2 Loading of CONLENtS ....c.eeeeeerereneneneneitinsitiseitssissieesaessssnseseneas 7.1-1
7:1.3 Preparation of Isotope Targets for Loading into the BRR Cask .7.1-8
- 7.1.4 Preparation for Transport .......ccoeveeeeneenrieninieniniien e 7.1-9
7.2  Procedures for Unloading the Package .........cccecveeviiniiviinenneniineennennesennes 7.2-1
7.2.1 Receipt of Package from Carrier.......cccovevveieeieneeninieniiniinnnnnene 7.2-1
7.2.2 Removal of Contents........coceveiiveenincnenirinnenennnnns ST 7.2-1
7.3  Preparation of an Empty Package for Transport..................... JRSSRR 7.3-1
T4 APPENdiX..uniiniiiviiiiiiiiiice s veeer 1.4-1
7.4.1 RETETEIICES ..uvivveiirieiirirritesrerisee sttt sae s 7.4-1
8.0 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM..........cecovviunnes 8.1-1
8.1  Acceptance TESES ...cocvviviiiiriieieteieee e 8.1-1
8.1.1 Visual Inspection and Measurements.........occoveevereesreienssnnrnseennes 8.1-1
8.1.2 Weld EXaminations .......ccoceccerereiisennirenmnnnonncniisesiessesseesseenes 8.1-1
8.1.3 Structural and Pressure Tests .......cccevvereerviiniininniennienienieennenns 8.1-1
8.14 Fabrication Leakage Rate Tests ...c.cecvrvrrverncninininnicninniennnene 8.1-2
8.1.5 Component and Material TeSts .......cccecvvueviirenieinnieneiineeenine 8.1-5
- 8.1.6 Shielding Integrity Tests ......c.cccevververiesvnnnnan Eeereeresseereeeerssesnes 8.1-12
8.1.7 Thermal TEStS ....ccivevrireriererreerereseeseecte e seecsessiesseseesnesnesseens 8.1-13
8.2  Maintenance Program ..........cccmiiiinienininniinniiieiennensenressssssssssssesssessesnns 8.2-1
8.2.1 Structural and Pressure Tests .....ccecevvereeicciiniiniiineeneensenneenenns 8.2-1
82.2 Maintenance/Periodic Leakage Rate Tests ............ eeereeeeerenenas 8.2-1
823 Component and Material Tests ......... eeeestisssstesane e sn s resaaetares 8.2-3
824 Thermal TeStS ..cvccueeerieieerresrerrrreecesteseesteacstee s snsssnessnenes 8.2-4
. 8.3 APPENAIX..uiriiiiiiiirtiiniiiii e e et 8.3-1
8.3.1 REFEICICES ...ouvieeriiecrirtenteeeetercres e sttt e nesansaeaes 8.3-1




BRR Package Safety Analysis Report

Docket No. 71-9341
Rev. 14, November 2018

This page left intentionally blank.

vi




07
f5

@

Pa

DWG-3021

8 7 6 5 vy 4 3 | ™o OI01-SAR [ 7. IS“ | 1
o o " ' LIST OF MATERIALS _ i
NOTES, UNLESS OTHERWISE SPECIFIED! o - ad] a3 | Az| A1 [TEMNG]  PARTNO DESGRIPTION ‘ SPECIFICATION
1. INTERPRET DRAWING PER'ASME ¥14.6M. INTERPRET WELDS PER ANSUAWS A24.  / : Ml Wil P s
2. THREADS PER ANSIB1.%: ' 2L M BRR PA?.KAGE,AS!.S-. -MBLY
3, THEPACKAGE SHALL BE. IDENTIFIED IN ACGORDANCE WITH THE REQUIREMENTS OF 10 CFR 71.85(c) USING' 1| A2 BRR CASK ASSEMBLY
ASTAINLESS STEEL NAMEPLATE T SIELDPLUG
4. ALLWELDING PROCEDURES AND ) PERSONNEL SHALL SE QUALIFIED IN ACCORDANCE WITH ASME SECTION IX; ERi — P ——
5. ALL WELDS SHALL BE VISUALLY EXAMINED IN ACCORDANGE WITH AWS D1.6. L PERSONNEL BARRIER ASSEMELY
(67 INDICATED WELDS SHALL BE LIQUID PENETRANT INSPECTED ON THE FINAL lZASS IN ACCORDANCE WITH ASME CODE, / , , . R
SECTION 1If; DIVISION 1, SUBSECTION NB, ARTICLE NB-5000, AND. SECTION V. ARTICLE 6 T [ T501 025 ARAT] UPPER WPACT LIMITER ASSEMBLY
7> INDICATED WELDS SHALL BE RADIOGRAPH INSPECTEDIN ACCORDANCE WITH ASMIE CODE, SEGTION i, DIVISION 1, : = ST TETER
SUBSECTION NB, ARTICLE NB-5000, AND SECTION V, ARTICLE 2 1] 2 [1910:01-02:SAR-A2) LOWER IMPACT LIMITER ASSEMBLY —
[E> INDICATED WELDS SHALL BE ULTRASONICALLY INSPEGTED IN ACCORDANGE WITH ASWE CODE, SEGTION Iil, DIVISION 1, ] 3 CLAG:BLPT | BALL LOCKPIN, 1 DIA, STAINLESS STEEL __.__om "ANE qu_ EQUW
SUBSECTION NB, ARTICLE NB-5000/AND SECTIONV, ARTICLE 0o 1 4 O-RING, 17.88 +/- 1% 10X :375 +:,007 BU'TYL. RAleER‘ RUBBER Ro4‘05-70
9. ALLITEMS MADE FROM SHEET MATERIAL MAY BE MADE FROM TWO OR MORE PIEGES; AND JOINED WITH COMPLETE - . - ~ '
" PENETRATION WELDS, INSPECTED IN ACCORDANCE WITH G/N 28. > 1 5 O-RING, 20175 += 1% 1D X375 +1-.007 _
10. ASTM AZ24D; AZ76.OR A470 ARE OPTlONAL MATERIAL FORMS THAT MAY BE SUBSTITUTED FORANY ASTM A240; A276 e 2 I NAS 152366N | SEALING WASHER 381D 'BUTYL. RAIN!ER RUBBER R9405 9"
OR A479, TYPE 304 STAINLESS STEEL. — ST | SEALING WASHER, 310 “BUTYL. RAINIER RUBBER R0405-70
[T OPTION: LEAD MAY BE PER FEDERAL SPECIFICATION QQ-L-171E; GRADE AOR C: KX V. 7 | NAS1523C10N —
12 8 ‘WASHER, 17 THKX 1,06 IDX 1.6 OD  ASTM A564, GRADE 630, COND H1025'
[TZ> GAST MATERIAL SHALL BE RAGIOGRAPH AND LIQUID PENETRANT INSPECTED IN ACCORDANCE WITH ASME CODE, = 2 - el . —
SECTION Iif; DIVISION T, SUBSECTION NB; ARTICLE NB-2570, AND SECTION V, ARTICLES 2 AND 6 p 9 DUST COVER, BODY ASTM B16 UNS C36000; H0Z TEMPER |
13. FORGED MATERIAL SHALL BE ULTRASONICALLY AND LIQUID PENETRANT INSPECTED iy ACCORDANCE WITH ASME GODE, ' = — ‘ ac
SECTION U, DIVISION 1, SUBSECTION NB ARTICLE NB-2540, AND SECTION'V; ARTICLES{AND 6.~ 2 10 DUST COVER,LID _Abm B16 YNS.C30000, H02 TEMPER ,
2> WHEN MATERIAL OPTION ASTM A182, GRADE F304 IS USED; INSPECT PER GIN 13. N 1 1" ALIGNMENT PIN, .75 DIA - _ASTM A276, UNS S:; igg
(35> WHEN MATERIAL OPTION ASTM A182, GRADE F304 1S USED, INSPECT PER GIN'13, WHEN MATERIAL OPTION LD 12 12 SHCS, 1-8UNC2AX 2516 ‘ S ,AS_TM'és?}qf IYPELI
ASTM Ad51, GRADE CPF8A IS USED; INSPECT PER F/N 1 4 13 SHCS, 5/8-11UNC-2A, ASTM B16 UNS:C35000, HO2 TEMPER
16, WELDMENT OF END CASTINGS (/N 15 AND UN 16) TO INNER AND.QUTER SHELLS (N 17 AND 1N 18) SHALL COMPLY WITH | > — o O3,
POLERANCE REQUIREMENTS OF AL SOBY. SEOTION i ANIGION T SURSECTON NE ARTICLE NEr4525 12 (& SHGS, 3/8-16UNC-2 :gm:s’;”gi giz‘l’fg:ﬁz:;w;ﬁg
7> O-RING MATERIAL, ACCEPTANCE TESTS; AND ACCEPTABLE DEVIATIONS IN PROPERTIES ARE PER SECTION §.1.5.2 OF THE oo 1 15 CASTING, UPPER BODY F304
SAFETY ANALYSIS REPORT. — - pr CASTING. LOWER BOOY ASTWA351, GR CFBA OR ARiT% 1}:13%24
[ ELECTROLESS NICKEL PLATE TO.A THICKNESS OF 0005 - 0010 INCHES IN ACCORDANCE WITH SAE-AMS 2404, REVISION . (4> [z, — —
CLASS 1 OR MIL-DTL-26074, REVISION F, CLASS 1, GRADE = 1D 3 7 CASTING, INNER SHELL ASTN AG5T, GR CPFBA ORGP??SAI'&IE AlBz
, . v “ASTV A240, TYPE 304 OR'ASTM AT 82
(T8> PRIOR TO ASSEMBLY, OPTIONALLY COAT EAGH O-RING WITH A THIN GOAT OF VACUUM GREASE. D i i3 PLATE, GUTER SHELL, 2.0 THK GRADE F304 OR ASTM A48, GIRADE
[20> TIGHTEN CLOSURE BOLTS TO A TORQUE OF 200:240 FT-LB, USING A CROSSING PATTERN. COAT THREADS WITH ALOW- , : AR
HALOGEN, NICKEL BASED NUCLEAR GRADE LUBRICANT PRIOR TO ASSEMBLY. 1 19 "ANGLE, 1 X T X 118 ASTM AZ76, TYPE 304,
[ZL> TIGHTEN PORT PLUG BOLT TO 840 FT-LB TORQUE. o R s LEAD, POURED ASTM B29
[ZZ> TIGHTEN DRAIN PLUG BOLT TO 18-22 FT-LB TORUGUE. AR 21 'SHEET, .105.THK (12 GA) ASTM A240, TYPE 304,
23, THE DESIGN PRESSURE IS 25 PSIG. THE CONTAINMENT BOUNDARY SHALL BE PRESSURE TESTED TO A MINIMUM OF 125%. &> AR| AR 22 LEAD, SHEET ____ASTMB29
OF THE DESIGN PRESSURE AS REQUIRED BY-SECTION 8.1.3.2 OF THE SAFETY ANALYSIS REPORT. Tm 3 STATE 1O TR ASTM A240, TYPE 304
24. THE CONTAINNIENT BOUNDARY SHALL BE LEAKAGE RATE TESTED TO DEMONSTRATE A LEAKAGE RATE NOT TO EXCEED . . ' P oy | HEAVY DUTY - 2B X ' ' J
1.06-7 REFERENCE CUBIC CENTIMETERS PER SECOND, AIR; PER ANSI N14.5; AS REQUIRED BY SECTION 8.1.4 OF THE SAFETY | 118] | 24 |KNHIG0BJMX-SY | HEAVY DUTY INSERT, 1-8UNC-2BX 141G KEENSERT.OR EQUIY
ANALYSIS REPORT: b B T (CONTINUED ON-SHEET 3)
E_E A SHIELDING INTEGRITY TEST SHALL BE PERFORMED PER SECTION B,1,6 OF THE SAFETY ANALYSIS REPORT. '
(26> LABEL TO BE MACHINED ENGRAVE, IMPRESSION STAMP, OR EQUIVALENT, CHARACTERS 3/8-INGH HIGH MINIMUWI,
(27> AN ANNULAR REGION-OF LEAD UP TO 1/2 INCH SQUARE MAY. BE REMOVED ADJACENT TO THE WELD.TO PREVENT LEAD — . J
CONTAMINATION. SPACE MAY BE FILLED WITH CERAMIC ROPE OR EQUIVALENT. AWELD BACKING BAR MAY BE USED. 7__| SEE ECNNO. 1910-01-01-5ARRG-E1 3
26, EXCEPTAS INDICATED, AND EXCLUDING SEAL TAGIC AND INTERMITTENT WELDS, ANDASSEMBLY Ad, ALL WELDS SHALL BE _6 | SEF ECNNO: 1810:01:01-SARRS:-E1, E2.& B3
LIQUID PENETRANT INSPECTED ON THE FINAL PASS IN ACCORDANCE WITH ASME CODE; SECTION il, DIVISION 1, 5 | SEE ECN.NO, 1910-01-01-SARR&:E1 & E2
SUBSECTION NF, ARTICLE NF-5000, AND. SECTIONV, ARTICLE 4 | SEEECN NO. 1910-:01-01-SARR3-ET1.
[Z5> LEAD SHEETS SHALL BE ULTRASONICALLY INSPECTED TO ENSURE NO OIDS GREATER THAN 10% OF SHEET THICKNESS. ' 3| SEE ECN NO. 1910-01-01-SARR2-E1
SHEETS SHAILEILL THE GAVITY AND BE TIGHTLY FITAND FORGEFULLY INSTALLED. ALL REMAINING GAPS SHALL BE Orano Federal Services > ToLEECR NG ToT0.01-07 SARRTET ;
PAGKED WITH FITTED LEAD SORAPS OR COMPRESSED LEAD WOO! NOV 14 2018 2 .| SEE ECNNO. 1910-01-91-5ARR L
T | SEE ECN NO. 1910-01:01-SARR0-E1 S
=0 THREADINSERTSAREOPTIONAL. Records Management SRR ~— DESCRIPTION
[3T> INSTALL ITEM 31 (PIPE) AFTER FINAL CLOSURE WELD OF SHIELD PLUG COMPLETED, : “REVISION HISTORY _
32, FOR UNDIMENSIONED FILLET WELDS, THE MININUM FILLET WELD NANEISIGNATURE | DATE ]
FOR UNDIME BE&:& DEILE MININIUM WELD LEG SIZE IS EQUAL TO THE THICKNESS OF THE THINNER NAMEISIGNATUR | Oran o E ?( deral SPerwcets e
1 i ‘ N Ci n TOjecis
[AT> SPACERS. MADE FROM.12-GAUGE SHEET METAL (UN'21), ARE LOCATED AS REQUIRED AROUND.OUTER SHELL 0D TO S Fedgm a? w,c\J 98003
MAINTAIN GAP BETWEEN THERMAL SHIELD AND CASK ODY. SPACERS MAY BE ATTAGHED USING CONTINUOUS OR v o - . orano reaet '
INTERNITTENT FILLET WELDS [ET7 A 357 Gk L& oy vme
[35> PLATE THICKNESS GREATER THAN THOSE SPECIFIED [N'THE LIST OF MATERIAL MAY. BE USED IN ORDER TO ENSURE RE V% - BRR PACKAGE ASSENBLY |
THE MINIMUM MILL PLATE THICKNESS AFTER MACHINING. R [recH crrl0 SAR DRAWING
35, WEATHER SEALMAY BE INSTALLED BETWEEN THE BRR CASK ASSEMBLY ([TEM A2) AND THE LOWER IMPACT LIMITER M M ___JOFTS thK UARAY. . SCALE NOTED _[Wr. =185 _
ASSEMBLY (ITEM 2). NEXTASSY | FINALASSY- [DRAWN 111212018 mmm& = SHEET  1OFS
THIRD ANGLE PROJECTION P - j chnnn #1414 EUECIMAL s g5 |REVE T.
) 1t g 1 ANGLES 1 FLACE DECIMAL:Z DWG | DWG NO:
(_CONT'NUED ON SHEET 3) [NTERFRET DRAWINGS & TOLERANCES PER ASMEY 14.5-2009 FORMED TOLERANG SizE
fe\ 6‘ FERPAET WELD GALLO “‘&'%'s"‘.?‘ ANSUAWS AZ4 Wﬁ ZPLACEDECIMAL= 12 | [7) 191 0-01 01'SAR
\} . DIVENSIONS ARE N INCHES s 1 PLAGE DEGIMAL £:3 CADFILE: T100i01cARE: SLOGRW.
q - - - g DWG - 3001275007
8 7 6 5 T+ 4 | 3 2 e
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DoEs

ITEM NO DESCRIPTION SPECIFICATION

— k] T R TE T

27 KNHB13J KEENSERT OR EQUIV
T

o Fass, TP

BAR, RD, 1.5 DIA ASTM A276, TYPE 304
PIPE, 3/4 SCH 405 ASTM A312 OR A376, GR TP304
ASTM F1267, TYPE | OR TYPE li CLASS 3
SEAMLESS TUBE, @1 OD X .25 WALL ASTM A511 GR MT304
o Azrs, e s

FLAT HEAD SCREW, 1/4-20-UNC-2A ' STAINLESS STEEL
PAD, .5 THK FOAM RUBBER

SHCS, 3/8-16 UNC-2A STAINLESS STEEL

FLAT WASHER, @3/8 NOM. STAINLESS STEEL
LOCK WASHER, 233/8 NOM. STAINLESS STEEL

HEX NUT, 3/8-16 UNC STAINLESS STEEL
C

B
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HEE
el ]
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2|2
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PANDED METAL.
CE OF ITEM HAS

SIVE DESIGNED

PE TARGETS ONLY.
TO EDGE STRIPS

IREV: 7 |SHEET 3 OF 5
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SECTION F-F [REV: 7 |SHEET5OF 5
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