™~ /PR 1999

NAC-MPG
SAFETY
ANALYSIS
REPORT

Jor the

NAC Multi-Purpose Ganister System
Docket No. 72-1025 ‘

9905060038 97049
PDR ADOCK 072°§n§5

NAC |
FRINTERNATIONAL

Atlanta Corporate Headquarters
655 Engineering Drive, Norcross, Georgia 30092
Phone 770-447-1144, Fax 770-447-1797
www.nacintl.com




f,' NAC-MPC SAR
- Docket No 72-1025

(- April 1999

Revision 3

- List of Effective Pages

List of Effectlve Pages - 5 ST Revision 1.

O reeeriresaessseresaesessessine Revisionf 1-2 ceeeeercineeenesersessenesnsene Revision 1
2rreeereserereassrse s nsassnenenees Revxs1on§ . SO Revision 1
K SOOIV O Revision B SO Revision 1
Qoeoeveereeesscsesssesesesssarsseneaes Revision B 1=5 creeieeeeerensienenenensasnens Revision 1
S ereririversasrersaesenene s naensaaens Revision § 16 aoreerreeereneresenvenssnrnns Revision 1
6........... reeereterensrenenennes w..e... Revision B | By S bresemerseserensassoses Revision 1
y rereesessersbenensasasaensas Revisionf 1 " Revision 1
- SR everereterenessnsaanns Revision § 159 s Revision 1
L erereersssrnesebeaenenenens Revision § 1-10 e erennenes Revision 1
10........... eavenieses vereererererensans Revision f - | 55 [ RSO ... Revision 1
11......... eververens irereeaensaenenens Revision § |15 b Revision 1
120 ieeseressenesessrasenes Revision B I-13 et rere e Revision 1
) SO ....Revision § - ) OO Revision 1
Thoeeeviieniverenereesesrnes Revision § 115 eeeeeeeenseennene Revision 1
o 1-16 ceeeeeeercerreeeeene Revision 1

" Master Table of Contents 1o17 oeeereeeeeeerecrrvenne Revision 1

1 eeeerrereernenrieneessesenrasnnsnesnnns Revision 1 T-18 e creceeeeeeene Revision 1
H cecveionerirnneenssnensssnesenennene Revision 1 1-19 ceeereecieeereesieenne Reyvision 1
1 ceveesieeneesrnnenanesensssensnsnorenses .. Revision 1 1220 et cereeene Revision 1
IV teetrteceecennessneesaesaenanesnesnese ..Revision 1 - 1-21 coeeeeeeecneeeereeneene Revision 1
| ZSS eeemnenanes veeereeene S R evision 1 1222 receeertecteenneneene Revision 1
Vi ceeeneereiennes reitesesaesreennenens ..Revision 1 1-23 e Revision 1
L2 | (O eereeeeeraeraraeasie .. Revision 1 1-24 e, Revision 1
Vi cooreniaensiiitenisicnseinennnen Revision § 125 ceeeeeeeeneeeresenenis . Revision 1
5. QU .. Revision § | Revision 1
Kerererereseressrersanseresarnnss <o Revision B | Iy TS Revision 1
) ¢ IO eerenssasenrsenie Rev1s10n§ S 128 ocieimcenrcssrsennens Revision 1
¢ ) SR ... Revision B 1-29 .irivernenens verernteasaenes Revision 1
Xiii oveorenes iieveessaseaesbersesnors Rev151on§ = 1-30 cooicineneneenseassenns Revision 1
XEV wvvinievnnsiemsensisssascensensins RewsmnE : ) R S Revision 1
BVecrienisnsssnaessessinenis sion | S S Revision 1
o ) X X TSR Revision 1

Chapter 1 1-34......coee.. veesteseassassanes ... Revision 1

U RUSURORUt Revision 1 1-35 et Revision 1
Hi.......... eeresseeneraesseassananns Revision 1 1236 e Revision 1




NAC-MPC SAR“» o

o e

e Docket No. 72-1025

Revision3 &

S Llst of Effectlve Pag&s (Contmued)
1-37 Revision 1 L 1.2-8... ... Revision 1
1-38 Revision 1 1.2-9 -Rcvision 1
1-39 Revision 1 1.2-10 counerencereee Revision1 -
- 1-40 Revision1 1.2-11..... ..Revision1 . -
173 Revision 1 12-12.. ... Revision 1
00 S Revision 1 1.2-13 coovmmmemmmmesssssssssssssenens . Revision 1
7 DU Revision 1 [ U U JE R A—— .. Revision 1
148 i .. Revision 1 1.2-15 iccoeccesencnnesnas, Revision 1
1O Revision 1 1.2-16 reeereeeiererernsenasnennanne Revision 1
146 ...ouevererecreeersnenecrseaseres Revision 1 1.2-17 ccieeeeecivenenereens Revision 1
1-47 ...cciveeeeereenesreracranennnne. REViSiON 1 1.2-18 criiicicinenannncsenses Reyvision 1
148 ... ieeereeceecreencnnennnenes Revision 1 1.2-19 .crrrrecreiecnnnncnnsananans Revision1 -
1449 it Revision 1 1.2220 c.necicnenenenerennnennnes ..Revision1
1550 cniceeeeeeenesessnenenens Revision 1 1,221 ciecierenivenennenenes Revision 1
1-51 .. Revision 1 1.222 e enneees Revision 1
1252 aaeeereecieereseecneseneneens Revision 1 1.2-23 e e Revision 1
1253 ceeeeerceecreeeeeneenanens Revision 1 1.2-24 ....erveenecneinnnes Revision 1
T SO Revision 1 1.2525 couverenenerirnenenesnsesenens Revision 1
1255 crerceeiosssenesnnennens Revision 1 L3-1 aiincnnescnsanansenne Reyvision 1
1256 ceeeeeeeeeneccsenessenens Revision 1 132 soeeserseesiensesssssasesnns Revision 1
1o5T eereeeererereeecaeeveennnnns . Revision 1 | I 25 OSSR Revision 1
1-58 ciircrencreennceenens Revision1 - 14-2 eicrinennsnnnnninas Revision 1
1-59 . iiiririciinnernennans Revision 1 1.5-1 cierirveccnsnenenee Revision 2
| B ) U Revision 1 1.5-2 eriieicnneenesnnesannanns Revision 1
11-2 ceeeeeeerececnenesaenns Revision 1 26 drawings (see pages 1.5-1 and 1.5-2)
| 15 X SN Revision1
| B . Revision 1 Chapter 2
11-5 creeeieeecceceenenenns .Revision 1 2 eceeeesieitinnesennesnessnsnssasons Revision 1
1.1-6 e ... Revision 1 2l ceeiecieenneeennniennnianeassnnenes Revision 1 -
121 aeiciincinnnssncnnsenne Revision 1 2-iieeecceneneiucrnieansanesnsnsonesns Revision 1
122 e eereeeniieenenaessseneens Revision 1 21 e nasaenes Revisionl -
1.2-3 cieereceeerneennennes Revision 1 22 cievereneertesrrernseesanaesneanns Revision 1
1244 ..eeeieciieceeennensanes Revision 1 23 e sessnesaasasnnes Revision 1
1.2-5 ciieceiiicesenennnesones Revision 1 2.1-1 eeeeeveereeceeneennis. ReVision 1
1.296 ceecicrenicnraennnnennoseones Revision 1 2.1-2 ceesiieeererieesenenennnnaes REVSION 1
1.2-7 cocivteeeeencivnennnenerensanes Revision 1 2.1-3 iiinsneiesssnenns Revision 1



" NACMPCSAR  \y N April 1999
-~ Docket No. 72-1025 S : L ’ - Revision 3

List of Effective Pages (Continiued)”

\o/ 214.ciien Revision 1 34V e Revision1
2.1=5 ieeeserneeaenas Revision 1 3oV rcrrieeesinnnrensssesassasnssnses Revision 1
p 3 X S Revisionl 33 15 SN Revision 1
125 [N Revision 1 K75 B SO Revision1 = =
2.2-2 e eecreeseeaesnne e aniens Revision 1 BRC T SO UOUUr RSOt Revision 1
2.2-3 et Revision 1 3.14..eeneecerecvesenennn. Revision 1
2244 e evereeeens Revision 1 3.1-5 e .. Revision 1
p 3o S Revision 1 355 (U Revision 1
226 cuneeireirenienenecseeeanne Revision 1 3.2-2 e Revision 1
2.2-T coicieeeeneereennseeenssenens Revision 1 T 33 e Revision 1
2.2-8 erosssiieisssssssrssssssssnenns REVision 1 5 S Revision 1
2.2-9 . ieessanneseseans Revision 1 3.3-3 i nnresneennes Revision 1
2.2-10 e Revision 1 334 ccrecreeccnenneracees Revision 1
2.2-11 et Revision 1 3355 e ecnteeeenes Revision 1
2.2-12..receerieceneeenes Revision 1 336 e cnnnee Revision 1
7 3 Revision1 c T % Revision 1
2.3-2 eeerieirrernenneenne Revision 1 3.3-8 e Revision 1
U 2.3-3 . iresrnnennssesasessnesens. Reyvision 1 3329 e eeeeenes Revision 1
234 ...cinennne reereeertenenes Revision 1~ 3.3-10 . ccrercereeerrerenrenrenes Revision 1
p 1 B SO Revision1 - 3.3-11 crrerieeensrereenssssseesnsens Revision 1
2.346 ueeiircrieenensennrseenaenes Revision1 3312 eecercereerereneeene Revision 1
237, rereeseesassesoneeses Revision 1 3313 coeeeeeeeecereaee Revision 1
2.3-8 et eeeeneneone Revisionl 33-14 ... Revision 1
2.3-9. s teiesestnenersesanses Revision1 34-1 e Revision 1
2.3-10 conniecnneccienssisssesessonns Revisionl 342 oot Revision1
5 § GO Revision 1 0. S Revision 1
2.3-12 it Revision1l - - KX S T O Revision1
24-1 e Siuiasseresssanennnens Revisionl1 . =~ 345 s Revision 1
P S SO Revision 1 - 3046 ceoirionnnnneressssencanssnsanns Revision 1
2.4-3 ciiiecennnesiennsens Revision1 =~ . 34T aocieereervereernaeesneees Revision1 -
2.4-4...ucveviveneerenseesrasnnnnns, REVision 1 | I 5 R S Revision 1
‘ R . : BT 3.4-9 ..aiirerreneenerreennes Revision 1
. 'Chapter 3 . T 3810 eeennes Revision 1
K SRRSO Revision1 - -~ 34-11 .civiiivnnerenenaennenens Revision 1
‘ 3l e Revision1 38-12 e, Revision 1
| X T Revision 1 3413 et Revision 1



Docket No. 72-1025 R Revision 3 - .
| . List of Effective Pages (Continued) =~ R v
 34-14. i Revision 1 3.4-50 covrrsen Revisionl: ~  \J/
3415 eieiecresssenneen Revision 1 3.4-51 coveiiiiene Revision1- ..~
3416 i Revision 1T 3452l Revision 1.
3417 Revisionl o 34-53.... Revision1
34-18 Revisionl = 34-54.ciencnn ..Revision1' -
3.4-19..eiieiecneeracenes Revisionl .. .~ 3.4-55...... .Revision1 =
3.4-20 coerierrnrinnnen. .Revision1 3.4-56..... ..Revision1: =
3.4-21..... Revision 1 - 3.4-57 coiterrrnrsirrsssiviensenssesens Revision1
3.4-22 ...eeerienrennneaneseens Revision 1 3.4-58....cenic theresnsesseseraseses Revision1
3.4-23 oerrersesesenesssensnseses Revision 1 3459 covierraiiieenesnssssnssrenens Revision1 - -
3424 ...iniiivennnenennneaenas Reyvision 1 3.4-60 ....uecviciionnesienneennnes ..Revision1
3425 cocisliesrssssreesssssessesssen Revision1 3461 oot Revision1 -
3.4-26.ccicciiiiireeecneeeannn Revision1 ' - 3.4-62....cccnviiiieeiennennensaenes Revisionl
K.y BT S Revision 1 3463 ciuvriunnniecnresiaeeniennasene Revision 1
3.4-28 Revision 1 3464 ...nriivinenrererereererrennas Revision 1
3.4-29 ...ciiiiiieecreeneeneenaes Revision 1 3.4-65 neeeeeceeecneeees Revision 1
3.4-30....ccciceeecnncenenennennes Revision 1 3.4-66....ceeererneecrenrenneranee Revision 1
3431 e Revision 1 3.4-67 ...neeiitivninennecnenees Revision 1 U
3.4-32.eeeeceecnereeeenen Revision 1 3.4-68....ccneeerererennneneens Revision 1 -
3.4-33..eeeeerrceneenenens Revision 1 3.4-69....ceeeeerceecraenns Revision 1
34-34...eeeereeeeeneeennee Revision 1 3.4-70.cccerceecreeesrensenaens Revision 1
3.4-35 ... Revision 1 34-T] .occervecneeciennsnanes Revision 1
3.4-36ccoeerreeeeeeeeene Revision 1 34-T2 ..eeeenerernenenaes Revision 1 -
3:4-3T eeeeriernecnreenannes Revision 1 34-T3 cccioeeeeercecceicraneenns Revision 1
3.4-38 e Revision 1 34-74...neeeeeenneens Revision 1
3.4-39...eeceeceeeennes Revision 1 3.4-75 e Revision 1
3.4-40 i Revision 1 3476 ..couereeerrecereneeersennnnas Revision 1
3441 ... Revision 1 K 3. By by O SR Revision f -
34242 i Revision 1 34-T8 oeeeiiivererrrenrerenns Revisionf
3443 .ieeenrenenerenes Revision 1 3479 e, Revision §
34-44 ... Revision 1 3.4-80..ucccciicccceceecenenene Revision 1
3.4-4S e Revision 1 3.4-81 cereecennenenaeanes Revision 1
3446 Revision 1 3.4-82 ..cneeeerneenereeenenne Revision 1
34-47..ieeeeeennnanes Revision 1 - 3.4-83 ..ot Revision 1.
3.4-48 ...t Revision 1 34-84....eieeeeeeeeeneene Revision1. - _
3449 Revision1 - 3.4-8Seeiieeeeneeanenen Revision 1 U



" NACMPCSAR  \Q L April 1999
Docket No. 72-1025 g ~ : . Revision 3

List of Effective Pages (Contintied) =

u 3.4-86.... Revisionl = - 4.2-T covrsevrrerrorroreareencsnossones. Revision 1
3487 ..ocorvermrmmsmmmssnnnisssn. Revision1 . 428 ovrrrsnnssirmansnsssssssn Revision 1 :
3.4-88 ..covvirecrinirerererneers REVISIOD 1 429..... ' ...Revision1
3.4-89.. veeeie Revision 1 - 4.2-10 . eeeecereeerenennenene Revision1 -
3.4-90 .ucnreieereeeerereereneens Revision 1 IR 375 § OO Revision 1
3491 .. Revision 1 4.2-12....ccceeeevrevenreressnenneen. Revision 1
351 et eevenens Revision1 4.3-1 ...cvivvinrecenrenreenannennnennss ReEViSiON 1
3.6-1 ccoeruerernerrrsrnniscnnanene.. Revision § B X e Revision 1
3.6-2 e Revision 1 442 ....ivteneienenreceerenens Revision 1
3.7-1............. eeeeenescassresnerans Revision 1 . X 2 OO UU Revision 1
3.7-2 cereiirrsiinnennssnnsineanes Revision 1 44-4......eeeecerensrannno. Revision 1
3.8-1 ettt Revision 1 - 4.4-5 .coeerrecercneecneees Revision 1
35 16 (R Revision1 886 e Revision 1
3.8.1-2 et Revision1 - 4.4-T ceeeeeeecreeereereraees Revision 1
3.8.1-3 e Revision 1 4.4-8 ...civiieecinienrerereeeeannne Revision 1
3.8.14....... revseeneesanenenns Revision 1 449 ...eeereceecneenrenee Revision 1
3.8.2-1 e Revision 1 4.4-10..c..eeerceenennen Revision 1

U 3.8.2-2 it Revision 1 RS § D Revision 1
3.8.2-3 it Revisionl 44-12............ teserensnerronsenes Revision 1
3824 ..t Revision 1 44-13 ......... revererenerasenessnesnes Revision 1

: . 4.4-14 ... Revision 1
.. Chapter4 : 44-15........ treseesesenesasossranes Revision 1
4-i......... teveideisessresaassasestasnnas Revision 1 4.4-16 ccueeeeereerevreerenenennen Revision 1
4-ii.eneeeeciaannnas reieeseecsessnnrane Revision 1 . 4417 eeeeeeeeeeertnaees Revision 1. -
7 T SR Revision1 - 4418 ..oomeeeerrererreresnns Revision 1
411 covveesvveceerevrsssnrsssrennnnnn: REViSiON 1 4419 covivivmmriomrresarsnsssssnsnees Revision 1
4.1-2 it Revision1 = 4.4-20........ exesosisnnenerarsereses .. Revision 1
4.1-3 i, Revision1 4.4-2] cuneriiinninennerenen Revision 1
4.1-4 .iccirecisiiinnneannennaeenns Revision 1 8 4.4-22 ...cccovcrmneicvnernennencsrennes Revision 1
4155 cooeriernirnmsennnneneenen Revisionl - 4.4-23 civnniniessineceenssssnnnenss. REViSiON 1
4.2-1 coiccnrermscisncnsaen, ...Revisionl = = 4.4-24 ... Revision 1
422 ..cciiveiiinesiennesensannsnenes Revision1 = 4.4-25....ciiriiiicinionne o Revision 1
5 SRR ...Revision1 = ] S Revision1 *
8244 coooriivnriiinneeesenensesases Revision1 - - 4,827 ourrrerrrriinresressnrsssenne Revision 1
B.2-5 oeerererereeeeerenssasrens Revision 1 4.4-28 ...ooneeeereerrrerenns Revision 1
N/ 426 Revision1 8429 .ot Revision 1



U amw

" Docket No. 72-1025

Chapter 5

List of Effective Pages (Continued) -
...Revisionl * - - 5.25....
Revision1
... Revision 1
Revision 1 ..
Revisionl -
Revision 1.

Revision 1

..Revision1 -~
.Revision 1
Revision 1

Revision1. .

Revision 1

Revision 1
Revision 1
Revision 1
Revision 1

Revision1

Revision 1
Revision 1
Revision 1
Revision 1

Revision 1

Revision 1

Revision 1
Revision 1
Revision 1
Revision 1

Revision 1
Revision 1
Revision 1
Revision 1
Revision 1 °

Revision 1

‘. Revision3 :

Revision1

52-6.. Revisionl~ -
52-7.... ... Revision 1
52-8.. Revisionl = - *
529.. Revision1
52-10..cic..ic ..Revision1 ..~ =
5.2-11 wwer Revision 1 |
5.2-12.. J— 7 T 1

B 5 5 DR Revision1
5.32 iveiiivenieninnnnn Revision 1
5.3-3... Revisionl 7 -~
534 .cinieininiesessennenens ReVision 1 -
5.3-5 i iireeressensenesenens Revision1 .= -
R T ...Revision1 :
5.327 eeeeeeeeeeerrreesessennenens Revision1
5.3-8 veereeeeeruerrrrenenesnneennene Revision 1
539 s eeeesereearonsesans Revision 1
5.3-10 vessesesssassasesssanes Reyvision 1
5.3-11 ciiieennrerenncnnenennns Revision 1
5.3-12..ciireececcercnesnnennsnes Revision 1
5.3-13 ceerreeeeeecneeeeenenene Revision 1
5.3-14 ......coeeeeeeeeeereeeneenes. ReVISiON 1
5.3-15 ceeeeeeeresnnensnnene Revision 1
53716 cuicieerencceeneeneens Revision 1
5471 caiiiviniennneisanesnnesanens Revision 1
542 eeireeiniessesnenasens Revision 1
543 cisiereeerciennssnesnssnsnins Revision 1
S54-4..ccininnnrerssanns Revision1l
545 ceeeerrereieenenenenssaesnas Revision1 - -
SO Revisionl -
54-7......... vereesssesaresnssssansnns Revision 1
54-8.eeeenreeceerennenes Revision 1
549....... creraisrersssrerenerene: Revision1 =
54-10.....ccciunivnrrennrerrrnenens Revision 1 -
54-11 cieeeecrceesaesenns Revision 1 -
54-12.......... ' |

siesessesesssensasanas Revision1 -




" NACMPCSAR  \JJ . o\ April 1999
- Docket No. 72-1025 S o . Revision 3

List of Effective Pages (Continued)

54-13...eenee ceeresasnentanes Revision 1 6.36 ...eoeeeireeneeeeneetennnnenne Revision 1
54-14..cniriiccecrennenene Revisionl 6.3-7 curriicenennensesanninne. Revision 1
5.4-15 ..l deeseasseossssanns Revision 1 6.3-8 c..rirrernrnressenenannes Revision 1
54-16 uunneceierennenceens Revision 1 6.4-1...ueiiriieececcneenenanens Revision 1

5417 cueeeeiecreneereessenan Revision 1 ‘ 6.4-2...... : Revision 1
54-18 ceeeeiitecnreeennne Revision1 = 6.4-3 ccnieeieecceeenereeeenes Revision 1
54-19..ieeecrereneenns Revision 1 6.4-4 .....eeereireereaenne ... Revision 1
5.4-20 .uiieeienrecreecenrenenes Revisionl - . 6.4-5 e Revision 1
5421 e Revision 1 6.46 .t Revision 1
54-22...iveeieenceneeens Revision 1 6.4-T ceeeeeeeeeererneecnreraeenne Revision 1
54-23 .ceeieeereaeinnens Revision 1 6.4-8 ... ... Revision 1
54-24 .ccnnrnenceerenne Revision 1 6.4-9....ooirrrieeeraeneneenes Revision 1
54-25 ... eereerneraereenes Revision 1 6.4-10 ....ccneeeerereerrennne Revision 1
5426 ..ouecieererincnerenrnenens Revision1 6.5-1 s Revision 1
5.5-1 ceieeecerrcntecneeneenene Revision1 - . 6.5-2 ...oueererererreereearannnn.. REVISION 1
5.52 e eetnne Revision 1. 6.5-3 et Revision 1
) o S 6.54 ..t caeeeaes Revision 1
Chapter 6 L 6.5=5 erreentrereenereneennaees Revision 1

6-i.......... eeeesesnsersensenesnessonanas Revision 1 6.56 ...ucorierererenrneraerneneenns Revision 1
G-li.csicnenrriencrssiesennssnssnes ... Revision 1 6.5T aeeererererereersnrsrerreeranes Revision 1
61 vrveerrreasnceesseseonenesnnees REViSiON 1 6.5-8 evvuireeriennrssensnsssnesnans Revision 1
6.1 ceeeererrcnrrererennneiene Revision 1 6.549 oot rersrensaens Revision 1
6.12..iieeerieieneeneennes ....Revision1 6.5-10 ..cueeericreecienenrenens Revision 1
6.1-3........ neesssisiansesnnnnenensees REViSIOD 1 , 651 Revision 1
6.2-1 ...cuvueririieiernersnsnnenene Revision 1. 6.5-12 ..ot Revision 1
(30 2 S ...Revision1:~ B X T S Revision 1
6.2-3 cocurierriirnnnnnnenens ...Revision1 .= 6.5-14 ..., Revision 1
624 ieerrrriien reeeeeeeeeenenion ReVision 17 6.5-15 .oooeevoees SO Revision 1
6.2-5 cinresieierreereenensssesiaians Revision 1 6.5-16............ srnssenssnessusass Revision 1
6.26 veceesressiessisrresseennnnns ReVisiON 1 6.5-17 coorreeeessemnensensnnnnnnen Revision 1
6.2-7 Revision1 - . 6.5-18.............. reeesersueeeneenes Revision 1
6.3-1 ..ccviiinnininninnennsinnaes ....Revision1l = . - 6.5-19 it e Reyvision 1
6.3-2 iiiiiiivne e ....Revision1- - - 6.5-20.............. reessesnreseesaren Revision 1
[k 5 TR ...Revisionl (3 073 EA Revision 1
6.3-4 ... Revision 1 6.5-22 ..o Revision 1
6.3=5 crrerreerrererenrensesssnnenaes Revision 1 - (XS Revision 1



U April1999

- Revision 3

" Docket No.72-1025

6.7-25 c.coriinrncrierenrnennesnens

 List of Effective Pages (Continued).

Revision 1.

Revision 1

Revision1

Revision 1

Revision1

Revision 1
Revision 1
Revision 1

Revision1 : - -
..Revision1 -

Revision 1

Revision1 -
Revision. 1"

Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1

Revision 1.

Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1

Revision 1.

Revision 1

16.7-36
6.7-37.....5
6.7-38.......

6.7-39

© 6.7-40...
6.7-41

6.7-42
6.7-43
6.7-44

6.7-45

6.7-46
6.7-47
6.7-48

6.7-49.....
6.7-50 ...........
6.7-51......

6.7-52
6.7-53

6.7-54 ..

oooooooo

---------------------------------

---------------------------------

---------------------------------

---------------------------------

---------------------------------

---------------------------------

ooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooo

essesserscssssrscncacnrssnesenere

----------------------------------

--------

ooooooooooooooooooooooooooooooooo

---------------------------------

---------------------------------

sevesseesecssssacessssnseveserses

---------------------------------

---------------------------------

4csereeveccrsesresssvenrIsrrsasS

Revisionl |
Revision 1

..Revision1'’ =

Revision1 = -

Revision 1 .

Revision 1:

.... Revision 1

Revisionl =~ -

Revision 1 -
... Revision 1
...Revision1 ..

Revision 1+
Revision 1 -
Revision1 -

..Revision1 ' -

Revision 1
Revision 1

.. Revision 1

Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision1
Revision 1
Revision 1
Revision 1
Revision 1
Revision1 -.
Revision1
Revision 1
Revision 1
Revision 1
Revision1
Revision 1
Revision1: . -

< .




'NACMPCSAR =\

v ~ April 1999

. Revision 3

" Docket No. 72-1025

List of Effective Pages (Contihlied)' .

7 i ST Revision 1

: T1-5 e sensenes Revision 1
6.7-73 ...coieeviveeesenrursnenseneeee. ReVIsion 1 /8 B OO UIROROO Revision 1
6.7-T4.....civveeriercrenrenasecanas Revision 1 71T oivreiveesvereesneceneneenn ReVision 1 7 0
6.7-75 cuivvivreernniieererennasannas Revision 1 8 2 Revision 1
6.7-76 c..veerereerreeecsersaasanees Revision 1 7129 e canenene Revision 1 -
6.7-TT ceivvrenreereneeransaneasanses Revision 1 T2-1 e cenecensne Revision 1
6.7-T8 ervereereeeressssssrnensereses Revision 1 7.22 cooereeeeresssesssnseseennennnns REViSion 1
6.7-T9 ooevrereererinvercaerrensesenns Revision 1 7 2 U Revision 1
6.7-80 ....eeoeeeeecreerrennienennes Revision 1
6.7-81 ......cc..... veeresesassaesneses Revision 1 E Chapter 8
6.7-82 .....conmrrivuenrrrnnasieeons Revision 1 Bl ciereieeeceireeeeeneenneraneniene Revision 1
6.7-83 ...cviviniinelunnnrinnecnncons Revision 1 25§ RSO Revision 1
6.7-84 .....ccvvievernnricnerinencanens Revision 1 8-1 e nneenne Revision 1
6.7-85 ....vieveriuecreeinacseanennness. ReViSiON 1 8.1-1 e Revision2
6.7-86 ..ueeeueicencerinnrneesneens Revision 1 B.1-2..rirrerecrenrenennne Revision 1
6.7-8T curreeeeeecnerrensonereeanes Revision 1 B.1-3 it Revision 2
6.7-88 ...eiceerrrcnecrennsnennnes Revision 1 814 ..t Revision 1
6.7-89 ...eeeeeerecnreeenrerieeraens Revision'1 8.1-5 et Revision 2
6.7-90............. teeressssansneneess Revision 1 816 .o Revision 2
6.7-91 .....ecereerrereerecersaesnnne. REViSiOn 1 81T e neecareneene Revision 2
6.7-92 ..ovuerrnns rrveresnsesnenerens REViSiON 1 818 et Revision 1
6.7-93 ..virrreieneesraenenene Revision 1 8.1-9.ee esseesseereesasens Revision 1
6.7-94 ......... esenseesaennsasseresees Revision 1 8.1-10.crcireeciencnenns Revision 1
6.7-95 caeeeeerrcrresnsrrnnerannenas Revision 1 821 e, Revision 2
6.7-96 .eeeenrivecirrnneisannnenanns Revision 1 8.2-2 ..ot ene et Revision 1
6.7-97 coivuiinenmerncensenssasenns Revision 1 8.3-1 e Revision 1
6.7-98 ...ccieeiiirerenresranisananens Revision 1 8.3-2 . iirrrrenereenisneesnasasnens Revision 1
, o ’ 8.3-3 rerereerrerneneeerereeeens Revision 2
- Chapter 7 B3 S Revision 1
5 PO Lieveseeaeresaennss Revision1
[ T TS Revision 1 - Chapter 9
£ Revision'1 % SO Revision
/8 C SRt RN Revision 1 9-1 .irrrsivrerereiiesssenennen... ReVision 1
712 i iccicrecnneienenssonnenessenne Revision 1 9.1-1 ..coviiiiiinenennend eressesnnane Revision 1
T 1=3 et tenaeeens Revision 1 9.1-2 .. Revision 1
U T USRI Revision 1 0.1-3 .t Revision 1




 NACMPC SAR

L

 Apil1999 -

Docket No. 72-1025 - "Revision3
List of Effective Pages (Continued) =
9.14......0.0.. Revision2 B § U — ..Revision1 -
9.1-5 oo Revision 1 « § B .. Revision 1
» Revisionf 11-1...... o ...Revision 1 *
- REsion:3 1111 ciecinices ..Revisionl =
: 11.1-2... Revision 1
11.1-3...ccicievvesnsencncannnn. Revision 1
1114 ciaeeeectecannnnnns ..Revision1 =
: 11.1-5 Revision 1
Chapter 10 _ 11.1-6 uniiiviniiinenncnnannanes Revisionl- -
1% S, Revision 1 13 B ST Revision1
10-HH..cciiininccieereenecsaennes Revision 1 11.1-8 ireeiecenreennas ...Revision 1 -
) (115 5 Revision 1 11,199 eriereeenenenenenens Revision1 -
10.1-2 .. ieieeeeeereverane Revision 1 11.1-10...... Revision 1=
10.2-1 .eieeeenennes Revision 1 - - T 1-11 ciiiiiinensenesacanane Revision1
10.2-2 ..ciieecieeeeeeeceenene Revision 1 11.1-12 i iiiceeccecneenees Revision1 "
10.3-1 eoieierceereenenens Revision 1 11.1-13 cireeeceerensaeene Revision 1
10.3-2ceecvieeeccreneenns Revision 1 11.1-14.....uveennrrcnicnnenne Revision1 - -
10.3-3 coreeiecneeecnenenae Revision 1 11.1-15 cerceeeccneccnneene Revision 1
10.3-4 ..cnreeereeeevecneannane Revision 1 11.1-16 aecveceeeeneencnnnnnennae Revision 1
10.3-5 i Revision 1 11.2-1 eeeeceeneenneanens Revision 1 -
10.3-6 .cevveeeeeeerennenneens Revision 1 1122 coiovrereeceveeneneseesnssinens Revision 1
10.3-7 cueveeeeeeecccrennennne Revision 1 11.2-3 .icererceccnenene Revision 1
10.3-8 ...eeciineeeenrcnecnnennes Revision 1 11.24...eeecvteccveecneenne Revision 1
10.4-1 iueneereeceeeereanenns Revision 1 11.2-5 et ....Revision 1"
10.4-2...nneeeeeeceeceenanns Revision 1 11.296 caneeeeeerivneecnessennnenne Revision 1
10.4-3 ..eeeeeevecerecaienne Revision 1 11.2-T oeeeeecceennnne ...... Revision 1
104-4.....oeeereeeenne Revision 1 11.2-8eeceeccnccnenaeene Revision 1 -
11.2-9..eeeeceeceeeenenne Revision 1
Chapter 11 11.2-10........cccceeeeeueeue.iiii. Revision 1
| ) SO RURRRRIO Revision 1 11.2-11 eeeeececceerenne Revision 1
1§ I T U ... Revision 1 11.2-12 i eeereernnenenenenes Revision
| [ 5 1 DR Revision 1 11.2-13 .eeereeeeeiecreeneene Revision 1
| | | SR Revision 1. 11.2-14 ...oieeeceecrenee. Revision1
) SR Revision1 11.2-15 cooeeeeevenene ....Revision 1 -
| T Revision1 * - - 11.2-16 .ccrviveeerrennns v ReVision 17
| R T Revision 1 | 1§ W2 Iy A Revision 1

10 .




‘Apr'i1}1999 N

Revision 3
List of Effectlve Pagw (Contlnned) o
1.2-1! Revxsmn 1 - 11.2- 54_ ...... Revision 1
112-19 "R¢v1s1on 1 - ‘_1"1,2-’53'5‘, g Revxsxon 1
11.2-20 Revision 1 11.2-56 ceierercrernrenene Revision1 .~ ..
11.2-21 .Revision 1 1) B2, O — Revision 1
11.2-22 ciiurrnssssvenseesiinssenenns ReVSiOn 1 11.2-58 ... Revision 1-
11.2-23 e neeceninnnennee Revision 1 11.2-59 ciieiennereeeenenesenn ..Revision1 -
11224 conicievnciennaenns Revision 1 11.2-60 ..coreeererrcnennecanneies :.Revision 1
11225 cooircneesscnssinnne Revision 1 112461 ovneemceenennsennenene Revision 1
11.2-26 weovereereevcaneessiessneenn Revision 1 11.2-62 c.ooooeeeeeeemarrrraneenn Revision 1
11227 cicriemninseeeensssnnene Revision1 - 11.2-63 cuiriienenncecvenennns Revision 1
11.2-28....cvieviecercsnraenenne .. Revision 1 11.2-64.........ccoeeevvrueueeunneei. Revision 1
11.2-29.cncveesiivniecenennnns Revision 1 11.2-65 ...cociverieenerneeeneneens Revision 1
11.2-30..eiciiiinnneeiecneeenaens Revision 1 11.2-66 ...ciivernnerenarernranassen. Revision 1
11.2-31 iciiinenceeeeanens Revision 1 11.2-67 cneeeceerenreeecnnens Revision 1
11.2-32ieecireeceeceeeenees Revision 1 11.2-68 ..icoerceeneerneeneenee. Revision 1
11.2-33 i, Revision 1 11.2-69 coucnnrerenrcnncnscinnnne Revision §
11.2-34 ... iviiniceeeieenenene, Revision 1 - 11.2-70 cieciiiereeeneneeene Revision 1
11.2-35 ciieineneeiensioneas Revision 1 11.2-71 cececierecreresneenens Revision 1
11.2-36 e eiiecinrnencenennes Revision 1 11.2-72 coreerrscneneeecsenenes Revision1 -
11.2-37 .cccciiinnccnnrenienensens -Revision 1 11.2-73 .aeeceeeinnnrernscnenn. Revision 1
11.2-38 ...ccivinnnneniasencncnas Revision1 - 11.2-74....eeeeevereeeennen. Revision 1 -
11.2-39 .eereeereerenennns Rev1510n 1 11.2-75 eereeeererceenens Revision 1
11.2-40 ..cvieirieeriverereeeenannns . Revision 1 11.2-76 c...cveurerreereresrnenennnsn. Revision 1
11.2-41 ....oirricirarecncnerinnnsi .Revision 1. . 11.2-77 coeeeereevveccenenaneesens Revision 1
11.2-42......cccceeeuvveniviinennsen Revision 1 11.2-78 ciiirieccrivenerennns Revision 1
11.2443 ........... eerranennes sreunens Revision 1 i 11.2-79 ... vciicivnncnesieennenne Revision 1
112444 ..ooioecsicienssesssnnrens . Revision 11.2-80 cooooscsiccsrens Revision 1
11.2-45 ..cueueeeeecncieeneeenss Revision 1 11.2-81 .....ccvivivucueneueneeen... Revision 1
11.2-46 .......ccen. coniseneenins REVISIOD 10 11.2-82 ..ocvverinrenenrnnnaseasnnas Revision 1
11.2-47 cooviecrsreiirnsoerennns ReVision 1,7 11.2-83 .oooercmirrrerneenssssesens Revision 1 -
11248 ..o eri: Revision 1 1§ X 7 S Revision 1
11.2-49 .cinecivirireesesaenenens Rev1s1on 1. 11.2-85 ....ccereeereercnsiiverssenee. Revision 1
11.2-50........ eiessiensensensaseenes .Revisionl . 11.2-86.ccvueneerrerennreeernnnnne Revision 1
11.2-51 coveieererisZuserensssseness ReEVision § 11.2-87 orcrrrnssinncnniennes Revision 1
11.2-52 .ueeeereecrerenecnesennne .Revision 1 11.2-88 ...veerenereeeeeeenne Revision 1
| - 11.2-53 ...eeeecreereneenne Revision 1 11.2-89 .coieerrecreereenen Revision 1

11



Docket No. 72-1025

11.2-101.

11.2-102 coieeiereeeeeeesesrseeens

11.3-1

------

. Listof Effective Pages (Continued) - .

ce Revision 1+
Revision 1"
Revisionl
Revision 1 ‘
Revision1 =
Revision1 - =

Revision 1

Revision1
Revision1
‘Revision 1
Revision 1
Revision1
Revision1-
Revision 1-
.Revision 1
Revision 1

Revision 1
Revision 1

.Revision1 -

Revision 1
Revision 1

.. Revision 1
.. Revision 1
.. Revision 1
. Revision 1
.. Revision 1
..Revision 1
..Revision 1
.. Revision 1

L M3 ~Revision1
11325 ...Revision1
11326 ~Revision1 - ..
11327, ..Revision1
511328 e .Revision1 =
113-29... -Revisionl .
11330 i i Revisionl .
11.3-31 ccicererescivensienrecenrn ReVision 1
113-32 Revision1- .
11:3-33 Revisionf -
11.3-34.. ....Revision1 =
11.3-35 ..ooiiecicesiinneesnensennn. Revision 1
11.3-36 covnsiinnnsiionnene .Revisionl
11.3-37 oiiccienenieneenanns Revision1
113-38...... v Revision1
11.3-39 S ~.Revision1 =
11340 ....oveierrieeenrrencenionne Revision'1.
11341 .....oovivesssesssssennennnn Revision 1
11.4-1 ..eereeeceeees Revision 1
114-2... .... Revision 1+
11.4-3.eciceerrreceeeenennes Revision 1
11.4-4 ...ccivinneeereeecrnenesnnenns Revision 1
11.4-5 eoeinirnnnencnne Revision 1 ‘
1146 ...ooneevieeeenrnnneraennne Revisionl =~
11.4-7 orriievesivrrneneecsssnsenens Revision1 -
11.4-8...eeeeeecineerecnnenenanes Revision 1
1149............. rereeseesnesensrues Revision 1
11.4-10.....cciecicnreieneienne Revision 1
| B 23 1 QPO Revision 1
114-12..iiicnsinninacs Revision 1
11.4-13 ...coneeecternennecinne Revision 1
11.4-14 .....ccoerveeerererrereenennn Revision 1
11415 s Revision1
11.4-16 c.ccurrererierrenniernrnnnnne Revision1- - =
11417 coovrvermerrsrmsessssessssos Revisionl .
11.4-18 iivveesiovisiossiesessenns Revision 1- -

- Revision3 "



Docket No. 72-1025

April 1999
- Revision 3

_ List of Effective Pages (Continuéd)' -

11.4-19...ceiircnerreienne Revision 1
| § P O Revision  ;
11.5-2 coeeeeeeeenenracensenane Revision1 -
1§ 1S S Revision 1
11.6-2 ..cieicdineecneceenenne Revision 1
11.6-3 .eeceriererenenenne Revision 1
Chapter 12
1 Revision 1
12401 eeveecercnerneneesnennnenesnnanas Revision 1
12-1 ciiiinirenerccneceenneeseenne Revision 2
1222 coeeieiereeecneernnrannnennes Revision 1
12-3 e Revision 1
1244 ...t Revision 2
12A-1 ..ivieeeresvveceeveeeeeeeee. ReVision 1.
12A-2 aecciiveeneveeencnennans Revision 2
12A-3 cieecereseeenene Revision 2 -
12A1-Lcinitiinncennennssnnnee Revision 1
12A1-2 ciieececientecenscnne Revision 1
12A1-3 ........ Revision 1
12A144 .....cevvererersreenennen.. Revision 1
12A1-5 ..ccovvvcerrsnnnensennnnes. ReVision 1
12A1-6 ....cceeviieneernnenanenee. ReVision 1
12A1-7 ...coeevuveeuveeneeenennnnee:. Revision 1
12A1-8.......c.ocevieereevevenenenne.. Revision 1
17N 5 Jaeamm——" - 1o O S
12A1-10...........ccceusuureee.... Revision 1
12A1-11 . Revision 1
12A1-12.......cccerevevvenenennei. Revision 1
1PY.N S B ... Revision 1
12A1-14 ..o .. Revision 1
12A1-15 i .. Revision 1
12A2-1 cvvrinnieins <seeen. Revision 1
12A2-2 ..oeeeerenenceneas Revision 1
12A2-3 e Revision 1

12A2-4 ....ooeeeeevveeecenenn Revision 1

...............................

J sesiiercensescscecscessnncensene

. Revision

-------------------------------
...............................
-------------------------------

ooooooooooooooooooooooooooooooo

... Revision 1

ooooooooooooooooooooooooooooooo

...............................

-------------------------------

-----------------------------

.............................

.............................

.............................

.............................

.............................

.............................

.............................

.............................

seesssscsesnensstsserorsacaae

.............................

-----------------------------

.............................

.............................

L T Y T Y PP T Y Y YY)

-------------------------------

--------------------------------

-------------------------------

-------------------------------

-------------------------------

-------------------------------

--------------------------------

ooooooooooooooooooooooooooooooo

-------------------------------

-------------------------------

Revision 1
Revision 1

Revisionf
Revision 1
Revision 1
Revision 1

Revision 1
Revision 1
Revision 1
Revision 2
Revision 1
Revision 1 -
Revision 1
Revision 1
Revision 1
Revision 2
Revision 2
Revision 2
Revision 2
Revision 2
Revision §
Revision 2
Revision 2
Revision 1
Revision 1
Revision 1
Revision 1 |
Revision 2
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1
Revision 1



" Docket No. 72-1025 |

List of Effective Pages (Colltmued) P

'12B3-30...;. ,

..... . Revision§ eeeerersesnesesneneneees REViSION 1
12A54 cuuverssivimmmmsssersassenne Revision 2 12B3-31usiucenrnresenseesensennenes Revision 1
12B-1....ccivenrecnnccnansasensasssens Revision 2 12B3-32.ciiicerenencsnnnssenens Revision2 .
12B-2 Revision 1 12B3-33... .Revision2 =~
12B1-1 Revision 1 12B3-34 Revision2
12B2-1 Revision1 - 12B3-35...... . Revision 2
12B2-2 Revision 1 12B3-36.......ccceneeeereurerenense.. R€Vision 2
12B3-1..cccuccrccenncncncnennnes Revision 1 - 12B3-37.....cccceueurnnenivennnnen. ReEViSion 2
12B3-2 Revision1 - 12B3-38...cciremmmmennnnensessnnenes Revision2 .-
12B3-3...... Revision 1 T 12B3-39....uiuevesumseennsnsenssens Revision2
12B3-4 Revision 1 12B3-40.........ccccc0nueuereeenesee. REViSiON 2
I12B3-5..ceciierecencnenanens Revision1 12B3-41........... ................... Revision2
12B3-6................ Revision1 v
12B3-7 Revision 1 ° Chapter 13
12B3-8....ocovsiiiiinnnnne ...Revision1 13- lecnnianieeninsianssessanees Revision 1
12B3-9....crceeceeeveeaeenns Revision 2 13.1-1 aeeerecreeeecrneene Revision 1. -
12B3-10.....ccciveeerecrecrencanenn. Revision 1 13.1-2 e irceresrenccnnnnns Revision 1 -
12B3-11...unneceicnccceccnncnnen Revision 1 13.2-1 iciviiencssensssnsess Revision 1 -
12B3-12......cccceueuee .... Revision 1 13.2-2 ... Revision 1
12B3-13.....ceeeveeneens Revision 1 13.2-3 ecrreccreesseannes Reyvision 1
12B3-14......cceveeeerereeacnne Revision 1 13.24.....oeeeeeeeecnrrvaennes Revision'l
12B3-15....eeereecreceenens Revision 1 13.2-5 cirrieccercncrencsnennnes Revision 1
12B3-16......ccceeveeeeereerncancnne Revision 1 13.2-6 .ccieeeeenreeneenennssseanes Revision 1
12B3-17.cceeeeverceecneennene Revision 1 13.2-7 reeeeeeeerecreeeneenene Revision 1
12B3-18.....ccoeeeererrecearennens Revision 1 13.2-8 eeerrercencnnnsnesanes Revision 1
12B3-19..ccuueerereeneeererennnnes Revision 1 13.2-9 iiiienienerenernenenesenens Revision 1
12B3-20 Revision 1
12B3-21.....ceeeeeeceecenenene Revision 1
12B3-22.....ccoveeeeeeveneens ..... Revision 1 -
12B3-23.....iceceereececcnnncones Revision1 -
12B3-24.. Revision 1
12B3-25.cneeeeeeeeeeeecvenennes Revision 1
12B3-26......cccvereverrvcrsersenss Revision 1
12B3-27....veccieereeccecrsenceanns Revision 1
12B3-28....cccoveerccnrennnnnsnnns Revision 1

Revision 1

12B3-29..c0msmmmivsmmmsmmsmssessenees

14

April 1999
‘Revision 3



 NACMPCSAR &/ N January 1999
Docket No. 72-1025 ) o Revision 1

6.6

6.7

7.0

7.1

7.2

7.3

8.0

8.1

MASTER TABLE OF CONTENTS (CONTINUED)

REFEIENCES ...c.vecreeeceeeiiirserrnecrisseeeeeesnnesserassssessonsessasnessasasiosssssanasassasstasansasssns reeeeesnsinenn6.6-1
Supplemental Data .........ocuereiirecinsininnncnn — . cresenscssansasetetssasnsnssnens 6.7-1
CONFINEMENT ... eteecrneneresstrsesesesssessssssssssssssssssesesassassasessasessasessssassesnessassenes 7-1
‘CONfINEMENt BOUNGATY i.......ovverivereriersncrenssesssssssssesssssssssssssessasssssssssessssessessessossasssses 7.1-1
7.1.1  CONfINEMENL VESSEL......cvrerniverireeesereemnsssesssisssssssssssesssnessnessssssasses ———" S 03|
| 7.1.1.1  Confinement Vessel - CaniSter.............cveevererrereecenecressecsesaseserenes 7.1-1 -

7.1.12  Design Documents, Codes, and Standards.........ccccccureueeveee reeerneenees 7.1-2

7.1.1.3  Technical Requirements for the Canister..........c..cceevvererverruvernennase 7.1-2

7.1.1.4  Release Rate ........occcierineieriiveiniinnnnenesiseessesescssesseesssscsenssnssessaens 7.1-3

7.1.2  Confinement PENELrations.............ecvveeererrerersessrssrresesessssrasnessssssssesessesssesansesenes 7.1-3
7.1.3  Seals and WELdS .......ccccvcerereeeninrnensersnesnsssussenssssesessessessassssassessesssssssnssasssaas 7.1-3
7.1.3.1  FabriCation.......ccceceerceeneeeeensnenreeecsivenseesesnesnnsesssssssisssssessassssssesassnns 7.14
7.1.3.2  Welding Specifications........c.cccceveeeemsmeesrseserseeressssenessssenens eeeenerenas 7.1-4

7.1.3.3 - Testing, Inspection, and Exammatlon sisstesessstssssnestnsnsesbesnesstestseranan 7.1-5

T 14 CIOSUTE ....veeeccrerseanreeesscisneeranssesesasssssscssersnsssssstossaessesssesnsensesstossacssnessasssassnnsens 7.1-6
Requirements for Normal Conditions of Storage ......... 7.2-1
7.2.1  Release of Radioactive Material .......cccocvnruvrieeee. resesrsesnessaesaasnessaaens crvesresnes 7.2.1
722 Pressurization of Confinement Vessel.........cccoe.cueenrersererecssrences S 7.2-1
Confinement ’Requirements foi' Hypothetical Accident Conditions...........cccovreverueneenee. 7.3-1
OPERATING PROCEDURES .......c..0c.oeoerssossiesssessesesesesrssosessressrsssssssssess 8-1
Loading the NAC-MPC Storage System.........cccceverernsecuscens deseerrerstesteresnessnssssseensasannes 8.1-1
8.1.1 Loading and Closing the Transportable Storage Canister ............cccooereveruernenne 8.1-1
8.1.2 Loading the Vertical Concrete Cask .........cc.cececrermereerrnernesnernreneesssssnessessesssenes 8.1-5
8.1.3  Transporting the Vertical Concrete Cask........c.ccceevevecvrrececersenrescnerersnrseeeennnns 8.1-7

vii



° DocketNo. 72-1025 = B ST Revision 3
MASTER TABLE OF CONTENTS (CONTINUED)A:
8.2 Removal of the Transportable Storage Canister from the P R .
" Vertical CoNCIELe CaSK....uusrrrrrsmenrsrsssmmesesssssssesssssssmsnssssssssssssssssens —— 2 S
83 Un]oadmg the Transportable Storage Camster - evensnenen 8.3-1 ,
90 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM ..o S-1
B T X &
~9.1.1  Visual and Nondestructive Examination Inspection...........cic.eeersessessesseresnsenns 9 1-1
- 9.1.1.1 Nondestructive Weld Examination Re— L]
E 9.1.1.2  Fabrication Inspections..........cco..... . 9.13 .
- 9.1.2  Structural and Pressure Test.........c.cooun.... cuvinees — versrensnsserensrens 9.14
- 9.1.3  Leak Tests....c.coevurreunneee SR T 9.1-5
9.14 Component Tests ................................ tvense 9.1-5
9.14.1 Valves, Rupture DlSkS and Fluid Transport Dev1ces ................... ...9.1-5
9142 GasKeLS ... ererersseserenns 9.1-5
- 9.1.5  Shielding Tests........coceurererrererrnnrirencanssnessensensasssssenssssssssassassssssssisessassnssssssesns 9.1-5
- 9.1.6 Neutron-Absorber Tests...‘....,, ........................... versneneneseneens ..9.1-6
917 , ,
9.1.8  Cask IACOHIICALION orerrrsers oo eeeseess e essss s ssssesssssesesseees rreuersereserenes
9.2 Mainfenance Program.........ccccceruee.... ............ 9‘ 2-1
9.2.1 Continuing Maintenance Requlrements ........................................................... ..9.2-1 -
9.2. 2 Required Maintenance of First Storage System Placed in Semce.............;;...9 2-2

viii




 NACMPCSAR | & April 1999

10.0

10.1

10.2 -

10.3

10.4

11.0

11.1

Reasonably Achievable (ALARA)......cccoccverecersvesircsassasioransosionssssansasnssssssions reseesesanns 10.1-1

10.1.1 Policy Considerations ............ceceevmcrisnrescsisnisecsesssrscasusesssiesenssescseseass aeerensaes 10.1-1

10.1.2 Design Considerations............ccoesercee. besssesesssnensone revrerasssarserasaatans eeessnenenerensas 10.1-1

10.1.3 Operational CONSIAEIAtIONS.............vuerresmsrresersarnsisansiesenssssssssssssessssesssseness 010,122

Radiation Protection Design FEatures ..........uveeeeevnevencinnnnccincennicencnennnen ceeeenenenes 10.2-1
--10.2.1 . Design Basis for Normal Storage Conditions............ccceveeeerneererereesenssensnen. 10.2-1 .

:10.2.2 Design Basis for Accident Conditions...........ccocecevureurseercscnrersnrsnresecsncsesnsesnans 10.2-2

" Estimated On-Site Collective Dose ASSESSIENL..........cverrerresressrcsirnesesssessrsessssssssseseas 10.3-1

110.3.1 Estimated Collective Dose for Loading a Single NAC-MPC............ iveesesnns .10.3-1

10.3.2 Estimated Annual Dose Due to Routine Operations..........ccoeeeeserrereenceracenens 10.3-2

- 10.3.3 Estimated Collective Dose for Unloading a Single NAC-MPC..................... 10.3-3

EXposures t0 the PUDBLIC .....ccuuveeirieineeecinietenenernnenninseeses e eesessssnnssssnessnsesssssessasssnens 10.4-1

ACCIDENT ANALYSIS ......crerrcneecnenenaesensennas et be e aaerestsasaennen 11-1

Off-NOImMal EVENDLS ......cociveiivinnitinniinnieeenseecsasssseeessssassssassssonsasissesssassesestenssnssssassanans 11.1-1

11.1.1 - Blockage of Half of the AQr TNIEES. .ccvvvvvereseeenensssescesncieomisessssssscesememmssssresee 11.1-1

11.1.1.1 . Cause Of EVENL.....c.iiiicvummcunibuinoniisnsssiionmsecrssssssnessiassersiscens tereneaene 11.1-1

11.1.1.2 . Analysis of the BIOCkage EVENt ..co.uv.uuen.iisssusmesmsiasmssmismssssssmsons 11,141

11.1.1.3 Radiological ConSEqUENCES.......ooimueiimscsiirnniansivnsenssissacsssississenns 11.1-2

11.1.1.4 NAC-MPC Performance .........c.e.cervmresrenssrsssessiionssessssssessessssessesens 11.1-2

: 11.1.1.5 - Recovery and/or COITECHVE ACHONS wevvvneeeneicmseneicsssseisnsiosssesrons 11,122

©11.1.2  Canister Off-Normal Handling Load................... tevivssssiernessesesssssranessssssaseranes 11.1-3

C11.1.2.1. CaUSE OF EVENL...oovvuensiomemmnnesisiinisbenessianioiesmiisstensaseesernimseesessesees 11.1-3

11.12.2 Analy51s of the Canister Off-Normal Handlmg Load Event.........11.1-3

11.1.2.3  Radiological COnSEqUENCES..........coererremecivnmsernensenseesssssssssssensenes 11,146

11.1.2.4 NAC-MPC Performance ............c.cicevevenseseeessesssseressessessessesessessnes 11.1-6

' DocketNo.72-1025 - Revision 3

MASTER TABLE OF CONTENTS (CONTINUED)

RADIATION PROTECTION.....;..;.......................'...'.........‘..‘ ....................... eeeenensene 10.1-1

En'suring That Occupational Radiation Exposures Are As Low As

ix




CNACG-MPCSAR g e Aprl1999 - !
Docket No. 72-1025 = . o e . L Revision3 ¢ T
MASTER TABLE OF CONTENTS (CONTINUED) R T U
SN TIT § B v 2 5 Recovery and/or Correctlve ACtiONS .Liicui veverivesssansssssssns NS | 5 N
11.1.3 Failure of Instrumentation......... aees SO weevsrenennne 1116
~ 11.1.3.1 Cause of Accident ebenciosssssii iviresiisiiemsinsinesnisnsenenboenssiis 11L1T
_.11.1.3.2  Analysis of Instrumentation Failure ..............oervsuusseerssssssneesssiesnes 11.1-7
~ 11.1.3.3. Radiological Consequences for This Accident.............coocsiiieennennnc 11,17
~..11.1.3.4 NAC-MPC Performance ... cesessisisssssssissssssssivisssssissesins 11.1-8
7 11.13.5 Recovery and COITeCtive ACHODS.......uuiimivsicilisieensivesiinisiianeins 11.1-8
11.1.4 Severe Environmental Conditions (100°F and -40°F) ........ ..11.1-8
‘ 11.1.4.1 Cause Of EVeNt........coeccruerunncrsmncivisnienses rusinesininnarasuasesenras 1118
11.1.4.2 Analysis of the Off- Normal Ambient Temperature Event veesoneeins 11,129
.11.1.4.3 Radiological Consequences............vcouueas SRR———, ) 8 5 {1
11.1.4.4 NAC-MPC Performance ..........cceeceeereerersereenerarsessessssssessessssassenes 11.1-10
; : 11.1.4.5 Corrective ACHONS.......cccerivreusasieresnessesesioiossasiinasne: sesneneness 1121107
11.1.5 = Small Release of Radioactive Particulate From the Camster Exterior ........ 11.1-15
o 11.1.5.1 Cause Of EVENL..........c.ioucveiieiiienivennansnenivessensinsnsssonssesasiodossessnens 11.1-15
11152 ADALYSIS eovmreeeerieiivinmmesmnesssssesseseene eeeimesiesisiesiemmisieeseenn 11,1215 o
11.1.5.3 Radiological Consequences......................................; .................. 11.1-16 U
11.1.5.4 NAC-MPC Performance .........c.ecrsueevurrensenns 11:1-16
11.1.5.5 Corrective ACHIONS.......ccoerurerererecrencrnssaessersassscsossasasssassosssoesacsons 11.1.16
11,2 ACCIAENLS c.ueeeeieeereeerccenecterenseetesnrnenesessesasssassssssssssesessassessessssssssesssassonsssssssessassssnessas 11.2-1
11.2.1 Accident PresSUriZation .........cccceccereereeereneessesnessesacsnscsessessessesssssnsssesassisasinsasss 11.2-1
11.2.1.1 Cause of Pressurization .....c...ccceseesissisosssnsarcisssiosssssssassssosssinssassases 11.2-1
11.2.1.2 Analysis of Accident Pressurization...........cccceceeseriescscesiossnesnonanes 11.2-1
11.2.1.3 Radiological Consequences ...... veveesssinivesnessisassassrsseesens cedresaesesisanens 11.2-3
111.2.1.4  NAC-MPC Performance ..........cowmmmessiisiemsssssssssssisssssivssssinsinisnennss 11,223
11.2.1.5 Recovery and/or Corrective Actlons .................. ecessaisasareiassannes 11.2-3
11 2.2 Earthquake EVent..........cccccciveivncnenmrecnseivorennisnssssnsessisessasnees weversessneseesansassans 11.2-7
-, 11.22.1 Cause ofEarthquake...............; ..... eeenerenssanennsnies eeressssarerassansinesstoss 11.2-7
- 11.2.2.2 Earthquake Analysis........ccoeovrerererreecrinnas vessensesbisisennssmnsasnssanisensees 1 1. 2T
11.2.2.3 Radiological Consequences............. ressassssssissansissinsenseissensininenes 11.2-13
.11.2.2.4 NAC-MPC Performance ......ic.ccceciieeensiorassiveacans SRS § v K
11.2.2.5 Recovery and/or Corrective ACHONS .......icciveeeeioncenssesioiassessesnenes § 1.2-13 ’ U



5 A '

o

- 1123 Exploswn ............................................................ crssessrsnsaasarasserensanses e 11.2-14
11231 Cause of Accident ... SUREIET crssessemissssssinnes 11.2-14
11.2.3.2 - Evaluation of the Explosion Event ......... reenesrenrensissesaisaeseeees e 11.2-14
11.2.3.3 Radiological Consequences.............ccoc..unc. eeerinennssaasnanns reneeeenes 11.2-15
11.2.3.4 NAC-MPC Performance........... Sissassssersesesasennensasasasnonasessasionsnss 11.2-15
11.2.3.5 - Recovery and/or Corrective Actions............ .......... 11.2-15
11.2.4 Failure of All Fuel Rods With a Subsequent Ground Level Breach
: of the Canister..........icereurenens Crerussssese st s st st et b e 11.2-15
11.2.5  Firg ACCIAENL....cuucueeeeeerencierreeernraeesisnsesaessosesionseesenssasassinssssnessssensssnsssssneses 11.2-16
11.2.5.1 . Cause Of ACCIAENL .vvvvvvveresseseesrsssssnissesssssssesssssmsssssssssssssenseenss 1 1.2-16
11.2.5.2  ACCIdent ANALYSIS.........evuecueeneecuserneescoscanersssssssessssssssesssssssesasss 11.2-16
11.2.5.3 Radiological CONSEQUENCES.........cosererirrerrensscrearsassesessasasistonsassen 11.2-19
' 11.2.5.4 NAC-MPC Performance .............. e sesneseees 112-19°
- 11255 Recbvery and/or Corrective ACHONS ........coeeververeerervenannenes e 11.2-19
11.2.6  FlOOd...cuivreerreinnresesnnsnceresssessssesesnsesssasssssssses ravterrtetsnsnsasestensnsasasensnenanases 11.2-20
11.2.6.1 .Cause of Flood ........................................ SO SO 11.2-20
11.2.6.2 Flood Ana1y51s ............................................................. reerseeseennes 11.2-20
- 11.2.6.3  Radiological CONSEqUENCES.........ceereerirrerensererirsesveressssnnsessesssananes 11.2-24
11.2.6.4 NAC-MPC PErfOrmance .............ccceeueeueevnssnemsersesserssenssnsssssssssssses 11.2-24
11.2.6.5 Recovery and/or COITECtive ACHONS .........e.cveivsecmeressemmememerssnnns 11.2-24
11.2.7 Fresh Fuel Loading IN the CANISLET......ceveeerrreeeierenreeesnerrsnererseressassessessessaes 11.2-24
11.2.7.1 Cause of Accident .........cccevveeererraeenns Leveesesasetssesesssssneanasarareresannans 11.2-25
. 112.7.2  Analysis of Fresh Fuel Loading in the CaniSter............coooceiro.. 11.2-25
1 1.2.7.3  Radiological Consequences For This Accxdent........; ....... cesieneee 11.2-25
11.2.7.4 NAC-MPC PErfOrmance ........ccoucesersessisnsieissssisisssasssssssssessss reennen 11.2-25
11275 Recovery and Corrective Actions......... Ceeedienensensnsenas R 11.2-25
11.2.8 Full Blockage of Air Inlets and Outlets..........cceeurierreeriennnrnnenrecrnnens S 11.2-26
11281 Cause OF EVENL...uvviriuerenesiveeersiensienstersssassssessissesssssssenesessssss e 11.2-26
11282 Analysis of the Blockage EVnt ... S 11226
’ 111.2.8.3 Radlologlcal Consequences......... e eeemeseieseieteiessssaesanns rreeerasaeens 11.2-27
11.2.84 ‘NAC-MPC Performance estestesneanssssasarnssenssansainasssressrenen S 11.2-27
11.2.8.5 Recovery and/or Corrective Actions .................. SO § X |
11,29 LIGRIMING.coeveeemeeenneeeeeeeeeseseeeeessmsssessessesssssmssssssssssssssseessssssssessssessssssesssssens 11.2-28

" NACMPCSAR o W - April 1999
Docket No. 72-1025 Sa’ : V i Revision 3
MASTER TABLE OF CONTENTS (CONTINUED)




April 1999

" "Docket No. 7241025'1 ' Revision3
MASTER TABLE OF CONTENTS (CONTINUED)

na2ot .Cause of Accident . 11.2-28
" 11292 Analysis of the Lightning Strike Event ..... 11.2-28
"+ 11.2.9.3 Radiological Consequences....:'..'..., e - 11.2-32

11.2.9.4  NAC-MPC Performance . ..... 11232
' 11.2.9.5 Recovery and/or Corrective Actions............ ORI § XY
11.2.10.Maximum Anticipated Heat Load (125°F Amblent Temperature)......; ....... 11.2-32
11.2.10.1 Cause of Accident resersseones ciossnsisssivssassisesesse 11,2233

11.2.10.2 Analysis of the 125°F Ambient Temperature Event ............. e 11,2233
11.2.10.3 Radlologlcal Consequences tevarsbienssiees cersieneiennss 11.2-34
11.2.10.4 NAC-MPC Performance cviessininsresasensnsinasssnassasnsnss 11.2-34
11.2.10.5 Corrective Actions.........ccecvevnses seatedaisonnsarssnsnnsnesatssabeennsias 11.2-34
"11.2.11 Storage Cask 6-INCh DIOP......c.coccreeiveriionreirercnnesciveensronssesasssessasisassanssonsossons 11.2-34
| 11.2.11.1. Cause Of ACCIAENL ......vvvvvvveceessrersiscsmsivmsnnssiessesssiessssssssessiossinsnns 11.2-35
11.2.11.2 Analysis of the 6-Inch Drop Event...........cccccovurrcsivenrenrcivecnsracnes 11.2-35
11.2.11.3 Radiological Consequences.............ccoeecrrcrnssnsecserssnssssivosssencenee 11.2-38
11.2.11.4 NAC-MPC Performance ........... 2 viverees AR § B 1
11.2.11.5 Recovery and/or Corrective ACtions .........eceeeereserssenersnssensaiosarens 11,2239
11.2.12 Tip Over of the Vertical Concrete Cask..........cceeerueesrersnsensasinesessscsosesensonns 11.2-41
11.2.12.1 Cause Of TiP OVET «..cvverrerrererereresesesesssesesssessasssnssssssssasessissaseseses 11.2-41
11.2.12.2 Analysis of the Tip Over Event...........cicoveeererrccnrcscrsercrecionsnens 11.2-41
'11.2.12.3 Analysis of the Canister and Basket............eccvereueeueeserensrsenseseenes 11.2-48
11.2.12.4 Radiological Consequences creeee 11.2-57
11.2.12.5 NAC-MPC PEIfOIMANCE ....vvviversnrresnresssssssessessisssassssssesssesssssssesssass 11.2-57
11.2.12.6 Recovery and/or Corrective Actions 11.2-58
11.2.13 Tornado and Tornado Driven Missile 11.2-88
11.2.13.1 Cause of Tornado Event...... 11.2-88
11.2.13.2 Analysis of the Tornado Event ...11.2-88
11.2.13.3 Radiological Consequences 11.2-101
11.2.13.4 NAC-MPC Performance....... 11.2-101
11.2.13.5 Recovery and/or Corrective Actlons 11.2-102
11.3 Desngn Ba51s Loadmg of the Trané;;ortable Storage Camster 11.3-1

Canister Impact Analysis. ..........

xii

11.3-1




NAC-MPCSAR =\ o

N April 1999
" DocketNo. 72-1025 - Revision 3
" MASTER TABLE OF CONTENTS (CONTINUED)
11.3.1.1 Finite Element Model Description - Canister 11.3-2
11.3.1.2 Canister Bottom and Side Impact Analysis 11.3-9
11.3.1.3 Canister Buckling Evaluation for the Bottom End Impact .............. 11.3-16
- 11.3.2 Canister Fuel Basket End Impact Analysis.... cevnennennsnn 113217
11.3.2.1 Stress Evaluation of Support Disk in the End Impact ..................... 11.3-18
11322 Evaluation of Tie Rods and Spacers for an
End Impact Condition... 11.3-20
11.3.2.3 Fuel Tube Analysis .......ceooseeereremennes .11.3-32
11.3.24 Fuel Basket Weldment Analysis for End Impact Conditions.......... 11.3-34
11.4 Reconfigured Fuel Assembly Evaluation ............eceveeieeecsicnninnscnnnesssnsscsesnssenanne 11.4-1
11.4.1 Shell Casing Weldment EVAIUAHON. .............uennnueeeeeeemmemsesresesesssenmensessssessenne 11.4-1
11.4.1.1 Shell Casing Side Impact..........cocereeuverrereerrerrreeenrseensennans 11.4-1
11.4.1.2  Shell Casing End IMPACt........cceomeenceeremeemsmsssesesmssmmssseseesssssssses 11.4-6
11.4.1.3 Lifting Tab Welds......ccccoeeeceeierersernererreneneescetesnesaeessessnesnesasessanns 11.4-7
11.42 Basket Assembly and Fuel Tube EValUation.............eeeeeeseeeeeemmsssoemeensesssnene 11.4-9
../ 11.42.1 Corner Angle Side IMPACt ........ccoereeemenrcnnirsereerensrecnnsasecenssscsaons 11.4-9
11422 Corner Angle ENd IMPACt ......orvoreveeeererserseeeeseererereseeeeessmeemseenees 11.4-10
11.4.2.3 Fuel Tube Side Impact........ccccevueveecrerensicrerreeseriessescnssnesaessnescsens 11.4-11
11.42.4 Fuel Tube End IMPaCt..........cccomeecerremsesesesssssnee eeeeeessssesaaensnens 11.4-12
11.4.2.5 Tie Plate End Impact.........c.ccocevvemvrenrenrrnennscsenscccnssseesneesesssnsons 11.4-14
11.42.6 Tie Plate Side IMPACt.....cc..coovrrrvrrssrrsnerrnserne reereeesrinessessaeenes 11.4-17
11.4.2.7 Tie Plate Thermal SIress ANALYSIS cocouroersrsessesssemsssmssssssssses 11.4-19
11.5 Canister Closure Weld Evaluation - Accident Conditions..........eovseeceesssennens R 11.5-1
11.5.1 BStress Evaluation for the Canister Closure Weld ........... eereeeeee s 11.5-1
11.52 Critical Flaw Size for the Canister Closure Weld..... ....................... 11.5-1
......... 11.6-1

11.6 Rgferenc:es .

xiii

----------------------------------------------------------------------------------------------------------



. DocketNo.72-1025 ~ . " Revision3

- MASTER TABLE OF CONTENTS (CONTINUED)

120° OPERATING CONTROLS AND LIMITS .. .~
12.1 Proposed Operating COBMrOLS and LAMILS everversimssnrssmsssemssmenns 121
122 Proposed Training Topics for the NAC-MPC SYSTEM....c.vocvrmresvrserisssmisnsnss 122
123 Spec1al Requirements for the First System Placed in Serv1ce ' ...... 1222
124 Surveillatiéé After a Natural Phenomena Off-Normal or Accident EVent ............. 12-2
125 fAc;lminiStrative’Contols ebeesssessenssessaeseassesasees ....... ;...;t;12-3 -
Téchnical'Speciﬁcations e ereeeriaeresneberens SO 1Y %
Techhical‘Speciﬁcation Bases .....ccccooeevvevunnnee .............. 12B-1
13.0 QUALITY ASSURANCE ... ST | % B
130 IAHOQUCHOR crvrererersrrsrrsssssssessssrssssserisssssesssssnsssmsssssssssssnsse: 1311
132 NAC Quality ASSUrance PrOGIAM SYNOPSIS ......urerrreessessssssnsssssssssssssnsssssssssssessans 13.2-1
13.2.1  OIZANZAON.......coovuemeercrrceemssasiensenmsssnsesssssasssnssssssssssesssssmssnsssisssmmsssssssss 13.2-1
' 13.2.2  Quality Assurance Program........ eteeres st es st et st as e et ettt s sasa st aranes 13.2-1
13.2.3 Design Control.......... OO OU USSP 1322
1324  Procurement DOCUMENt CONIOL ......cvuuuoneerummenreeremsssseremssnessessssessinssnsssreses 13.2-3
1325 Procedures, Instructions, and Drawings............... eeereeas st aaas s 13.2-3
'13.2.6 Document Control............ccoeveunnce. reereressesssssasssassane eeeeeeeeeeseseneesssesesesnenae 1323
13.2.7  Control of Purchased Items and Services ..........coucvnvivsnrsscisnsinnvicsiinsennenns 13.2-4
13.2.8 Identification and Control of Material, Parts, and Components.................. 13.2-4
13.2.9  Control of Special ProCeSSes.......ccverrererrrerreenerreresereressesssiesesssssssesesessanie 13.2-4
13.2.10 INSPECLION.....ccvuireiereirurrcniertitiesaesicsesessessessssstssessesssesssssessssssssssassassassess 13.2-5
13.2.11 Test Control .................. 13.2-5

13.2.12 Control of Measuring and Testing Equipment............cceceeeeeecreeererrsesccnces 13.2-6

xiv..



«: NACMPCSAR - (W | , (- April 1999
*- " DocketNo.72-1025 = Revision 3
L MASTER TABLE OF CONTENTS (CONTINUED)

13.2.13 Handling, Storage and SHIPPING .........ewsescsumiisssiiineessmaseessssessessemsensenssessens 13.2-6

13.2.14 Inspection, Test and Operating Status ...........cceeevereeerrscsaereseccssesasserensasaraes 13.2-6

13.2.15 Control of Nonconforming Items..........cceccercininecresnrscrnsenscsssnnsnsacsassesen 13.2-7

13.2.16  COITECtIVE ACLION....c.coucrrrecnrcissisrenereesassssasasscsasssssasassesaassesessssnerassesnasssass 13.2-7

13.2.17 RECOTAS ouceenriniiernnieriirecssensiesisasssetstesessssnssnsennssessosssssassssssssssansasssssssane 13.2-7

13.2.18  AUGILS.c.cueecierereeeecsesesiinesessessssnsesasssssssasasansssssssssassonsassssassssssssesssesasssesssans 13.2-8
-

7




THIS PAGE INTENTIONALLY LEFT BLANK



" NacMpcsAR
Docket No. 72-1025

April 1999
Revision 3.

Table 3.4.4.1-8

- Summary of Maximum Canister Combined Load Primary Membrane (P,,,)

Stresses (ksi)

Location N P - o . 'Stress . | Allowable| Margin
No.! SX - 8Y SZ .| SXY SYZ SXZ | Intensity | -Stress® |of Safety
1 -1.3 6.1 1.9 -14 0.6 0.2 8.02 16.70 1.08
2 32 2.5 2.1 -1.2 0.2 -0.3- 6.16 -16.70 1.71
3 <0.1°} 07 0.6 <0.1 <0.1 <0.1 0.71 14.50 19.42
4 <01 0.8 - 0.6 <0.1 <0.1 <0.1 0.76 14.50 18.08
5 <0.1 ] 08 0.6 <0.1 <01 | <0l 0.84 14.50 16.26
6 <0.1 } 09 0.6 <0.1 <0.1- 0.1 0.94 14.50 14.43
7 <0.1 . 1.2 03 <0.1 0.1 <0.1 1.23 16.70 12.63
8 0.1 1.1 04 0.1 0.1 <0.1 1.06 16.70 14.77

9 03 -} 13 04 <0.1 0.1 - 01 1.67 16.70 9.00 -
10 | <01 ] 05 0.8 -0.2 <0.1 0.1 0.86 16.70 18.31 .
11 -0.1 0.9 0.3 <0.1 0.1 0.1 0.98 -16.70 |- 15.97
12 01 | 03 1.1 03 | <01 0.1 1.19 069! | S8
13 14 -0.1 ‘1.3 -1.5 -4.5 <0.1 9.47 - 16.70 0.76
14 -0.1 - | <01 -0.1 <0.1 <0.1 <0.1 0.09 .20.00 22122
15 <0.1 | <01 { <0.1 | <0.1 0.1 <0.1 0.14 16.70 121.34

1 See Figure 3.4.4.1-4 for definition of locations of stress sections.

‘2 Allowable stresses for bottom plate region (location no. 1-2, 13) taken at 250°F; allowable stresses for
canister shell region between shield lid and bottom plate (location no. 3-6) taken at 550°F; allowable

stresses for structural/shield 1id region (location no. 7-12, 14-15) taken at 250°F.

3 The allowable stress for SA240, Type 304 stainless steel was used for location No. 14. The allowable

stress for SA240 Type 304L stainless steel was used for all other locatlons

ncludes two stress reduction 14ctors 1or weld 0.8 X.0;
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Summary of Maximum Canister Combined Load Primary Membrane Plus B

Table 3.4.4.19 - -
" Primary Bending (P, + P,) Stresses (ksi) -
Location SR I P ‘ Stress - | Allowable | Margin
No." SX SY SZ SXY'| SYZ | SXZ | Intensity | Stress® |ofSafety]
1 -8.5 0.7 13 2.0 0.8 .04 10.77 25.05 - 1.33 '
2 14 ~18.8 -7.0 -1.5- | <0.1 -0.6 20.50 2505 022
-3 <0.1 09 0.6 <0.1 <0.1 <0.1 0.92 21,75 22.64
4 <0.1 0.8 0.7 <0.1 <0.1 0.1 0.79 - 21.75 26.53 -
‘5 <0.1 09 . 0.8 <0.1 <01-] 01 0.88 2175 02372 |
6 | <01} 10 0.8 <0.1 <0.1 0.1 1.00 - 2175 {-20.75
7 <01 | .13 0.3 <01 | <01 | <0.1 1.31 25.05 18.14
8 0.1 -1.2 0.4 0.1 01: | <01 1.17 25.05 2045
9 -0.4 14 | 04 <0.1 0.1 0.1 1.85 25.05 12.53
10. ] -01 | -17: L1 |- -05°| o1 0.1 2.06 25.05 11.14 -
11 -0.4 1.0 03 | <0.1 0.1 0.1 1.45 25.05 16.26 -
12 03 | -03 1.3 -0.1 -0.1 02 1.66 | [5.03 B:66
13 212 | 37 | 205 | -14 | 45 | <01 19.33 25.05 0.30
14°. 051 -01:-] 05 | <0.1 <0.1 <0.1 043 30.00 68.77
15 0.8 0.1 0.8 <0.1 0.1 <0.1 0.67 25.05 36.12

1 SeeFi igure 344. 1-4 for definition of locations of stress sections.

2 Allowable stresses for bottom plate region (location no. 1-2, 13) taken at 250°F allowable stresses for

..canister shell region between shield lid and bottom plate (location no. 3-6) taken at 550°F; allowable
stresses for structural/shield lid region (location no. 7-12, 14-15) taken at 250°F.

3 The allowable stress for SA240, Type 304 stainless steel was used for location no. 14. The allowable stress

for SA240, Type 304L stamless steel was used for all other locanons -
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Table 3.44. 1 100 Summary of Maximum Canister Combined Load Primary Membrane Plus
Primary Bendmg Plus Secondary (P, + P, + Q) Stresses (ksi)

Location| - - : ' | ~Stress |Allowable| Margin

No.! SX | SY | Sz SXY SYZ SXZ | Intensity | Stress®’ |of Safety
1 91 1] 06 | 36 | .21 | 08 0.6 13.38 50.10. | 2.74

2 21 | 229 | 54 | 15 | o1 0.5 25.20 50.10 | 0.99

3 <01]| 09 | 06 | <o0.1 <0.1 <0.1 0.90 43.50 4733

4 | 01 | 07 1.0 | <01 <0.1 0.1 1.11 43.50 38.19
5 011 07 | 09 | <o0.1 <0.1 0.1 1.01 4350 42.07

6 <01 ]| 1.0 | 08 | <0.1 <0.1 01 | 102 4350 | 4165
7 <01 | 18 | 06 | -0.1 0.1 0.1 243 50.10° | 19.59
g8 | 12 | 23 | 05 | -12 | -0.1 0.1 422 50.10 10.86
9 | 23 | 108 | 26 03 | 01 | 03 13.14 50.10 2.81
10 | 2.8 |[-124 | -1.8 | -0.8 0.2 0.7 15.32 50.10 227
11 50 | 55 | 28 | 09 <0.1 0.1 334 50.10 1401 | . ¢
12 49 | 18 | <01 | -09 | -01 0.3 6.99 B206 | BS9
13 264 ] 05 | 252 | -14 4.0 <0.1 27.74 50.10 | 0.81 |
14° 1.7 | 39 18 | <0.1 | -0.1 01 | 221 60.00 | 26.15
15 1.7 | 39 1.8 | <0.1 0.1 0.1 221 50.10 | 21.68

1 See Figuie 3.4.4.1-4 for deﬁnition-ef locations of stress sections. :

2 Allowable stresses for bottem plate region (location no. 1-2, 13) taken at 250°F; allowable stresses for
canister shell region between shield lid and bottom plate (location no. 3-6) taken at 550°F; ,allowable
stresses for structural/shield lid region (location no. 7-12, 14-15) taken at 250°F.

'3 The allowable stress for SA240, Type 304 stainless steel was used for location no. 14. The allowable stress
for SA240 Type 304L stamless steel was used for all other locatlons
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Table 3.4.4.1-11 - Summary of Maximum Stresses for the F,uel'Basket Weldments and EER

Support Disks - - - L
Component | .  Load . Stress Intensity Allowable Stress Margin of ;
oo Condition - /| Reported Value (psi) - Criteria Value (psi) Safety
‘Dead Load - * Pp 0 Smi- . 16,299 e
o . .| Pgp+Py 3,297 . L5Sm | . 24449 | 642 |
Tor . | DeadLoad+ | Pp+Pp+Q 32,364 . 308, 43,898 - 051
WELDMENT | ' Thermal S ' A o : 7
‘ -DeadLoad+ | Pp o Sm - 16299 p
I P + Pp - 3626 { - 155y, - ] - 24,449 - 5.74
DeadLoad+ | Pp+Pp+Q | _ 32,521 _ 308m ... 48,898 0.50
Handling+ | = . Ce A e '
" Dead Load Pm 0 Sm 16,269 e
C L Pm + Pp " 857 1.55m 24,403 27.47
BorromM | DeadLoad+ § Pm+Pp+Q 44,094 3.08qm - 48,806 01
WELDMENT . | Thermal e R 5 ‘ e
'{ Dead Load + Pm 0 Sm 16,269 —
- Handling ' B i
: Pm * Pp 942 1.5Sm 24,403 - 24.89
DeadLoad+ | P+ Pp+Q | 44,119 30Sm . | 48,806 011
. Handling + . P L
Thermal
Dead Load Pm 0 ~ Sm - 41,528 | —
- Pm * Pp 870 1.5Sm 62,292 70.60
SUPPORT DeadLoad+ | Pp+Pp+Q 35,427 - 3.0Sy 124,584 2.52
Disks - Thermal B ’ 3 : o
Dead Load + Pm 0 Sm 41,528 —
Handling | . .
Pm+Pp 958 1.5Sm 62,292 64.02
DeadLoad+ | Pp+Pp+Q 35,495 3.0y 124,584 2.51
Handling + _ v o
Thermal
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3.6 Canister Closﬁre Weld Evaluation — Normal Cor ditions
3.6.1 , Stress Evaliiation for the Canister Closure Weld

The stresses for the canister are evaluated using sectional stresses as permitted by Subsection

NB. The location of the section for the canister weld evaluation is shown in Figure 3.4.4.1-4 and
corresponds to Section 12. The governing P,,, P,+ P,, and P + Q stress intensity for Section 12
and the associated allowables are listed in Table 3.4.4.1-8, Table 3.4.4.1-9, and Table 3.4.4.1-10,
respectively. The factored allowables, incorporating a P64 stress reduction factor, and the
resulting controlling Margin of Safeties are:

-~ Analysis Stress

: D.64 x Allowable o
Stress Type - Intensity (ksi) Stress (ksi) ... | Margin of Safety
P, 1.19 0:69 {98
P, +P, 1.66 03 B
P+Q 6.99

This confirms that the canister closure weld is acceptable for normal operation conditions.

3.6.2 Critical Flaw Size for the Canister Closure Weld

The closure weld for the canister is cornprised of multiple weld beads using a compatible weld
material for Type 304L stainless steel. An allowable (critical) flaw evaluation has been
performed to determine the critical flaw size in the weld region. The result of the flaw evaluation
is used to define the minimum flaw size, which must be identifiable in the nondestructive
examination of the weld. Due to the inherent toughness associated with Type 304L stainless
steel, a limit load analysis is used in conjunction with a J-integral/tearing modulus approach.

3.6-1
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'I'he safety margms used in thls evaluatlon correspond to the stress lnmts contamed in Sectlon XI
oftheASMECode v : S 4t

One of the stress components used in the evaluation for the ‘critical' flaw size is the radial stress
component in the weld region of the structural lid. For the normal operatron condition, in
accordance with ASMB Code Section XI, a safety factor of 3is requrred For the' purpose of
identifying the stress for the flaw evaluatlon, the weld reglon corresponds to Section 12 Flgure '
3.4.4.1-4 is considered. The radial stress corresponds to SX in Tables 3.4.4.1-1 through 3. 44.1- ;
10 for the normal operatmg condmon The maximum reported radral tensile stress is 0.7 ksi. To
perform the flaw evaluation, a 10 ksi stress is ‘conservatively used, resultmg in a significantly -
“larger safety factor than the required safety factor of 3. Using 10 ksi as the basis for the
evaluation, the critical flaw size is 0.52 inch for a flaw that extends 360 'deg‘rees around the

circumference of the carister. Stress components for the circumferential and-axial directions are’ -

also reported in the above tables, which would be associated with flaws oriented in the radial or
horizontal directions, respectively. The 'maximum stress reported for these: components is 1.8 ksi, -
which is also enveloped by the stress value of 10 ksi for radial stresses. The 360-degree flaw :
employed for the circumferential direction is considered to be bounding with respect to any <
partial flaw in the weld, which could occur in the radial and horizontal directions. Therefore,
using a minimum detectable flaw size of 0.375 inch is acceptable since 1t is less than the very |
conservatrvely detenmned 0. 52-mch cntlcal flaw srze R

3.6-2
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9.1.3.‘ ' LeakTests"

The canister is leak tested at the time of use. After the pressxiieiést deéeribe& in Section 9.1.2,
the canister 1s drained of residual water, vacuum dried and backfilled with helium. The canister
is pressurized with helium to 22 psia. The shield lid to canister shell weld is helium leak tested.
The leak test is performed ata sen31t1v1ty of at least 4.0 x 10 cm®/sec (helium). Any indication
of a leak is unacceptable and repair of the leak is required. : ~

9.14 Conipohent Tests

The components of the NAC-MPC do not require any spec1a1 tests in addition to the material
receipt, dnnenswnal and form and fit tests described above, or as descnbed below

9.1.4.1 Valves, Rupture Disks and Fluid Transport Devices

The NAC-MPC canister and storage cask do not contain rupture disks or fluid transport devices.
There are no valves that are part of the confinement boundary for transport or storage. Quick-
disconnect valves are mstalled in the canister vent and drain ports of the shield lid. These valves
are intended to be convenience items for the operator, as they provide a means of quickly
connecting (or disconnecting) ancillary drain and vent lines to the canister. The quick-disconnect
fittings consist of male and female halves. The male fitting is installed in the canister and the

' female fitting is used as the connecting piece. The male fitting is automatically closes when the

mating fitting is removed; however, no credit is taken for this sealing feature. During storage
and transport, these fittings are not accessible, as port covers that are welded in place cover them
when the camster is closed As presented for storage, the camster has no accessxble valves or

ﬁttmgs
9.142 . Gaskets .

The NAC-MPC canister and concrete cask have no mechanical seals or gaskets tﬁat form an
integral part of the package, and there are no mechanical seals or gaskets in the confinement
boundary. o ’

9.1.5 _Shielci‘lingTests

Based on the conservative design of the NAC-MPC storage cask for shielding criteria and the
detailed construction requirements, no shielding tests of the concrete storage cask are required.

9.1-5
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. 9.1.6 . Neutron-Absorber Tests
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917 Thermal Tests -

No thermal acceptance testing of the NAC-MPC system is requu'ed durmg constructlon |

Temperature measurements are taken at the air outlets of the storage cask dunng opcratlon m
- accordance with Chapter 12.0 as verification of the thermal performance of the storage system.

9.18 ~ Cask Identification

A stamped stainless steel nameplate, as shown on Drawing No: 455-856, is permanently attached
on the outer surface of the storage cask. The nameplate includes the following information: -

Vertical Concrete Cask -~

Ownmer: ‘ ~ (Utility Name)
Designer: © ~  NAC International Inc.
~ Fabricator: ~ = (Vendor Name)
- Date of Manufacture: (mm/dd/yy)
 Model Number: (MPC-YR)
Cask No.: xXxx)
Date of Loading: (mm/dd/yy)
Empty Weight: (Pounds [kilograms])

C
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' Therefore, the mmrmum acceleratlon that may cause atip over of a fully loaded concrete cask is

0.559¢. Since the 0 25g desrgn basis earthquake acceleration is less than 0. 559g, the concrete

cask will not tip over.

The factor of safety is 0.559 / 0.25 = 2.24, which is greater than the factor of safety of 1.1
required by ANSI /ANS-57.9. :

To keep the cask from sliding, the force holding the cask (F,) has to be greater than or equal to
the force trying to move the cask. Based on the equation for static friction:

F,=puN2GW
p(1-G)W =2 GW
wherer p= coefficient of friction
N = normal force
W = weight of the concrete cask

G, = vertical acceleration component (
G, = resultant of honzontal acceleratron component

Substltutmg for G, and G for the two combmatron conditions:

) - 0.657a.) >0.566a 2)  u(l-0267a)21.077a
0.566a 1.077a
1-0.667a 1-0.267a
Fora=0.25g
) p2017 - 2) p2029

The analysis shows that the minimum coefficient of friction, p, required to prevent sliding of the
concrete cask is 0.29. The coefficient of friction between the steel bottom plate of the concrete
cask and the concrete surface of the storage pad, 0.35 (Funk)y, is greater than the coefficient of
friction required to prevent sliding of the concrete cask. Therefore, the concrete cask will not
slide under design-basis earthquake conditions. The factor of safety is 0.35 /0.29 =1.21 which is
greater than the factor of safety of 1.1 required by ANSI/ANS-57.9.

11.2-11
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| The stresses in the concrete due to the design basis G-loads are conservatwelycalculated below. ST
~~ The fully loaded concrete cask is considered to be fixed at its base and subjected to seismic loads U
‘equal to 0.25 g in the two ofthogona_l horizontal directions and the vertical direction. -

The accelerations are:

a = (0252+0252% % =0354 g (horizontal -
- direction) C e e

a,= £0.25 g (vertical direction) LT

' ' i ay : |
The following parameters are used in the | : ;
calculation: - : : ; v

1 i 159.92

H = 83.2 in. (Location of Center of Gravity) ’ v E E
W,. =206,100Ib. (VCC weight) H- | ! -
D =128 in. (concrete exterior diameter) Vv : i '
ID = 86in. (concrete interior diameter) J, T i | P +
A =x@D-ID?/4 = 7,592 in? s U
I =gD*-IDY/64 = 10.492 x 10°in.}
S =20/D = 163,937.5 in.’
S.. =21/@D) = 244,000.0 in 3
w  =a W,./159.92 =456221b/in.

The maximum bending moment (M) at support is:

M =w (159.92)*/2 . =5834x10%in-Ib

11.2-12
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DensitY: SR K=100pcf
Poisson’s Ratio (v) .= 0.4

Modulus of Elast1c1ty =
(EPRI-TR-108760)

where: v
A, = the area of the concrete pad in square inches,
k = 250 psi/in., is the soil stiffness for the soil under the pad,
o = 1.08 for a square area.

For the 30 x 30 square foot pad, the modulus of elastlclty of the soil is calculated as 70,000 psi.
The concrete cask steel liner has the properties:

Density - =0.284 Ib/in®
Poisson’s ratio =0.31
Modulus of elasticity = 2.9E7 psi

To account for the weight of the shield plug, the loaded canister, and the concrete cask pedestal,
effective densities are used for the elements in the first row of the steel liner model adjacent to
the impact plane of symmetry. These densities repre_Seht the regions (6° in the circumferential
direction) of the steel liner subjecied‘to the weight of the shield plug, the loaded canister and the
pedestal, during the side impact (tip cver) condition. The contact angle (6°) is determined based
on the canister/basket analysis for the tip over condition (Section 11.2.12.3). Based on the status
of the gap elements at the outer surface of the canister shell (representing the interface between
the canister shell and the concrete cask steel hner) in the finite-element model used in Section
11.2.12.3, the contact angle between the canister shell and the concrete cask liner is between 4.5°

and 9° for the half-symmeu'y model.

11.2.122.3 ~ Boundary Condltlons and Initial Condmons o

A friction coefﬁcient of 0.25 is~ hsed‘at-t'he interface between the steel liner and the concrete
shell, between the concrete cask and the pad, and between the pad and the soil. For all the
embedded faces (three side surfaces and the bottom surface) of the soil in the model, the
displacements in the direction normal to the surface are restrained. The symmetry boundary
conditions are applied for all nodes at the plane of symmetry.

11.2-43
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The initial condition corresponds to the concrete cask in a horizontal position with an initial
vertical velocity into the concrete pad. The pad and soil are initially at rest.

The initial velocity is simulated by applying an angular velocity (@) of 1.516 radians/sec to the
entire cask. The angular velocity value is computed by considering energy conservation at the
cask “center of gravity over corner” tip condition versus the side impact condition.

From energy conservation:

Io?
mgh = —
gh 2

where:
mg = total weight of the loaded concrete cask = 206,094 1bs

2
h = height change of the concrete cask center of gravity (Lg) = JRZ + (-I-'iﬁ] -R

= 40.97 inches
where:

Lo = location of the center of gravity above the pad for the concrete cask = 83.2 inches
R =radius of the concrete cask = 64 inches
I =total mass moment of inertia of the concrete cask about the pivot point

= .352,751 1b-sec’~inch

NIRRT

Concrete Cask Tip-Over Height Change

11.2-44
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The stress evaluation for the canister is performed in accordance with the ASME Code, Section
111, Subsection NB, by comparing the linearized stresses of cross sections of the structure against
the allowable stresses. Allowable stresses are consérvati\?elyv taken at a temperature of 372°F
(maximum canister tembe:aﬁxre is 319°F for normal condition of ‘storage). The allowable
stresses for accident conditions are taken from Subsection NB as shown below. S, and S, are
16.05 ksi andk59‘.174 ksi, respectively, for Type 304L stainless steel (canister shell and structural
lid). S, and S, are 19.06 ksi and 64.85 ksi, respectively, for Type 304 stainless steel (shield lid).

Accident (Level D) Allowable Stress
Py " Lesserof 0.7S,0r2.4 S,
P +P, Lesser of 1.0 S, 0r 3.6 S,,

During the tip over accideni, the canister shell at the structural and shield lids is subjected to the
inertial load of the lids, which results in highly localized bearing stresses (Sections 8 throﬁgh 12
at angular locations of 0 and 4.5 degrees). This stress is predominant because the weights of the
structural and shielding lids are transferred to the canister shell through the thickness of the weld
(7/8 inch weld for structural lid and 1 inch weld for shield lid). According to ASME Section III,
Appendix F, bearing stresses need not be evaluated for Level D service (accident) conditions.
Therefore, the P, stresses are not ﬁresented for the region local to the impact (angular locations
of 0 and 4.5 degree) for Sections 8, 9, E and {§( in Table 11.2.12.3-1. Stresses are conservatively
presented for all locatlons (mcludmg bearing region) for Sections 1.

The inertial load of the shield lid also results in localized bending stresses at the canister shell (at
the shield lid weld, i.e., Section 8). - This stress state is identified as the case of a cylindrical shell
at the junction with a head as shown in Table NB-3217-1 of the: ASME Code, Section III,
Subsection NB. = The localized bendmg stress at the structural discontinuity is class1ﬁed as
secondary (Q) stress. In accordance with ASME Section III, Appendix F, secondary stresses are
not considered for the stress evaluation for Level D (accldent) conditions. Therefore, the P_+P,
stresses are not presented for the region local to the impact for Section 8 (angular locations of 0
and 4.5 degree) in Table 11.2.12.3-2. .

The stress evaluatxon results for tlp-over acc:dent condmons show that the minimum margin of
for P,, (Section @) and +0.10 for P_+P, (Section 10). -

safety in the canister is {0.02

11.2-51
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11.2,.'12.3.3 ‘ Analysis Results for the Suppor’t Disk S

To evaluate the most cntxcal reglons of the support disk, a series of Cross sectlons are consxdered

To aid in the identification of these sections, Flgure 11.2.12.3-5 shows the locations on a support .
disk. Table 11.2.12.3-3 lists the cross sections versus Point 1 and Pomt 2 Wthh spans the cross

section of the llgament in the plane of the support disk.

The stress evaluation for-the Support’ disk is performed aocordinétjo ASME, Section III,
Subsection NG. = According to this subsection, linearized stresses of cross sections of the

structure are to be compared agamst the allowable stresses. The allowable stresses for tip over

accident conditions are taken from Subsection NG as shown below at ‘the max1mum support disk

temperature of 575°F (acc1dent-extreme heat). The S,, and S, -are 42 3 ksi and 1271 ks1
respectlvely, for 17-4 PH stamless steel. -

, Accident (Level D) Allowable Stresses
P, " Lesserof 0.7 S;or24 S,
P+P, |  Lesserof1.0S,0r3.6S,

The stress evaluation results for the support disks for tip-over impact condition are presented in
Tables 11.2.12.3-4 through 11.2.12.3-13. The tables list the 40 highest P, and P,+P, stress
intensities for Disks 1 through 5. The minimum margin of safety is +0.21, which occurs in Disk

5 (See Figure 11.2.12.3-4 for identification of support disks). The highest P,, and P,+P, stresses
occur in Disk 5, with the minimum margin of safety of 1.51 and 0.21, respectively. Locations of |

the 10 hlghest P, and P_+P, linearized stresses for Disk 5 are glven in Flgure 11.2.12. 3-6 and
11.2.12.3- 7 , | -

112.12.34  Support Disk Buckling Evaluation

The fuel basket support disks are subjected to compressive and/or inertial loads dﬁring unpact

conditions. For the tip-over accident, the support disks experience in-plane loads. The in-plane

loads apply compressive forces and in-plane bending moments on the support disk.’ Buckling of =
the support disk is evaluated in accordance with the methods and acceptance criteria of

NUREG/CR-6322. Because the ASME Code identifies 17-4PH disk material as femtlc steel, the
formulas for non-austenitic steel are used.

11.2-52 -
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Table 11.2.12.3-1  Canister Primary Membrane Stresses]

L ; Stress JAllowable
Angle Sx Sy |. Sz Sxy Intensity | Stress | Margin
Section (ksi) Gsi) | (ks | (ksi) (ksi) (&si) | of Safety
1 000 | 410 B3 | B 2167 | 3852 | 078
2 000 | -120 | B2 | Bao | 1867 | 3852 | 1.06
3 0.00 ‘ ) 280 1540 | 3852 1.50
4 99.00 oo 1643 | 3852 1.34
5 94.50 X0 1963 | 3852 | 096
6 90.00 R 2308 | 3852 | 067
7 85.50 2285 | 3852 | 0.69
88 | 9.00 1613 | 3852 139
9% | 9.00. TR 936 | 3852 | 3.2
18 | 900 1053 | 3852 | 266
THE ) 2584 | 3852 | 0.49
12 | BE Bz | e
13 R 155 | 4574 | 2851
14 pggg 1.97 38.52 18.57

g Stresses are not presentcd for the regron wrth locallzed bearmg stresses Per ASME Section III, Appendix F, bearing
stresses need not be evaluated for Level D servrce (accrdent) conditions. :

A T3 T S A R R B U8 S Ge {SeeRechon A T5I)]
Table 11.2.12. 3-2 Camster anary Membrane + Bendlng Stressesﬁ

B N : Stress |Allowable

Arrgle s | Sy ] .Sz Sxy Syz Sxz Intensity | Stress | Margin
Section | [d68) | (ksi) | (ki) .| (ksi) (ksi) Gesi) | (ksi) (ksi) (ksi) | of Safety
1 000 |- -4.40 ' 120 030 P | 3687 | 57.79 0.57

2 0.00 | -1.50 . %0 | P50 | [w0 | 3163 | 5779 | 083

3 0.00 2707 080 | ©20 | p40 2872 | 57719 1.01

4 0.00 2.10 (060 | pod | g 26.96 57.79 1.14

5 0.00 290 “pao 10 ) 2551 | 5119 | 127

6 90.00 | 000 R0 | E240 | oo | 2889 | 5779 | 1.00

7 0.00 -1.50 520 B20 | |10 | 4276 | 51719 035

— 82 | 900 | D43 | Hoar | BoOT D37 53 | |28 4514 | 5119 0.28
9 | 000 | -1650 | H160 | BZ90 | ELSO | 280 | @02 | 4972 | 5779 | O.16

10 000 | -30.60 | EL790 | p120 | 20 | B30 | Boo 5262 | 51.19 0.10

1 000 | -21.60 | E3.00 | H910 | P90 | [020 | E500 | 3023 | 5779 | 091

12 |pods | Bow 1.EE32 | 14 | B0 | fOm0 | K30 RG6s | §69% | B37

13 -130 | B0 | .p9o0 | poo | P00 Bpag | 194 5179 | 2876

14 ‘-0.90‘ T 50 p:00 p:00 poo | poo | 234 5779 | 2273

Tr— —— \ — : . :

Stresses are not presented for the regron wrth bearmg stress (membrane) and secondary (Q) stress (bendmg) Per ASME
Section IIl, Appendix F, both bearing stresses and secondary stresses are not required for evaluation for Level D service
(accrdent)condmons '

1 e ]
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 Table112.1233  Listing of Cross Sections for Stress Evaluation of Support Disk .

. L , : Coordinates (in.)
. Section | Point .. Point Point1 Point 2
- Number 1 2 X Y | X Y
1 - 1 - 2 215 | 2215 2439 | 2439
2. 3 "4 58 |0 646 | - -0.62
3 5 6 6.46 -0.62 707 0
4 7 8 707 0 6.46 ~.0.62
5 9 10 6.46 0.62° 584 - | - 0
6 11 12 12.29 6.46 1291 - 5.84
7 13 14 12.91 5.84 13.48 6.41
8 15 16 13.48 641 12.86 7.03
9 17 18 12.86 “7.037 12.29 6.46
10 19 20 18.7 12.86 1932 1225
11 21 22 1932 12.25 1985 12.78
12 23 24 1985 | - 12.78 19.23 13.4
13 25 26 1923 13.4 18.7 ~ 12.86
14 27 28 25.07 1923 | 25.69 "18.61
15 29 30 . 25.07 1923 27.13 213
16 31 32 25.69 18.61 27.67 20.59
17 33 34 12.29 646 | 12.86 -7.03
18 35 36 12.86 -7.03 13.48 -6.41
19 37 38 1348 | -6.41 1291 -5.84
20 39 40 12.91 -5.84 12.29 -6.46
21 41 42 18.75 0 19.32 0.57
22 43 44 19.32 -0.57 19.89 0
23 45 46 19.89 0 19.32 0.57
24 47 48 19.32 0.57 1875 0
25 49 50 25.16 6.41 25.73 5.84
26 51 52 25.16. 6.41 25.69 6.94
27 53 54 31.52 12.78 31.97 12.96
28 55 56 187 -12.86 1923 -13.4
29 57 58 19.23 -13.4 19.85 -12.78
30 59 60 19.85 -12.78 19.32 -12.25
31 61 62 19.32 - -12.25 18.7 -12.86
32 63 64 25.16 -6.41 2569 | -694
33 65 66 25.16 -6.41 25.73 -5.84
34 67 68 3157 0 34.49° 0
35 " 69 70 22.15 2215 | 2439 -24.39
36 71 72 2507 | -1923 | 2713 213
37 73 74 25.07 -19.23 25.69 -18.61
38 75 76 - 25.69 -18.61 27.67 - -20.59
39 77 78 31.52 -12.78 31.95 -12.9
40 . 79 80 0 -5.84 062 | 646
41 81 82 0.62 -6.46 0 -7.07
42 83 84 6.46 -12.29° -~ 7.03 -12.86
43 85 86 7.03 -12.86 6.41 -13.48
44 87 88 6.41 -13.48 5.84 - -1291

11.2-70




-

-~

* Docket No. 72-1025

o
AT
- .

Figure 11.3.2.3-1  Yankee Class Fuel Basket Tube conﬁguration’
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11.3.24 Fuel Basket Weldment Analysis for End Impact Conditions

The response of the top and the bottom weldment plates of the fuel basket assembly to a 56.1g
accident impact load are examined. The top and bottom weldment are 0.5-inch thick plates
constructed of SA240, Type 304 stainless steel. The weldments support their own weight plus
the weight of 36 fuel assembly tubes.

A finite element analysis is performed for both plates, since the support for each weldment is
different due to the location of the welded ribs for each. Eight structural ribs, eight tie-rod ends,
and a circumferential ring support the top weldment and its loads during a top end drop. These
structural components are modeled as zero-translation restraints in the direction of the end drop.
The load from the fuel tube (2,108 pounds) are represented as point forces applied to the nodes at
the periphery of the fuel assembly slots. An average point force is applied. The application of
the nodal loads at the slot periphery is accurate since the tube weight is transmitted to the edge of
the slot, which provides support to the fuel tubes in the end drop condition. Both models use the
SHELLG63 element which permits out of plane loading. The finite element models represent one-
quarter sections of the weldments. Figures 11.3.2.4-1 through 11.3.2.4-4 show the finite element
models for the weldments.

11.3-34
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11.5 Canister Closure Weld Evaluation — Accident Cohditions
1151 - Stress Evaluatioﬁ for;the Canister Closufe Weld;..

The stresses for the canister are evaluated using sectional stresses as permitted by Subsection
NB. The canister stress results from the VCC tip-over accident evaluation (Section 11.2.12.3)
are used for evaluation. The location of the section for the canister weld evaluation is shown in
Figure 11.2.12.3-4 and corresponds to Section 12. The P, and P_+ P, stress intensity for Section
12 and the associated allowables are listed ‘in_ Table 11.2.12.3-1 and Table 11.2.12.3-2,
respectively. The factored allowables, incorporating a [:64
resulting controlling M;argin of Safeties are:

Analysis Stress p.64
Stress Type Intensity (ksi)

B - SFL

P, +P,

Margin of Safety

This confirms that the canister closure weld is acceptable for the accident conditions.

11.5.2 Critical Flaw Size for the Canister Closure Weld

The closure weld for the canister is comprised of multiplé weld beads using a compatible weld
material for Type 304L stainless steel. An allowable (critical) flaw evaluation has been
performed to determine the critical flaw size in the weld region. The result of the flaw evaluation
is used to define the minimum flaw size, which must be identifiable in the nondestructive
examination of the weld. Due to the inherent toughness associated with Type 304L stainless
steel, a limit load analysis is used in conjunction with a J-integral/tearing modulus approach.
The safety margins used in this evaluation correspond to the stress limits contained in Section XI
of the ASME Code. ’

11.5-1
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The stress component used in the evaluation for the critical flaw size is the radial stress

cornponent in the weld region of the structural lid. For an ‘accident (Level D) event, in -
accordance with ASME Code Section XI, a safety factor of \[2— is reqmred For the purpose of - "

1dent1fy1ng the stress for the flaw eva]uatlon, the weld reglon corresponds to Sectlon 12in Flgure . | |
11.2.12.3-4 i 1s consxdered From additional post processmg of the tlpover analys1s, the maximum o

tensxle radlal stress is 3 8 k51 To perform the flaw evaluatlon, a 10 ksi stress is conservatlvely

used, resultlng ina 51gruﬁcantly larger safety factor than the reqmred safety factor of «/— Usmg -

10 ksi as the basis for the evaluation, the minimum detectable ﬂaw size is 0.52 inch for a flaw

that extends 360 degrees around the circumference of the canister, Stress components for the

clrcumferennal and axial dxrectlons are also determmed wh1ch would be assoc1ated with ﬂaws

onented in. the radial or honzontal dn'ectlons respectlvely The maximum stress for these :

components is 1.7 k51, which is enveloped by the stress value of ksi used for the cntlcal flaw
evaluation for. radlal dlrectlons The 360-degree flaw employed for the clrcumferentlal dlrectlon

is consrdered to be boundmg w1th respect to any part1a1 ﬂaw in the weld, which could occur in k,

the radial and horizontal directions. Therefore, using a nnmmum detectable flaw size of 0. 375
inch is acceptable, since it is less than the very conservatlvely determined 0.52-inch critical flaw
size.

11.5-2




~ B e April 1999

Docket No. 72-1025 Revision 3
LCO Applicability
A3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY _

LCO3.0.1

LCOs shall be met during specified conditions in the Applicability,
except as provided in LCO 3.0.2.

LCO3.0.2

Upon discovery of a failufe to ﬁwt an LCO, the Requifed Ac'tions‘ of
the associated Conditions shall be met, except as provided in LCO
3.0.5.

If the LCO is met or is no longer applicable prior to eXpiration of the
specified Completion Time(s), completion of the Required Action(s) is
not required, unless otherwise stated.

LCO3.0.3

Not applicable to an NAC-MPC SYSTEM.

LCO 3.0.4

When an LCO is not met, entry into a specified condition in the
Applicability shall not be made except when the associated ACTIONS
to be entered permit continued operation in the specified condition in
the Applicability for an unlimited period of time. This Specification
shall not prevent changes in specified conditions in the Applicability
that are required to comply with ACTIONS or that are related to the
unloading of an NAC-MPC SYSTEM.

Exceptions to this Specification are stated in the individual
Specifications. These exceptions allow entry into specified conditions
in the Applicability where the associated ACTIONS to be entered allow
operation in the specified conditions in the Applicability only for a
limited period of time.

LCO3.0.5

Equipment removed from service or not in service in compliance with
ACTIONS may be returned to service under administrative control
solely to perform testing required to demonstrate it meets the LCO or
that other equipment meets the LCO. This is an exception to LCO
3.0.2 for the System to return to service under administrative control to
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 LCO3.06 Not applicable to an NAC-MPC SYSTEM.

LCO3.07 ‘Not applicable to an NAC-MPC SYSTEM.

C
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NAC-MPC SYSTEM Average Surface Dose Rate

Figure 12A3-1

A321l

CONCRETE CASK Surface Dose Rate Measurement

MEASURE DOSE RATES AT
TARGET POINTS SHOWN

8 TARGET . POINT

MEASURE DOSE RATES AT EIGHT
TARGET POINTS (0,45,90,135,180,
225,270,315 DEGREES) ON EACH
PLANE, AT CENTER OF EACH

INLET AND OUTLET VENT AND AT
A POINT IN BETWEEN EACH VENT.

250 (NOM)

-— MID—PLANE
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) CANISTER Surface Contammatlon "
‘ e . I | A322‘
32  NAC-MPC SYSTEM Radiation Protection
3.2.2 CANISTER Surface Contamination
LCO03.2.2 i : Removable contammatioxﬁi on the accessible exterior surfaces of the

CANISTER or accessible interior surfaces of the TRANSFER CASK

shall each not exceed:
e 1000 dpm/ 100 cm’2 from beta acd gamma sources-and
b. 20 dpm/1 QO c@z from alpha sources.
| APPLICABILITY:  During LOADING OPERATIONS
ACTIONS -

NOTE
- Separate Condition entry is allowed for each NAC-MPC SYSTEM.

CONDITION REQUIRED ACTION - COMPLETION TIME
A. CANISTER or A.1 Restore CANISTER and | Prior to TRANSPORT
TRANSFER CASK TRANSFER CASK OPERATIONS
removable surface removable surface
contamination limits not contamination to within
met. ) : limits.
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Special Requirements for First NAC-MPC SYSTEM Placéd in Service
- AS3

5.3  Special Requirements for First NAC-MPC SYSTEM Placed in Service

The heat transfer characteristics of the NAC-MPC SYSTEM will be recorded by temperature.
measurements of the first NAC-MPC SYSTEM placed in service with a heat load equal to or
greater than 7.5 kW. R | '
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54.1 CONCRETE CASK Thermal Monitoring Program

A54

Prograxns o -

The following programs shall be established, implemented and maintained.

This program provides guidance for the temperatufé measurement and visual ‘insp»éctionuadtivitieks' _ -

that are used to monitor the thermal performance of each CONCRETE CASK.

a. The ambient air temperature and the air outlet temperatures are measured and compared

every 24 hours. The temperature difference between the air outlet temperatures and the |
- ambient air temperature is calculated and recorded. The air inlets and outlets are

inspected and verified to be free of blockage every 24 hours.

If any air outlet temperature, or temperature difference between air outlet and ambient
temperature shows an unexplained reading, appropriate actions are taken to determine the
cause and to return the outlet temperatures to acceptable values. One of the immediate
actions will be to increase the frequency of temperature monitoring until normal
conditions are returned.

If an air outlet temperature exceeds the ambient air temperature by 92°F, the NRC will be
notified and actions will be taken to evaluate the effects and impact of the elevated
temperature on the CONCRETE CASK and CANISTER. A temperature differential of
92°F corresponds to a concrete temperature of 165°F. The long-term normal concrete
temperature limit for the CONCRETE CASK is 200°F and the short-term bulk concrete
temperature limit is 350°F.
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