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EXHIBIT 3 

PWR 17x17, Full Cask Model 

Final FWR Basket Configuration 

3.5% U-235 Enrichment 
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)NUCULEN3AI~L HASBEEN CLE 

3 3.. 992381 295 2 411 9173 72.6 .0231 116 7.0? 1 3H .316 

MODULE SSUINPM -HAS BEEN CALLED 

0 XSORNltlxi CELL PWR 11511 95144 IN PITCH 3.5 PLY ENI 
-IS$15 2 5 21 1 3 J.6 8.3.1_10_1(6P.. US-11F 35 1 2ZL 0 

455 -1 123 0 -2 E T 
0 1___336 3ft1 2 Zp3 lylsS 922351.9223111 800 400000..100 8Q00_ 

IS** 8.470-4 .0130.17 .04.160d .042257 .0667-w3 .033311 T 
___33** FIT 

31" 900 .411,40i1S7w 1i49.3113~ii131 1 

2S 33 6 

255 10001 80003 1306~00 24W003 250005 Z00203 790481131 i9115 
8020000 100 800 400000 .9223$..922.361 I~-� 

____ ODULE 0 K14 __hIA5.BýE.N CALLED ..... .  

_P.41 ITX)? PINS ZI44.4jN PI1TCH 3.5*PCT 1141 FULL CASK HOMO& FUEL XTRA S5 
. 10 103 101.3 123 70 16 17 &2 442 2Z 1-161 02000 ZZ1I13UZI2Z 

-0.-1 0-1 21 . . . .  

1 -922351 2.ýj4114192d0_253 0 .321 40000328
1I 100 4.1+31-2 2.10.0 1 6.6 4,4-2 2 80003 3.3371-2 .3.290003 1.6733-2 
3 kSCOOS 1.1614-3.3 266.001 6.0416-2 3 280003 8.3667-3 4 471090 2.1707-2 

4041131l 3.3.172-4" 910 .09-..5 820000 3.a?!kl13QOS
4 00r.C3 1-115 

_ BOX TYRE. * 
CUbQIU 6 14.6114 a 1.6a93 0 365.6013.  

___box Type 2 _____________________ 

CUBUID 4 11.341, 0 *6293 *2134 365.70 0 1Z3k5.  
____CUbUID ..3 12.2339 0 sivb12-....14, 365.76 0 3234.5 ___________________ 

CUBUZO 2 1it.3254 0 .9512 0 3oa.76 0 14JR.S 
___CUSUID .* 14.611'-6O.. 5~. 30.0 234.5 

BOX TYPE 3 
* CUBOID. : 21.3741 0 9.445 .. 0.$65.76 0 1231.1 _______________ 

CuaUID 3 11.496 0 9.401* 0 365.76 0 listi.5 
L___CUBOID..4. 12.1198 0.9.445_..0. 360.76 0 1231t.1 _____________________ 

CUBOID 3 12.2339 (b 9.44b 0 305.76 0 12)1.5 
a clUBOIP.. 2. 12.3254. 0 9,44s 9 )05.76.0 L2)s.___________________________ 

CUBGlO 0 14.6114 0 9o4 )5l 1231.5 
I SUX TVPF.4.  

CU601D I 11.3741 0 wV52 0 365.76 0 1231..5 
.5 CubooI..).11*496 A.0.0612-0-0 S.76 0 3231.5 ____ 

CudooI 4 12.tive 0 .9512 0 36S.76 0 1"61.5 
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CUOU 2I.240.SZ 0 365.76 0 MR.$~ tv - - . ., 

___ ol 6 1461 "2 365.7o 0 123R..S*,.. _________ 
Box TYPE 5.  
038010o ..1 11*3741 .0. 2*ee6_0 365.7. 0 12JR..  
CUSaOW 3 11.496 0 2.266 0 305.76 0 123t.____ ______________________5 

_ CUVOD .4. 12.1190 0 Zdolb 0 365.76 0 123Rt.5_____________________ ____________________ 

CUSOID 3 11.2339 0 2o.2e;_6365.76 0'1231t.5 
C086010 _2 12.3U54 0 Zoi$6_0 365.76 0 IZ3KS~.S _____________________ ____ _________________ 

CU9010 4 14.61*., 0 2.284, 0 365.76 '0 123R.5ý 
Box TYPE .4 

_ C09010 1-11.3741,0.5 34.5.16 0 11.3R.5 
-Cu601__k.1.496..900212_0.365.76 0 RL3-.5. * 

CUbaID 4 11.119s0 7.9512 0 365.76 0 123ft.5 
- CUSG0O1 4.lz.2ao '.90 Z 365.76 0 1?3R.* .____________________ 

CUSOID I 12.3k5 ' 0 VS512 0366.76 0 L23'K.5 
CUPOID *6. 14.3114 0.951Z 0.4.40ls. _____________________________________________ 

8OX TYPI: 7' 

CUSDaID I1.9 0 9.4552 ED 365.76. 0 123R.5 
CUbsoI 4.1201196 0 9045520 A365.76 0 121ft.5 __________________________________________ I 
-CusOIu 3 12.23ig 0 9.'.552 0 366.76 0 12)R.5 
CUSO1D..J12 3254 .09.40%52__03o.5.60 123R 5___________________ ___________________ 

O CUDOID 4 14.-114 0 4.4 .552 0 365.74 0 1230t.9 

-7CUVOD4 137i 739.U-36.12R 
____CUbDID 12.2339 0.US*9 .0_ 3f.7fi 0 123R.S____________________ s_____________________ 

CUIUZO k 12.3,0.. a .06,4 0 3611.76 0 123R.5C 
___CUdOID 61..d 0 .P590 0 30S.76 0 123R.5 _ _ _ _ _ _ -. ~___________________ 
-Box type 31576093AiC 
- CUBOZO .. * 12.32!P4 02.91Vt pdVc.5 30.76_____________________________________________ 

CUSOJO 3 12.3Z%4 0 3.dl 0 364.76 0 123R.5 
_ CIJBtjID.. 6 14.6114 03.51__. 0_3c4.76 O.U13R.5 ___________________ ____________________ 

____ 4 1.74 0..7379.&1219 365.7b 0 123R.5______________________________________ [ 
CUDO0 3U9 022)3 305.76 C 1.34.5 

_____ D _ 12.J2*. 0..6ý98_ __36i.75 0 113R 5_____________________ 
CUSOWu 6 14.619-. 6 0.5960 36%.T6' 0 123R.5 

___ OX TYPE 11. . .  

CUBIPID - 11.3741 '..0 .7. .7*350'V3**5'.74 0' 123R.5'S
CU6310_.3 11.496 lL,?.?63j.0p3G5.76 0. 123ROS ________________________________________ 

_ CISOID 4 12.111#6 0 7.7635 0 3165.76 0 123R oS 
_CUSOID .3 32.2339 0 7.7U3%0 36$06b 0 1231t.9________________________________________ 
____ I 2 3,34 7.7635 0345.76'0 !Z31.5 
___ It_6 4634 7.7.350R.3b5.76 0 1 Z34 *.5 ._______ ________ _____________________ 

but TYPE 12 
CUGOID..1. 11.0741.0L.9512 0 365.74 0 1234.9 
CUBO10 S 11.4%b 0 09512- 0 305.76 0 123kt.5 
CUD010 4 126119% 0.9to12_9_0 b.76 0 123R1.5 ____________________________________________ 

CUSO 16 3S'2.2339"0 .95I2 0 365.76 0 '12311.5 1 
-CUSOIO.2_120154 0.9512_0. 3a.5.6 0 123R1.5 __________.  

CuSOID 6 14*61i4 0 99512 0 365.76 0 123R1.5 
ta_ Bx TYPE 13__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Clibolo 2 11.31,1 d2.P, %0576012f.  CUsito .3 110496 02.54 0 !65.76 0 123R.5 .  

CUBOIU 4 12.1190 0 Z.D4 _0 3LS.76 0 12311.t, 
___CuU$ZO 3 12.2339 0 2.54...0 365.76 0 123R1.5 _________ 

CUSOJU Z 12.32b4 0 2.54 0365.76 0 12311.5 
* CUSUIi 6 14.6114.0.02.58 *. 3o5.?6 0 12311.5 S_____________ 

box Tyr% a* .. - - - -- - - - - -- - -

*CsUIUlUI 11.374t 0*4.1g4*4 0 365.76 0 12A1.5..0 
CUSaoZ 3 11.496 0 4.7244 0-365.716 0 L13R.S .3 * CUB uID_..#1 z.]19.0 4.7244 0 165.76 0 32311.5 ________________________ 

CUSOID 3 12.k339 0 4. 035140131.S 
* 99,3__ _1432S40ý.724--_9 365,76 0 .12311.5.

..- i*A, A -- *-- - -~ "; * 9
3R.t5 .



........................ �- †*b.. .3 .. �.nt. *�S*

C *. Ul IO 1.i7vL0 6.1.61 0 .34-:.76 0 1.2 .  

CUbUIO. 3 11&496 0 6.7t,91 0 369.76 0 12341.5._____ 
* .. AGIi 4 1Z.1I~b 0 0-1691 0 3165.76 0 1231.5 

CUbOJO. 3,12*233Y.0 6.7691 0 365.76 0 12311.5 ____________________________________ 

-CuUOID 2 jZ.id%4 0 4.7691 0 365.76 0 1234.51' 
___CUBOID, - 466.)67f 0 57 0_12.PR. _____________________________________ 

bOX TYPE 16 
*~ 1 0 .CUeoI0._.fo 11.37410.39.1..367 1215 

ICUSOUI 3 12*2339 0 ob:90 0 365.76 0 123R1.5 
CUBOID . ; 1.314.0.~ Z0 357 0 12)11.5 

-CUBOID 6 14.6114 0 o9b12 0, 3*$.76 0 L2511.  
* ___-BOX 7VP.R11..  

CUBol0 6 14.6-114 0 2.40 0 305.76 0 12311.5 

0 _O....P TVPL.1 *.~ 3~. 13.  

CUBOIO 5-3~ .0 

Box TYPE 20 

b 80 TYPE 21 

10 BOX TYPE 22 £.4 357 21. ______________________ 

I __CUSOID -2 ,14.611'. 0b..6 _O _____________________ 
box TYPE 23 ____________ ________________ 

* .)..CU..O£...3.2.3.*..6.1354...317$ 0.365.76 0 1:13ft.5 ______________ 

CUSOI) ý2 24.365 16.1354 1.0t,93 0 3tD.76 0 L2341.5 
...CUbOIO066.2.05l 1..611.. 1.0c,93 0 365.76.0 12311.5.c 
CUPOID 2 26.74.4. L4.6134: 1.0.4F3 0 365.76 0 12311.5 

* -. ___CUbuIo 3 -26.5644.L4.,Ll4.1.cL-93 0.36..76.0.123at.5 
CUNO16 4 2?.4904 14.6114 1.0.93 0 365.76 0 1.13R.5 

I 3 CuboIO 3 27.4022 14.&114. 1:0493 0 365.76 0 1231t.5, 
I .. CUBUID 1 0.3504 14.6114 1.W03 0 366.76 0 L4MR.s 

......CU8OIO. A 5@.47?3.14.61141.00C93 0 365.7640 123R1.5. _____________ 

CUBUID"4 51.061#3 14.6114'1.0c.V3 0 365.76 0 12311.Z 

* . ____ CU6010 *i51.21C* 14.#414*1.C193 0 36:i.76 0 123K1.6 ______________________________________ 

*. . - CU:OiOU Z5i:.1L14bLI'. 1.(,&93 0 3J.~76 0 1234~.5 

CUbUID" 3 5:9.055 14.b114 1.06V3' 0 b65.7la-0 1234.57 
Cub ,.CBID...74.k5.6. 14.b114 1.0693 0 365.76 0 12311.5.  

1 ;~u 01 .3 79.375 L1*.t#114 &.0.93 0 365.76 0 12311.5 
CUbUID*a.4Il..41.109..6.4.i3.  
bOX TYPE 24 

* . cuacl1...b.16.tJ4,..14.&114. 9512 0 36:.76 01.1. .  

*CUBUID 2 94.36b 14.6114 .9ý12 0 16D.7o 0 123.1.5
____UIIOO..626.651 I1..6118# .9$512_0 365.76 0131S____-.. - -- -

*I CUtUJO .2 26.7%i4. 14.0.114 .9,32 0 365.76 0 123A.5 
,* .~, *. ____Ci'6 A ' 26.8t.'41- .14 .52.03.7 0 123k.6 ______________ 

CU50IO 4 27.406S 14.6114 V1kl2 0 365.76 0 1251M.5 

I j.CU$UtD._* 3 27.00a9Z 14.&114 .520 30~.76 0 1234.5._____________________ 
-CU6OI0 1 50.1504 1-1.6114 .9512 0 365.76 0 1231t.5 

p ~~~CUBuII. .3 50.0713 14.6114..9612 _0 36t .76. 0 12341.3o________________ 
- CUBOID 4 5S0dd63 111.u)14* .9bla 0 36ý.`?* a 1251.b 
__CUBORO 3 51.J)21..62. 614 .*9512- 0365.7603,2i34.S.  

CUOsUID 2 51.13017 14.e-l14 .9:42 b 36!1:76 , 12311.5 

CUMOO 3 59.5W 14.611. .9512 0 361.76 0 1234.5 
CU6010-..$..74.20-J4.631'..9512 .0-36S.76 0 12311.5 S.,_______________________________ 

*. ., Cudolo 3 79.37b 14.6114 0954Z 0 365.76 0 12311.b 
* CSOI. .2A.65~1.b1i~~Sl 0365.16 0, U2311.P 

( W~6A TYPG is / 

CUBOIO..) 24.36:1 .1b1354_4...Gb2l*3.vS32 365.76 0.12390 _________

CUBUID 2 24..365 1.349.4450 0 365.76 0 12)11.5k 
,...CU8010..4..26.653.14.I49~ _ 365.76.0 I61234.5_ 

1. . ,..a.. - 3 - I? n . 11.C

I 
r 
V.  
I..  

r

I: 
[ 
If 

2; 

I.

. !. - .. 't . .. --,ý -.. ... - '. . . I I . I



CUUI 9 ~.,.'.4465 0 365.7f, 0 123R.5 

1UUI 5 .0. b35f 14. 0114 9 0J.4 5 0 3 65.7 0 0 1 ,93 R.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~ 
C U.6 OIO 3 51. 202* 1 -,. 1 . 4.,i. 0 36 !ý. 76 0 12 3R. - -. .  

___CUBOJO 3- 51.3017 1#8:6114 *#t.4S'. 0 36-i.76 0 IZA-5 
e 

CUGOKO .3 5. 210 14.611 1# 9 94ý. .0 36S.76 0 123K-.5_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

CuoUto 3 58.4 14.6114 9.445 0 36t,.76 0 1236. __ _ __ _ __" 

____ t C81..5.74".0. *j.L49.446 0 365.76 0 146. __________________ 

CIJooI 3*79.1 14.6114 9.445 0 365.76 0 1236.5 

* __CUSOlo L4'L.1,1494 361*.06 0 123R.S-.  

* ox TYPE 26 

_____ CuOI.....50.35
0
4 .27.6022 .:737Y .1219. 3b$.76 0 1236.5. _________________________________________C 

* CU5BOIO 3 53.2102 .16.742V .85ve 0 .365.74 0 LI3M.5 

CISOO 5.9 24.* 9512. 0 _ 36-6.76 0 1236.5 

__cub0Z0....ZS.9__ 16.1354_.9512. 0-. *365.7*0 - 3236.5_______________ 

g UOR 5.9- 14..6114-.9$12 0 3bý.76 0 1236.5 S 
* _CUDOID0 3.5 7:8 .614:6 It-!l 0 !65.76 0 123R.5........  

cupol0 .- 5 73.3 I.. 6T14 .921i 0 *.e013. _________________ 

__CUeOlID 3 7.**1.14 9512.Q.. 0 -6.76 0.1236.5 _______________ 

CUbOII) 2 94.61 14.6114 .9511 0 365.76*0 123K.5 

* _____box 1Y!I 27. .  

Cusoto 5 -73.0 5. ~e 6.4013.  

___CUBD1D.72. I5. 'I.2E6..0.365.7b,.0 123R.5.  

CU 00O1O .j 94.76.2 14. 114 .1 0_A_3 65.1 0 7 3 

CUeOIO..-4.36.3103..1$.56
2' .::93'..2134.365.76,0. 121R.5 

I4CUboID i'39.170* -4.70, .512 .0914, 365.76 0 123R.5 

- __CUSOID .2.t9.26.e. 1-6611 .9!p!k __.. 365.1& 0 1236.R __________________________________________ 

CUSOU- '4 5D-4 14.4116 .:951.. 0 36i.70 0 123R.5 

4- ___ ol cU Ai93ý.7. *.14.611
4. V2112 CL.-.- .365.76 0 1236.5..  

Como .5 lue. 140.6114 .9512 0 3b5.76 0 123A.5 

* ___CubulD...3 78.1 14.6114.9512 0__ 365.76.0 123R............. 
I.  

*CUboo-iO 2 ~i.j14.6114 .9512 0 360.70 0 1236.5 

RoX TIP!.12 
-

C9 
* ~~~~~~~~~CuUBTO 338.30 5,2945O357 13.  

___CUI'00 *3 16.4327 15.4407 9.455: :0 365.76.0, 3136.5 ________________ 

*3 CUSOIO 4 39.04117 14.824i 9'"952 0 365.16 0 12316.5 

* CUJ1010 3 39.1706. 14.70ZB. 9452_..0 365.76 0, 123R.59S 
C0ts01- 203.2421 14...11. 9.45152 0 305.?& 0 123R.5 

2,..CUBOID 6* 41 9021.14.6114.Vo452~... 0. 365.76.0 A236.5 ___________________________________ 

a.CUbOID 6 $34! 14&11 9.4102 0 365.7* 0 1236.59l.  
*........... ___CURCOID 63 is . 116.611-4 94552 0 3613.7 0 123R*S________________ 

CUSCID__5 71.4 1*4.b1I*_9.-.S2 0. 305.76 0 123R.591 

CUbED.3 769 94e1.*.1414. V.4b52..O 365.76 0 123R.5.9 

CURCIO 3 94. 9*.,14~4552-.0 365.7b 0 1236.5.  
Box TYPE 30 

__CUBOIVD I 38.3306 15.5626 .89 0b 36.7 0 123R.5~_______________'0.  

CUSOJU 3 38 .4S4 31 5.4407 96 03570,24 

' CUBUIO*4 39.0..8? 14.d248. .8!096 0 365.0 1*36.S..  
CURCIO' 3 39.17(06,14.7026 I~ 085 365:7* 0 1136.5 

CUVDID. .2 39.1621 14.6114..Sb~fb...0 3tS .76 0 1236.59___________ 

* *,Cusulo 6 41.e80*l1 4.0114,1159c 0 365.7* 0 1236.5 

___CuSOID 2 46T70.b 14.bl114 .8598 0 365.16 0 123R.5 _____________

CUSOKO 6 50.7 14.6114 SbP98 0 36S.76 0 123R.5 

___CuboIo.. 3 21.8- ._14.611P .859S0 0 365.76 0 IZ36.*_______________________________________ 

018010" 5'69.4, 14.413.3 .8ý98 0 365 .16 0 1236.5 

... J.L CU6010._..3..7
4

0
9 

. *,*14.6114...6596.. 0 365.16.0 123R4-__________ 
CUBDZO 2 94.o15 14.6114 .659b 0-365.76 0 1236.5 

box0 TYPIL31 .'-a 

CUBOIO' 1 38.3108 15.5626 3.al 0 3650C7601236.5f 
S" 3.6?fl1j1 l~5.76 0 123R.5



*'.1.*.�

..___CUDOIU 43 IV6a '442t 3*0 0 36.7 c 2 
____ IR 3.9017c.6 '1 4 07010 304.61 0 366.16 0 1,1tsA.5 _________________ 

CUBOJO 2 39.169L 1'.ob11'. 3.11 0 365.7to 0 113R.5 
CU80UD.64ý9e.7 _ 14b.q .6 3L.%.76 0 123R.5 ________________________________________ 

~U0D3 51.9 1406111# 3.61 o J65.74 a 123ROS 
CUBOMO S 63.7 14.6114 3.01 0 365.76 0123N.5 

__C$Ol .294.15 14.6.1L4_3.8%9 0_ 365S.7o.0 123R.S..  
Sax JY!I 33 
CulOUlO 1.36.J10 .15.66267...59803503676 : 123ROS 

CUOD 33.3715*4407 *1.7b9 0 36S.76 0 1234.5 ________________________________________ 

*:.:..- CUSiJID 4 39.04Ca7 14.6246 7.76359 0 365.76 0 123R.  
___CUISUO 3 _39.11O6 14.702_.6350357 0 '12I.R.S___________________________________________ 

d CUBRhID aZ 39.2621 V9.6314_7.635990 365.76 0 1234.5 
. ____CMotuD. 46* 14.6114 7.7.350 365.76 0123K.5 ________________ ___________________ 

*UOM- 50. 0 36$.76 0 1231&.5 
____ ~~ C 6799D 14.t.147.76;9v0 3t5.76 0 123ft.5_______________ 

* .CU51i~3 4.614 .7L35 0.3o5.76 0 123R.5 
CUSOIU I 94.6bLj.41 7.1.59_ 0 3L,5.76" 123R.5_________________________________________ 

_ BOX YPI V 34 

CUbOIO" I 39.1706 412 6F 357 2R5C 
* . _____ CU80II) 236.4272 15.4407_.7635_0 _ _30.718 0 123R.5 

CuB0ID 6423.048 149'6248i .91 003 365.76 0 123R.5 
___CUbUDlO3 44.17C__ 14.7028 7.76 0 ___365.76 0@123R.5 

* CUbdoR6 4S6.7 14.6.114 .763 0 365.76 0 123k.5 
*___CUD 1 i b.I-' Iv 66: 1_ 74~ : 3 -7 0 30 06 6&23R.5______________ 

Mato 5.40.9 14*1147*7JS.. 0. 365.76 0. 123R.5 

__bOX 1Y!.E 34c 
CUBUID 6 4.0.410 14.5621 .7379 35;79 3 123.76013.  

* ~ ~ csj CUC1* 439.1 14.7e114 i~ 25065.. 36s.76 0 __________123R95_______________________ 

CUSOIU 2 3.62. 4 14.6114_.244 0 385.7 6 0 023 .15 .  
___CUBUIO -3 42.3o 14.61 - 2.9542 03 35.7 6 0 1231.t________________________________________ 

*CUBOID 3 44.15 14.6114 2.964 0 3 05.780011344. % 

4' . CUSOID 2 94.8915 1-%.b.'14 .9512.0365.76 01234.5 
_____ ~ ~ 40. __14.,,6 14 94 0 365 .7 6 ____________123R.5___________________________ 

_____5 20 1%.6114 2.744-0-36________________ 16 0 12314.5_______________ 

_CUBOID 360 .. 14.6114 4.2*4 0 365:76 0 12).5 
CUBOID. 2 94.61b.14.611.4 .6~4..0*315.76 0'1234.5* 
Box 1IVI.k 37 

'CUBOID 2.8*59761.4....62.6 4i3'4 365.76 0 123R.5 . ~ 
* CUBUIBA3 61. _17.71 4.7244 0.36v.76 0 123A.5 

0y* CU6O010 3..6i L.4.6114..10.72,4P 365.76 0 123R.5...'.  
*cblo- S*.q C-OU29.1 14.6114. 4.7244 0 36S.76_0 12A4.5 

CUB016 i 1. 2.611'.75244 0 1s65-06 0 123R.5 
- . ' CUBUID.. 7240 589 2. 92. 365.76 0 1234 t.5* 

CUbOIO 6t5.9 146i.6.76 0 365.76 0.1214.5 
* ~ ~ ~ ~ M I .HF6.6R 37.61 =6A.7610365.116.0 123P.L........., __________ 

___CU8O0I0..._4l49... 1.60,5 .3.b"I .965.76 0 1234.5 ..---.-.- ___ 

CUBOIU 2 946.5 14.6114 j.67V 0 365.76 0 1200S5 
.L _O TYP .36?. liA 1s(
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b
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................

____ 

blox Type 0c 
I'u 

___ CU9010 S 47.6 14.6114..1.905 0.365.7b 0.123Rt.5 ______________________________________ 

ICUROID '3 3. .i 1.90ý 0 j~65.76 0 123P. ________ A 
:1 __CuBoto '2 94.615.14.6h11k 3.90* 0. 30- 0 .123R.5_______ 

BOX TYPV 41 
05SID40*2 14.6114 ?.62 0_3657.70.123R.5 

I CUBOiO 484.61 14.6114 7*62 0 365.16 0 123R.5

`4 BOX TYPE 4,3 
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XSDAN ZXZ CELL PWR ZIU17 *5144 IN PITCH S.o$ T N

I .. *.* 

I * 

1...

I.  

'41
�) ... �VI�ST&NTI.P0�P6 .33 SCATTERING - ....

StGL ST I SET 2 SiT 3 SET 4 SET 
1 -2.7900..1-01 9.bJ!34E-01 6.74L'3E-02 6.16VI16101 -1.7170 
24 r-.972v(0E-cl .. b.032.44C1 .- VI 0.0 -4.1&Z26;E-01 1.4141.  
3 I.9?2taC-Qt *.6323..E-01 0.0 4.36227E-01 -1.2141 
j*____4-b.0*&1Vi-&J.34.biME~-01 3.1637SE-01 -6.*0443,-e01 -1 74fib 
5 -5.96410E-Ol 4.510154-01 2.23712E-01 -17.431v99-01 -.66901 
06..2.31361-1-G. 4.52035E-61 -2.237laF-0L.-3.076,43E-0I 1.0127 

-7 2.3130Ui-01 4.:120"E-01 -2.23713E-01 3.07645E-01 -1.6L27 
* . _______ 5.64IIE-01 4.$20152-01 2.23ME3-Q1 1.42005-01 6.bmIOZ 
*9 -t.5A774-01 -9*57i*ol-02 6.i68-i1-01 -1.96045SE-01 -4.6863 

- 10..-6.21064F-011 -6.572.41i6-02a 80-L i963-' -3.4~4z 
I1 -6.0U6476-0i -6.SU1b61-C' 0.0 -1.%03296-01 3.4424 

4-p: - 12 -2.2019"1-01 -I.572 36i-02 -5.42863F-01 -1s.13637E-02 3.40424 
.. 13 k.20390L-01 -0.57..26E-02 -b.4266LE-01 5.1.3643E-02 -3o',424 

14~*.0I661-l -. 51261-2 ~l..1.403299-01 ,-3.4424 
.15 G6.217114E-f.1 -6.572369-02z $.42462E-01L1.'#1693E-01 3.4424 

16.9.g03k-0-4.~1o1-1 .8:368656-01 .5000703k-ot -7.5100: 
17 -9.641-;3E-6.1 -4.495405-01 7 73 4 9..-01 4.91092E-01 -6.2443 

- : t.760-C1-.....9564&-01 *.3.2(li586-0I 4.163195-01. 1.4651' 
19-5.461'aE-OL -4.4952*6-01 -3.kO0.k4f-0I 2.1u1751-01 7.3651: 

al1 1*91ME2-01 -4.,-5dblb-Ol -7. 73160E-01 -9. ?bdME-02 -4.1723, 

* ~ .23 0.17161E-.01 -4.495261-01 3.20C26.dE-01 -4.163191i-01 -1.4651: 
* 24 9 bk4143E L adt...33)11I~,6I*..42

51-01.  

U5-01 

11-01 

.It-o1 
"9-01 

41-01 1

4-* -

nr*� 4 - *

.J3
14IXTUR ORER PET ACIIY AQ UAGATU46 CONSTANTS- - '"" 
ev ZONE By ZONE MAYL NO. REACýTION _.W GT DIRECTIONS REFL DIREC WT X COS 

5,)3-2-l92Af0 --____9.657" 

*3 3 3 5*061415c02 1.9729661-01- 2 9.-96546"-3 
it a--___ -6. 044 1vE-0 I _ b 0 
S 6.5595AE-02 -6.564109-01 a -3.104496-0i 

It .5*5952E-02..-ý2.331-11 -. 695 
75.559521-02 2.313011-01 1928593E-02 

* _________________________________________5.559525-02 5.53411E-1-a _ S.---__ 3.1045GE-0Z2 
90 -8.50774E-01 is 0 

210 - 5.22944E-02, -0*2178%E-01 ___15 -- 4.296651-02.  
it5.229441-02 -6.01567E-01 14 -3.145371-02 

&3 . 5.22644E-02 2.*201911-01 12 1:1 b1296-02 
_____14 .____________ _________*.2264.1-02 e.0159SE101.____ 11 3.145)7-02 

Is1 S.228*4E-02 8.217849-01 t0 4.29645t-02 
* _________14 _________ _________ -- -0 . -:-.83032V-04 - 24._ . 0.._ 

)17 4.533551-02 -9.64X43E-01- 24 -4*370'99i-02 
______ 4.533551-02_-6.173606-01 23 -3.70554E-02 

19 4.53355E-02 5.:46t436-Oi 22 24.41596-02' 
120 _____ _____4.533551-02-.! 91779E-0I _~1I- -6.694,t01-03 

21 4.53SSSE-02 1.911811;-01 Up.69447C-03 

23 4.533551-02 6.1736L5-01, to 3.7o05551--0
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'I., .11. S- *4.�--.� .*,..a..... � � .. - IS S I I £

INT RADII MID PTS -ZON'E NO.' AREAS VOLUMES DENS FACT RDU O PCiT 
01 2.057406-62 1 a__ 5.319!lt-C$ I.COOOO! 00 0 _ ___ 

-4.11460!-02 6.17120t-02 1 2*S5',40E-01 1.59614E02Z 1.00000E 00 0 

___ 3__ 9.22v60!-02 1.0197of-01 I 5.170811-01, 2.65960E-02 1.00000E 00 ci 

14-1.23444E-01 1.'.4CIOE101 I' 7.?5621E-01 3.7231#5t-02 2.00000! 00 

S .1.459jE-Ol1M16-I......... 1.034lbE 00. 4.187k9E-02 1.000O0! 00.___ 

2 .057406-4i1 Z.Zt,.slo.E01 I 149210! 00 5*8511lq!02 1.00000i 00 
72.4686#E-01 .2649E0 1 .1.551241 00_ 6.q9J9?f-O2..1.00000 00_ ______-_____________-_ 

82.0803b1-01 J.Ab&16E!-ftl 1 1.90976! aft 7.971161f1C'2 1.000066 00 

* ?_3914-0 .47890 1 2.068321 00. 9.0426,1-02...1.00000E 00........  

10 3.703321-OL 3.9690biO1l I 2.32.dbE 00 I.01Of5E-01 1.00000! 00 

- 11 _4.II4S01-0l...4.I4430E-01 2;- 2.588AC! 00 1.53632E-02 e _____________________ 

12 b.1713b0101 4.317t0f-01 2 2.622471 00 7.f1331E-02 1.00000! 00 

* .13__4.A61S0E-01-.6A-!b4~S001 
2 2-. .893!3 .00 b.3344SE-02--.0A0000 00- -7 

14-4.749t,06-01 4.91.610E-01 3 2.98439f 00. 1. OillbW01 1.00000! 00 

- ...... 15__5.0775u-C .4.001 3.lt! 00. 1.07933E-01..1.00000E 00 
16 ,.905S&7E-Q1 $56SP1.5-01 3 3.39623E 00 1.14;682E-01 1.00000! 00 

15*73301 E-015.6 ~lD 3.60216E 00 1..21431E1-0l..1.00000E ý00* . 0 

*18 6.0607:;E-01 6.224626-01 3 .608oai no 1.20le0!-ftl 1.00000! Do 

19 6e.36649E-01 *652310L 34001AOO00i--.34926!.-01 1.OCO0000!0__________________________ 

- -20' 6.7 16225-01l 6.86009i-01 3 4:21-0936 00 1.41671E-01 1.00000!f 00 C 

.41 7*043961-1 7.0-01_13 4955 00 1.484275-01 1.00000!E 00 
7.20763!4O!0i 4.0565E 00

- c-.
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INIE INE i~tiANCEUPSCATTER RAI IEVLU ABA AMBUAZ *iAE I kNi 
I. . ~ .j.L78.4Oa h DEo.__ .Ijs 73'.E bo._ 1.206$s.66 00_. 1.34124166 00..0.0 .*O.B213* 

3 IVV4 l.00uO3.%3E 00 1.0L;*7g..9E 00 1.4283-600F 00 1.07247075 00 191735172E 00 1.4672 

______20*67 3.000O4i)dE o00 1.OOO6qo9E 00 1. 144569496 00 1.0054646E 00 1*019594ZE 00 _2.0145 

19iS47-1.60003I k 00 q.'av9.O-mkiD1 1.44b6334E.O0O_ 1.0007166f 00""1.0023613E 00 -2.3350 
* .:~i1:O'~a~)E00 *.9i,957722F-01 IS.41.O39E 00 9.9624226E-01 . 1.O(0374PI 00 __2.7407 

00 015 .00003,103i 001.44d49116 .00 9.99951369-01 9.99553bbE-0L 3.1215 
__.I_ 4533. L. 10000"E 00 9.999dVS2E-01 1.44040055 400 9.9Y696608E-01. 9.(9997354E-OL..!1Q 

* ~ GRP. I REQUi RED 6IILRATIUNS. MFU 0P 9.71933E05b OCCURRED INd LdTo 21 CUAkSE MESH& I 

V .. RP~.....j RfQUIRED__ JTIIRATIONS..MED.OP__ 9.,7166E-0S.OCCURREO IN INT.__ 21__-COARS E MESH- .- I 
GA0. 3REQUIkED 6 IIERAIJUdS. kFD OF 9.13193[-Ob OCWAREO IN INT. 2L COARSE MESH2, I 

* ) GNP. __4 REQUMVI _6 ITERATIONS. .00D OF VobZO23E-05 OCCURRtED0 IN INT.. 21_ COARSE MESH1= I 

-- . . GRP. 5 REWUIRED 6 17iRAT1X4SN. I4FC, UP* 9o5$014E-0b OCCURRED IN IN?: 21 COARSE MUSh= I 
GR, 1 REQULRED 0 TR_6S.MOO .n~1FSOCRL IN IN!. .21 COARSE MESH- I 

G~p. ~AEU~jIED 6 TERATIONS. RFU OF _.9. 7600-" OCCUARED I N.1OAEMb'~ 
Gap. 9 RLQUIRED 6 ITERATIIUS. MID OF 8.0473F-oi OCCURRED IN INT. 21 COARSE ME1511 I 

-. Gil. 10 REIJUIREO 6 lTERAT1IOS.. MED OF _98.553616-O5 OCCURRED Ltd INT._.21 COARSE MESH 1- 
GAP. ii RhEUUItEu & 16RIcATIIYJS. ,,F OF 9.149St9E-Ob OCCURRED INd INT. 2L -COARSE MESH= I 

* GAP. _. 13 E4UIQcU...6 ITERATIONS. lid OF 6.55327E-05 OCCURRED IN INT.__21_ COARSE HESH . I 
GAP. 13 P.1.UIRED 6 I~iEATIfLVS. AFoi OF 7.496968650 OCCURRED IN INT. 21 COARSE MESHs' 1 

GAP. 1 REUJUIl'kDE__i 6 I1ERArijam.. MFDL OF- .'8.19716050 OCCURRED IN IWe _210 COARSE HES"R1' I 
GRP. 13 REQUIRlED 6 11RATIONIS. $F e, OF 7.66863-05 OCCURRED) IN INI. It COARS E MEShs I 

GRP.-I 14.EQU Iki 6_b IlIERAIIUWS. .PU C F _7.4@941569E05 OCCURRED INd IN!. _21 COARSE I4ESHm 
GRP. 15 Rce-uUIAeo 6 ITERA1ILM~S. 8F t UO 9.3;,ZD8L-op OCCUR~RED I N IN?. 21'"COARSE MEShu I 

GAP._'..16 RtEUI~ 10 _6. IERATIUNS. MFU OF U1.415225E-O OCCURRED IN IN.2COARSE MESH'w 1.  
GAP. t? REWIRUED. 6 ITEkAA1I(iS~. MFUC OF 8.600015-OS OCCURRED INd PIT. 21 COARSE MEShm I 
GRP.- 20 REQUIAEO__* ITERAIIO'dS. DFUOF 7.947',85-0 OCCUAREO lId IN!. _21__COARSE ME SH. _ I 

x - GAP. 219REQUIRED i ITbRAr1qN%. 14 F1) Or- 9.869B.Z1-O OCCUKRE0 IN INT. 21 COARSE MES~t' I 
I ___GAP.___2 Rj~jUIPED__ 6 1ERATIU?,5. J41-D. OF 7.O.47SfE-G. OCCUARED IN INT .- 21._ COARSE MESH&1 -1 

GAP. 23 REQUIRED S ITLRATIIONS. MIFD OF 9,70%212-05 OCCURRED INd IN!. It COARSE HE5M Sie 

GAP*__Z3 REdQUItkEU 5 IIERATIGflS. J4FI OF _ .745..52-05 OCCURRED INd IN!.e21 COARSE MEShm I 

* h GRP'. 2S RkbaU~ht0 5 ITERATIJ~vb. 04FD OF 7.13517?.-05 OCCURRED IN IN!. 21 COARSE MESHm I 
GAP. 6RQIE ITERAA ~T4S. MID UF _B.77616E-ob OCCUXALD IN IM`Ts.__21 _COARSE :MESHu._ 

GAP 1I REQUIRED 5 11E.;ATI.*4S. 14FO OF d.6799dEOS5 OCCURRED 1t INT. 21 COARSE MESH.  

- GRP.__33 RSQUIREO_ S .iTERATIO14S. 1MFU OF .5.90344F-0S OCCURRED INd INT. _21 _COARSE 145511' ______ 

G RP. a9 REQUIRED 5 ITERAIIONS. MF ro OF 7*746M9E-05 OCCURRED INd INT. 21 COARSE MEShm 
GRP*... 30 REWUULEO _..5.1EIA 1014S. MF J O UP7.6Z$I2L-OS OCCURRED 19d IMF.* ' 21 COARSE HE Sri = t.__ 
GRP. 31 RECUIRig b ITERAIIUNS. MPD OF 7.236d31i-0 OCCURRED IN lINT. 21 COARSk 1418 P 1SI 

*GAP.__32 RftAJIREiD_5 IIEKAIIONSo MFl) OV_6.972066-05 OCCURRED LdIN!. 2 CUARSF MESh' 1k 

GdP. 313 kii1UiREU . 1 ITERAT ILN 1. MPG 1,1 o.4098ot-06 OCCURRED INd INT. 21 COARSE MESH' I 

C AP._34 IdEW JAED.. I~tjdATIONS. MFG O.F *5o.23276E-05 OCCURRED IN INT. __21 COARSE MESH' 1.I 

GRP lbREUIRE .4ATEAT111.MFOOF .1351E05 CCUREDIN 14T& 21. COARSE MESHm I 

- 6 :~ _SU~C #_ ITEPAT IUNS& 110 OF 6 .0352"S10 OCCUOREW IN iN'd!..21. COARSE MESH' I 
GkP. 107 RAwiU1REO 4 ITEkAAIOMS. MFD OF 9.098315-OS OCCURRED IN INT!. 21 CUARS E MESH. I 
GRP.._ý36 RLEJIAED 5 .iTERATIONS. NFU OF__4.1l'0516EO OCCURRED IN INT._ ; COAR Sk E 1455.. I 

*GAP. 319 R&QUIRIED 5 1 TERAI dLINS. MID OF 4..W743F-Wo OCCURREDO IN IN!. 21' COARSE MESH.s I 
-.... GRP _ 40 RE#oUIAID __ 5 ITERATIO)NS. mFD OF -4.76791&05 OCCURRED IN LINT. .,21.. COARSE MEH' 1.I 

GRP. 41 Rh-gUIRED Ji IIERAfIIUS* AFl) OF 9.18339E-05 OCCURRED IN IN!. 21 COARSE MESfo' I 

GRP: *.4 REQUIRED , _4 ITEKAIIUNS. MFU OF._9.61601"5-O CURDLdlV,1 CAS EH 3RoIE 1U!IS ~ F OCCURRED OCURD IwN IN.21 .COARSE MES11' 1 

GR. 43 EQuIlkAIE I4&R1HATIM3: M~lE OF 9.:86SE-,09 OCCURRED Pd INT. 21_COARSE ME;SHu I 

iop NF, O ilumf-osocc~ak I I!. 1"CUARSE RESH' I 
* GAP. - 46 REQUII'IO 4 ITERMATIONSR. 14FD OF 6.6l1674-05 OL.CURREO l1d IN!. I COARSE HE SHE I* .  

* .GRP. 47 kEIDuIkkD 4 I~tRA!IONS. MEFLO UP 6l.03995E-05 OCCURRED IN IN!. a COARSE "E.%rin I 

j. GAP...40 REQUIRE0_4 ITERATIONdS. MFD UF* 7.741795-OS OCCUARED IN LNT. 3 _COARSE MESH' 
GRP. 49 REQUIRED 4 ITER&AIICN. MED OF 7.61406E-0S OCCURRED INd IN!. 1 COARSE MEShm I 

* GP.5-c AEUIAEo 0 *ITERATIONdS. RFD OP 7*076421-0S OCCUARE IN i!__ 2__COARSEMEN*1 
GAP. 51 REQULRED 4 IVERATIIUS. MFD OF 6.67A14t-OS OCCURA2ED Ltd IN!. I COARSE MESH- 1 

' GAP.__52. REQUIRED ITERATIONS...MFO OF .6.3913E305- OCV- ' 1 IN IN!. - 4_ COARSE ME6Hsw._ 
GRP. bb REWUIRED 4 ITGRA!LNtS* M4FD OF .575O OCq D IN IN!. 3 COARSE MESH' 1 

-CP.S4AEQULREO-..hIIERATIUNS. MPG OF b*6.94236-OS OL4 0Id PIT*. 2__COARSE NS'.  
GRý55 $tEUUIREU 4 ITfig4TIONS. MFO F %6719E-6OCCREDI IN!. COARSE MES"* I 

-I. -_ -- Pfor . Illy~ V* fo, t mrna.fF I,

d%.�..%1 V. rn's#q�Au)1,�.aj a F
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GRP. 57 REVU . LU .,IkATU1 M *O .40)813E-0$ OCCURREDOI INT I*1 COARSE MESH= I 

_ GRP._ 58.REQUIREO 4 ITERATIINS. IFU OF S.Z35&6E-05 OCCURRED) IN TNT.* I COARSE I4ESH= I_____________________ 

GRP 5 S9REUU1IkLO -A ITERATION4S. RFD OF *.q539.7EO5 OCCURRED IN INT. 2 COARSE M4ESH- I 

~. .60 REEJUI:LD '.4 lihRAIIUNS. 14CU UF b.l86662I-O OCCWCRED IN 1141, 1. CEIARSE M4ES14- I ______ _

GR* 1 R&qIUAKED 4. 1IFRAI TONS. 14F U OF S.IdbIolI-OS OCCURRED IN 1141. 1 CCARSE MESi. I 1 

GRP.__62 REWItJRED 4~ ITEPA1IU14S. 4F~J OF S.*O3O7E-('S OCCURRED N101 TN. 2 _COARSE MESllx I.C 

- GAP;. 63 REQU I itE.D 4 IT ERA1TI ON S. mFO OF-5.I5265E&0b OCCURRED 14 11N4T.-3 
-CoARS E 1ESh- I 

G. 1REQJUIRE. 4 ITIRATIONS. MFL' OF br.V35089kS OCCURRED IN, 1NT:. I- COARSE MESHE 

____A. 6 E-RD 4 TR1dS IDO .424-SOCRE 1 111 T ICOARSE MESHm I_____________________ 

I :FR!. 67 REQIUIREU 4 ITERATIONS. HFUJ OF' $*23009kEOS OCCURRED IN 1I1 ORS 451 

OR!'._66 REQUIRED 4 ITERATIsDNS. MFD OF 5#3492E05-O OCCUIRRED IN I11 COARSE MESHw 

i - . ORP......70RE(.UIRfd 4- IlIRATIUNS. MFO OF '1.i9211vEOS OCCURRED IN4 1141 I- COARSE MESH= I 

- GRP. 69 Riau IRED -i I IERA TONS.. RFD OF 5.34534E-05 OCCURRED 
1IN 1141. 1 COARSE IqFSHv..  

RRE*7 AQ KIRD 4 TEkRATIJ?45. NFL) OF 5.3074E1l-05 OCCURRED 1IN 111 2 CUARSE 111.1 ~ 

OR!'.0 74RtUID AIEAIJ4.NL )*SLaihtO OCCURRED 114 111 _ _CARENEH 

_ GR -- 70 R1(jUI~RC I ITEPATIONUS. 141i OF b.5539-6 OCU. 114 1141. 1. COARSE M14ez 14 

* '~) GR:. 76 RfQUIRIO 4 1IIERATI104S. HFUO (F 9.8350711-OS OCCURRED IN 2N... COARSE HE Shi a I ________________ 

GRP. 72 RI.UIRWO AlRIIN.ML OF 5.111711SE0 OCCURRED 114 1141..1 COARSE MESH'.  

GRP......7~~~~~~~~~.RE0UlREU ~~~~~~4 11FRATIINS. NFU' OF4b840 CU:O N14. 1CAS !.t.1_________________ 

GR~P. 739R R REOt~ 4; ITERATIONS.. RFD OF S. AS3o5E-O5 OCCURRED IN 1141. 2 COARSE HE Sh I 

GRP. 7O REQtJIR:l 4 11TEPAI t.LNis .!U OF S.15&37E-OS OCCURRED I1 I NT__ I__COARSE MeSilo I______________________ 

GAP. 01 REUUI EC-4 iTERAT IONS. MFu Of-- .129036E-05 OCCURRED 114 I11 1t: & COA~RSE MEStlz 

GA1p.-_?b REQUIILLD 4 IURAT IGNS. 141F. OF 3.533341.05 OCCURRED 1I 1141. 4 _COARSE m*esh.. 3 

GA. 1 RLURD 1AIIN.NF FA574E5OCCURRED 11 1141. 1COAAS EMESH- 2 

GRP.....P4REIU it0' V 1TERAIIUNS. MFO OF..3e7S!O CURD1414. 1CAS ~ha2_____________________ 
XGRP. 76 RFOUIZEO 4 MTRATIONS. MFD1 OF- 4.957824f-5 OCCUjRRED 11I 141 COARSE MELII& 31 

- GrP.-"!.96 EQU IeL.....ITERATIIONS. MF(J OF_ 4.794630E- OCCURRED 1in 114. __ 2CoARSE: MESH. I 

.- GRP. so REWQkU..C 4tITEPATIONS. NFL' OF 4.9C3.0510-5 OCCURRED 1" 1141. 3 COARSE MEc.t:u 1 

Ut ~~GRP. 06REOUIREL' 4_ .. 1RAyfu.'4b. MFh OF 6:.I2926E'flS OCCURRED 114 INT. 1 COARSE MESH. 2I ___________________ 

_ GRP.- 8,9 RECJOIPID 4 h1ERA1ICILS. M1`0 OF 3.53314E-05 OCCUAR0I 1"14 1t. 6 COARSE 14ESHw 3 

GRP.-60 AEWIRIED.... IIERATICNS. MFO OF" 4.15966-OS OCCURRED IN4 1N1. *2i -COARSE* flSH. -I 

OR' 1Rf~UEREO A IIERATIIV*4S. *IFO OF 3.091OI8EOt OCCURRED 114 1141. 1 COARSE hEbme .2 

GAP. 9b REQUIRED 4 IIERATIINS. MFD OF__!4.955B1E-OS.OCCLMREO. IN 
1141. 1j COARSE NE1.H& I 

GRP. 93 RtEulKQUIRE 4 IERAIITONS. 4FO OF-4.074903E0S OCCURRED 114 INV 2 COARSE MESIIUL 

~ .GRP. 94 REW jIR ED 4 3IIERATIONS..NFD OF, 4.79345@1'O5 OCCURRtED 114 11PIT:21 COARSE MESt.0 I_ __________________ 

-GRP. 68 RFuUIREDU '- Ip 1RAT IWhS. IIFU OF 2..633841f-OS OCCURRED 114 1N1. 21 COARSE MES*1 I..2_ 
-4 GRP.* *96 tEW I R ED 3 1ITEATIONS. MF9OF 0F.)03I7!-OS OCCUfRRED IN INT...321COARSE MESHN I1 

GRP. 90 REQUIkEO-:! IIERAT IONS. NFL, OF 6.51,96653f05 OCCURRED IN4 1141 2 COARSE 01ESms .1.  

GRP* 91 REQU IRED 3 IIERATIOI4S. fIF D OF 5.1,2018-OtS OCCURRED IN 114T.....2.'COARSE MESH= I ___________________ 

- GRP. 99 REQU IRED 31 IIERATIONS. RFL) OF Se.6676771' OCCURRED. 114 I1T._ 21 COARSE MESHo I.  

G RP. 100 REQUIRED 3 IIERAIIO04S. i4FD OF-S.65692210!iOCCU1RRED IN4 INT.. COARS E 141504 .1...  

94. 0 REWtIRED 1 ITERA7104*S.. NFL OF 4.7935*801- OCCURRED 114 11T. 21 COARSE MESH.1 
j.  

GAP. 10 REURO1IEAItS FLUFS 360 S OCCURRED 114 1141. 21 *COARSE MESH. F 
- GAP. -03 REOUIPRtD 1 ITERATIOWS. HFL)O .1DE5OCRE 114.2 ORENS 

GRP,. 16 REQUIRED _3 ZIERATIILrS. MFuOF -r .960367-OS OCCURRED I1 INT o 21.. COARSE MESH* 1t_____________________ 
jI 

0!P'*".97. REWUIREI 3 IITERATIO.NS. NF E) OF 6.279$625 05 OCCURRED IN: 1141.- 21 COARSE MESH- I 

GR!'. 106 REQIUIRED 2 ITERATIONSt4 IIF0 OF__S.29220E-0S OCCURRED t"INTO11 21. 3 COARSE 14ESHe I __________________ 

G RP.'. 30 REQUIRED 3 1r9RAT 103S. MFD OF-6.967677f-05 OCCURRED IN 1141. 21 COARSE MESH=W 

GRP. 108 REQUIRED. 3.~ ITERAT 1I14S. NFL' OF 4.569226-05 OCCURRED 114 141.. 21 COARSE HE silo ____________________ 

GRP'. 109 REQUIRED A' IIEILAI IONS. MFU OF .S5?.064O-O5 OCCURRED IN 1141. 21 COARS E MEStHO 1 

OR!'.110 RQUIRD 3 IE~tAIOWS.NFLOF 5.14.4-015 OCCURRED 114 111 2NORSTES4 

GAP. 102 REQUIRED_ I I1ERA!IONjS. MUD OF- 567fibS-D OCURD211 1. 2COARbE HE SHE I 

S R!'. 131 P.E.UIRtO I. ITEAAIIOJIS. MFL) OF 9.134451~f0S OCCURRED IN 1141.. 21' COARSEF MESH- I IL 

- GRP.- 103 REFU I RED 3 ITERATIUNS.. NFL OF 2.92927E-05 OCCURRED 114 1141 21 COARSE MESH-. I 

-, GA. 11 REQI)S 1RT~F F OF 3.112790f- OCCURRED 1" 1*1 2 ORS Tl~ 

GPPR!. I10a REWAIRED ' AIIERATIOINS. NFL) OF 2..370 OCUE 11 11_21 _ COARSE MESHe 3 __________________ 

GRP'. 176 REQUIkEOl 4 IRII15 FO OF- z.60729E-05 OCCURRED IN 1141. 213 COARSE NESt.. I 

r....,.CRP"3018 RE-QUIRED 4 ITE`RATI10145. MFII OF - .94695E-05 OCCURRED IN INT..,&I COARSE HE SHE I** 

GRP. 119 REQuuIRED 4 IIERATiUNS. .NFD OF 5.69704609-O OCCURRED 114 114T. 20 COARSENEM 2*" 1 

4 a GRP 110. RE40J1RED 3.ITERATION~S* NF I; OF_ 6.55714tl-Os OCCURRED IN4 1141.*21. COARSE MIESH: 2..............1 

GRP. 1213 REWUIRED 4 ITERATIONS. lifts OF' -2,C5579E05 OCCURRED I"4 1141. 21 *COARSE, MESH I 

GRP I&#*hDS REWRE -7I 4 ITERAIONS MFO OF
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GRP. 143 ftQU~ItkU 4IitRiw.'NS. Mi,& DOi jbbOlk-05 GCCUKtREO IN ITo 21, CC#RSE NESHU 2 2..  

FINAL MilNlTOA LAMBDA 1I.446113&E 00 ANGULAR FLUX ONd 1.4 
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-'a

%C)

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

1SC ARRAYbE OFJ. IREXTRA RAOSS SCIN........  
*.1 -- Y 

lIT NUMBER OF NUCLIDE S FROM MASTER LIBRARY 2 
_ ,T NtIMBER Of NUCLIDES FROM Il-SECT LIBRARYILG2... 0________ 

MAT NU~tbER OF NUCLIDE S FkUM x-SICT LIBRAKY ILOG 33 

- CR.~__ ANISN/DoT/MURRSE OUTPUT TRIGGER.__ 
____________________ 

- MXX TOTAL CRU!.S St1C1014 POSITION' 0 

MS W1'I-4IPJUP SCATTiRING CRiOSS SECTIONPOM-ItZPU.. 
0 

IRIS NUMbER OF itfSLJANCE CALCULATIONS 
0 

T OM.__ TABLE LiGT" FORl CHO!S SECT IONS .. 0 ~. 1 

1Pm IS AN OLD ANLIN Ll ORARY MOUNTEDi ? IOJINO/yEt) 
0' 

-- IPP OUTPUT. OPTION .TRIGGER. -
-1 

- IPFC PRINT CýtITROL - ANISH OUTPUT-- - 0 

OT 

tL 

TAPE IDIN1IFICATIO" NUMb*R 11.  

NUMBER OF NUCLIDiES ON TAPE 
NUMSER. OF NfUTRON IENERGY GROUPS ___-- 

FIRST THEMALNETRO .-- G GA OUP 9 

_t~Vl..PL MAjnt:5GY. GRtOUPS0 
______________________ 

TAE 0 SUPER-XEORN tIBRARY-LAST DIGITS OF ID ''S ARE COOED AS FOLLOWS--, 5-900K,6_______________ 

MPERATURES ARE. GESIRT OtCALL C.W,, CRAVEN. 
JR. H~ . H. GREENE--ALL ________________ 

MAL DATA iS PD' I IFTGS94i. -ALSO Jo WILSON DATA AND 3 j/Y 'fUcLIOIS -JUL~q I 

IT.TP 131GE -- "I~l 10104-40 THRA EPRTR! 246KLo 

a- OXkYOGEN NATURAL WW" - ST;O3I404O) KEER EL TEMPE.TR 293.6 .K __ -- =03 ~ ~ 
2 OX~bEN NATURAL BROWEN - ST. _JOHN KERNEL TIF 9.6KLO' 

ALUMINUM __NATURAL RWN-S.Jt KNLTE!.u627013.. K3 I3CYO0_ 

W CtNOM IU#% ThERMAL TgMPsz94.6 
2 '000O3 

* 5 MANGANESE_ THERMAI.E 9E!.!..yO.4. K 250005 _____________________ 

9 SILVER-109 
419 

9 -... yMERMAL TE APERATUREm.294.kA.~. 
~ 413 

IA WfliI~4-I~ S.491150O

e 

I 
*1� 

.4.  

a,



*. .*. .'

0 NUCLIQES. FROHM IDt. TAPE - _________________ 

12 UAANIUM-256 THERMAL TEMPERATURE 0 2V4.6 K 925 
I3-..URANIUt4-23dR TnEkMAL TEMPERATURE m 294.6 K 920 ______________________ 

-4VO HYN-G4RIOS I--TERM03IS-b4O x-6&o THERMAL T ERPERATUREn 294.6. K to 

GEVON NAURAL BIWN NAUA STW.-$. JOHN KERNEL TEMP. w23. 29. K 000o 
ALMIU NICATUAL. NRAN BRS. OWN KERT.JONL TERNMP. EPN F. 32~ K 300 :Z)- '1oriJ 21.0003 

HYIRON N-THERMAL TCR831X940ITEML.bP4TRm29. 00 

N i-THRMA L1 TH9A.................. .0...........250003 

NIKE THEMA TEMP-2i9. .6'00 

SILVIR-&0V .471090 

-447fLAstItj13.C oF 6.60i VEP.U iSA EVRA kiiE oit. 6 

CP9.EATCSUN UP .0 VERSUSAVERA6EAUE.  

* GP 96 ELASTIC SUN OF 0.0 VLRSUS AViRAGE VALUE 0.0 

GiP VTELASTICSUN U f 0.0 VERtSUS AVERAGE VALUE 0.0 

6-UJ,.. -- U-0. -VtRSUS -AVERAGE VALUE -0. .0 

j P 99EATCSUM OF 0.0 VERSUS AVERAGe~VLE.  

OF .100 LLASTIC SUN OF 0.0 VESSAEAEVALuEr o.0 

* OP101 LASTC SU UP .0 ERSUSAVERdgE -VALUi 0.0 

2 GP 103 EiLASTIC SUN OF 0.0 VE ItUi AVERAEi i VA~LU 0.0 

rPip 6,!LAiTiC SUn OF 0.0 VERSUS AVERAGE VALUE 0.0 

* NP~~G 104 *EL&STIC SUM Of 0.0 VERSUS VRGiAU .  

* ~ ~ ~ a .. .i P1i"ELASICn S&M O 0.0 VERSUS iVEiRAGE VALUE 0.0 

Gii OP10 LiiTiC UM OF 0.0 VERSUS AVERAGE.VALUE 0.0 * 

* OP 309 ELASTIC SUM4 OF 0.0 VESSEA0 AU .  

G O 106 ELASTIC SUN UP 0.0 VE RSUS AVERAGE VALUE 0.0 04 
GP1 ELAST6iiC SUM OP 0.1 VER SU S AVERAGE VALU 1*0 9 

GP 110 ELASTIC SUM Of 0.0 V ASUS AVERAGE VLUs 0.0 

GP 113 ELSTIC~i suit OP 0.0 VERSUSi AVRAGE VALUE 0.  

~GP 1U4 ELATiC Si UM Oft 0.0 VRW46Af7;AE 

..- ... ...... ....... AV G 2AL1E 0.0

I. . .  

Ii 

ft...  I:

6�� 

i. 9 

J9



C, C - .b. � b* I *** � .4 � .�a.*. -

- �

_____THE TITLE UF IsiE PARENT CASE IS AS FOLLOWS -SR .-.-- CEL-RIx1 

:1 XSDRN WEW1I4T4ED APk-PAKENI CASE iNTIILED X D N 2 2 C L WR 1x7 . j 4 N P

TAPE to NUASER OF 16 
-Numbe .A Oý tkUTRL14 dkOUPi NUMBER OF GAMMA GROUPS 0 

_FIRST 'WMfR"ALGRVUFý.,.____ 94 en 
TAeLi Of'CONTENTS 

"VOROGEm--ImERADS.Ipt;qO3tX-6401 THERMAL TEMPERATUR"._294ok 9 iu __' 10001.  
-UXYGIN - NATURAL DkO4" - ST."JUHM KERNEL TEMP* 0 293*6 K 10 00003 C 

ALUM104UM NATURAL 8RO-JN - ST....JO" KERNEL TEMP..!!' 627.13ý. I D. 130000 

. ............. twomium - . .TheitkiiCiEMP-294.6 lu 240003 

MANGANESE THERMAL.. TEMP. 10 250110% 

mum TH(RMAL TEMP029,-6 
260001 

C, 

hICKIL 
10 Z@0003 
JU 47LUV6 

THERMAL TEMPERATUREn.294.6 K. I V __.4eI131 C.  

INDIUM-11.5 
ID 491150 

JEAD NA.7URAf,_ .jmkqw-4_ -. $I. JOh1`# K1R4eL TEMP. 293.6. K -.. to _ 820000 

UOIANIUM-235 7HERMAL TIMPtRATURE Z94-6 1( 10 9223:ii C.  

URA"IUH-238R THERMAL -TEMPERATURE A.294.6 
T*MPEkATtnEm 294.6 K to LOD 

OXYGEN� _NATUKAL.-_ BROWN. --. ST Jail" KEANELTem0.p 293.6 K -10- B 00 

ZIRCONIUM NATURAL BROdN S7:_JoHN*kERNEL 'TEMP. 627.13 K to 'PS6000 

_V 

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

Nil 

% a PCI ENR 

n n -tj n



- - - - - *�OW � ThT
* 2

41i .iY... .N iFL-G 

PNA 1?XIV PINdS.5144NPTH35 C N~FL aSt HODIOG FUEL XitiA $S 

* . NUBE OPGEENA INS OJSTART IYPE 0 

~ij~i~i 'GENERATioNBE1WEhirCI ACRPO diif 0 

NU.4ER OF-uNraTiWiimi4S Tu BE S-pkiPPE 3 LIST INPUT X-SECTIOMS READ FROM TAPE N6 

NUBE (P NEGYGP--'S123 LisT 1-0~ I4XiURE XSECT IONS NO 
MAX NMIEROFENRGY TRANSFERS i)0N 

lux;__k LIST 2-0 MIXTURE X-SECTIONS NO_________ 

N4UMBER.. UPINPUT NUCLIDES .1LIST PISS. AND ABS. mY REGION NO 

NU4ERPIXUES6USE X-SeCTIONS PROM PR fVIOUS CASE -NO -

*ii NUMER-~i OP IINGT TAL 61iENTRfiESiT USE SEOMMTY FROM PREVIOUS CASE NO 

-NU4BEA OF GEOMETRY C .ARDS - USE VELOCITIES PAW . PREVIOUi-tASE -NO 

*) NMEOPBXTPS44 COM4PUTE MAIRI X K-EF FECIIVE BY U NIT YES0 

NUMSER.UP U~lfiiTS - lNX iRtIO 2 COMPUTE MGATRIX K-EFFECTIVE mY MO0 TYPE WO 

NUMBER OF UNITS IN V DIRECTION 22 LIST PISS PAGO MATRlIXBY UNiltN 

- NUMBER OF UNITS INZ DIRECTION I ADJOINT CALCULATION NoC 

* n.NMBROPUC1ESR~U5-O TP -bUSE EXPONE NTIAL T RAN SFCPJ4 No 

AOND TYE CLLLI FLUX NO 

ThEALODOSAR *Xa 00 X *1.000000Y 0.0 -V 1.00000E 00 +Z -0.0 -Z 0.0 

STORAGE LOCATIONS REQUIRED FOR THIS JOG ;0430431'.  
a A tit4AMLNyI LA 0XILt, A&LQN $m 7611 ____________________

2���' 

I,.  

a-.%0

-C

I.  
II.



CROSS 'TA0f__ 

- MUC:L I vi 
194.6 K 

-MUCLIOE--S-.Oooo:$.-OXYGE"--...NATURiLL--SP4W" 
- ST* OOHN XERNLjfMP,_j.293AkK 

muCLICE IJG006 A .LUMINUM NATURAL 6ROW4'Z'ST._J0HR KERNEL TEMP. a 627.13 K 

TER 

003 0 42(,7CIbi-066701kd'-00000*06---OOdBDS6

Ki IR) 520720C4 

MAI" 

STAN0Ai5_FWUP irikiii-ýE3ticuyidW'tdNT'fWlfiý 

_ .NUCLlDEj_ .l-#00G3 -- CHRG.41U" MAL Js "'PaZT44.  

NUCLIDE n 250005 MANGANESE 414AMAL TEMP "OoO K 

NUCLIDE P_ 260001 __lRCN TfliPuZ94.6 

MUCLIDE a kbOD03 NICKEL T14ERMAl:-TEMPw294:.i 

MUCLID1 t_- ,471090 SILVER-1 09 

HVCLtDf-;; eibIL31*- CAD"IU14-113*-'----- **-- -* 'THERMAL TIFOERATUREZ-144.il 

4 MUCLIDE..ft 491150 __IPvOIU'4-115.  
NUCLIDE 820000 LEAD NATURAL GROWN St. J" KERNEL TEMP. a 293.iý'K" 

s NUCLIDE_!ý_ T22351 _ UNANIUM-235 THERMAL TEMPERATURE a 294.6 K.  

NUCLIDE m 91236 1 URANIUMZjdK THERMAL TEMPERATURE a 294.6 K 

a "VCLtOft_ _I0Q,_ HYDROGEN-THERMOS 10*10031X-i-6401 THERMAL TfMP!RATUR5v!.?94.b.K 

000 OXYGIE" ATUAAý OROWN - St.'OhN'KERMEL TEMP. n 293.6 k 

60000 IRCONIUM,_N T Aý ____# D"

....3 A 

i144. IN -PITCH ý.S PCT EMR FULL CASK, M006Giki-ýL ifICA. S 

Of4SITY 
2.41LOOE-04.  

moo 3.4322of-02 
400000 3.ti4tsGE--03 

C.1 k 

- - 1- - .100__.f6ql4310E-02.._ - ..  

10061 6.6743CIE-0Z 
8(s003_3.33?I0E-0k_ 

3 240003 1.67330E-32 
25000S..J.761;005-03, 

3 _20001 b.04!6GE-42 
Z Ze"03__.t.3667nE-;-03 

094% 2. 1707-NE-02 
4 401,131 3.31.72DE-04.-

820000 3.k993GE-0Z

r

A-



-L. 
. . .4 .g� 

* 
. 4

.............. I.

S4. ,.,

PWA 17KIT PINS .014'. IN PICHifel PCI ici iMiLL CAS dii04400G FUEL XTkAiS 

6 E61W f iVD S-CRIPIO i 10f1; 

jisoIoX1.4B11Efc01 -x 0.0 *Y.1.0693i 00 -V 0.0 +2 3.457"i 02 -Z 0.0 p

* .�...

x 

I.  
0'4

S 

I 

-P. *.: � I 

I.  

.4

.�1 
I I

S BOX' TYPE 2 

-6 *. Q-.230"f1* 0.  

REIO -L .- . _.0_ 

TU W0 3 .X 1.22341#01 x0. n0.0 02 L 00 

3 UBID 2 ~ x 1.2325E 01 -X 00 . Yu .5oli0 - 0.0 #2u3~7l0 z .60.  

+. 01 . 0.0 .2 . 6 1.Zas0.  

REG ION 

CU~~i~iD3X3f6hOf 1 -X0 2 71~i-u.  

4 CUSiidi 3 .XIZ3 1 - . y9.44506 00 -V a 0.0.Z 3.5Eoz - 00*c1.  

SCWaGID 2 OX 0-122E i -X a0.0 #y 9. G -Y a 0.0 *z .is5?&E oz -1 a 0.0 

. ciibb 6 *XuZ.4V611I1 -X * . yU.40 0- - 0.0 .2 yicio -Z 0.0 

BOA TVP E 4 

1 CBUI 1 X -1.13746 01 -'A 0.0 *YU .10~ Y*00* .56 2 - -00 

10UOI 3 6.0 l.149.I-f- 
-0. 0.9SiO41 -

3CUBOID 4 *X u .2 1201 01 -X 1 .0 . 9.10 1-Y -00. .56 2 - .  

cu . .1201-01 -V .0a 3.56 
CUBOI 1.24 01 -X 0... *. -- .oi0 

CUM 6 * 141109.5120F-01 -V.0.0 a .61 02 - .

I.

. . tL. . .. W.. I... .



e~x .VP !.  

CUBOID 3 .X a 1.-46 071. -X Al 0.0 *..10 0 - Z361E0 zI.  

.- .~Wx *X1.L7EiX..0. n.S0 00 -V.0. *Z 4OiZ - 0.0 I 

-3 UW611 D 4 #X ma1.2120E 01.-K . V*2.80 0 -0.0 .1 3.48768 @i _-z 0.0 

I ~~ ~ 2 CUBl a 4X I.2-- _X 7 -x 0.d- Y0.8000 -Y 0.0 . .56 r 0r 

S~_ *iL35~10.0 *Vf .33MWtZ 0.0 

*6 7. 0.0_______ ____ 

REG6IO14 

*x 4.41201-01 -Y * .0 *Z*367802 -Z a 0.0 

-' 2 d 'CUSOZO 3 *- -f.C4-9 680 -x * *V * . 02~~eo -Z a .  

3 _____CWIOaD 4 .1 * .ZIAS0E 0 -x sm 0.0 Koo 6 5 0. 6Z ~ 7E* 2- Z 00 

-C8 1 3 X . 234E 01 _T7.0# .1O*el -- . z3.5 0:0 C0 

-. 510 2 1.35E0 -X 0* *Y -6.12 1 -Y or 0.0 .za.& t6 02 Z-z *ONo

2 CUlO'I'D 6ý #X 1.1461E 01 -X a 0.0 a sY 452L 91 010 -Y 0.0 *z 3657~f 02 -Z 0.0 

3O TYP 7

.8 U610 d1 *e 1.i4&E0 - 0.0 ,fssr0 -Yx! 0.0 . 367 02 -u0.0 1 
-01 =_ +* u461u000# 945E0 -V do 0.0.76 00

3C;-3b976 02 -1 0 -A A. 
* Y.,M 

- -'- i - -7390-i .29E0 

-J CilBOlO 3 *.23401 -X 00*9.b20 0.0 .0Of.6780--z- 0.0 

6CUSOO a * * 1.611E i -xa 0.0 .1 a 8.4598OE01 -V *0.0 -- ,~~~a 2 - .



. . . . . . ...p 

R .#* .:4** 
-01 .Z 0.0.  

-. .. ~~ ..-.. - j.~. 23____________6 

3 eibiibi c .412 01 -X 0z~F ~~~ .0 ~ Z99i0 Y *9Si-1 . .54 2 - .  

01 -X a 0.

1* 
I.  
I, 

b.  

*1*

BOX 137-E (0 -X .0__ __ 

REGION- ........... 
02-- ..- -- -- -

2 ubC * 4-1.22345 1 -X GO. Vu.900 -- v 0.0, oz * .5bl0 Z 0 0.0 

3 CbOZ i X -1.46MEO -K -6. Y*I5S00 *00U 376.141 02 -1 a 0.0 

BOX TVPR 11 

REG ION 

&b CRid- 3 *X~iIqE - 0'.0- *yne455Q - a00U *.1.EO Z .  

4 CUOO X *1.2234E 01 6X .0 +vu .7635600 -Y 41 0.0j~ dZ)~?EZ -Z ..  

0 #X U - -X- - -L.~1 1 - 0.0 .Y 7.76356 G0 -Y 0.0 #Z*1 4.1. 02 -1 w 0.0 

1 CU0O +X *j .134Wif Cl Goo ' . y *9521- 0.0W -04u.64514 02 -z - 0.0 

-box570 WE 02 

0I......0.0 * .10-1V . .  

3 ubbiD . 4 ~ 1 -X -v . .5~ 2 - 0.0 

4CUBOID a .K*ZX50 X .0*. .100 V 0.0 4 'i3.4.if 02 -1 0.0 

6 usabz 6 rX a .Z3ZSE 01 -K * . .514dizF -Fe 0.0 E 0010

*0%

.2

q 

9...

K

-4 P

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



- CUBsOID I *X u 1.1374E01X-00 -. .400 u00- 2336710 Z* .  

2 CBOO . a1.1496E 01Y . Y .40 0 Ya00. 3.65761 02 -2 * 0O.0 
-ieioo 3 * 1 x a 0.0 4y v'.5400i 00' -Y 6.0'.  

6 LUDoiU 6 X a 1.4611E 01 -X a 0.0 #Y a2.5400E 00 -Y 30.0 *2 3.65761 02 -1 0.0 'p

.1 
I 

I

I

I 
*1

BOX -tYPEF 14 1.** 

REGION 

I cusozo I *X a 1.1374f 01 -x 30.0 *Ya 4.IM44 00 -Y *0.0 +- 2 3.6576E oz -Z 0.0 

2 CUSOID 3 4X a 1.1496E 01 -X *0.0 *y * 4.744E 00 -Y a 0.0 *Za367E02 -Z a0.0 

sx MTS 6.10 04 41 - MIME ,y a 1FRAF- -Y a GOo t F 6T 

A CUBOMO 3 +X a 1.2234E 01 -x 0 0.0 Y *a 4.7244E 00 -Y a 0.0 4. 3.65769 02 -2. 0.0 

-5 C~~O 2 .X 10~232SE O1 -X a-0.0 *Y a4.7244E 00* -Y- 0.0 *2 a 3.6576E 02 -1 0.0 

6cIMoiD 6 ox a 1.4611! 01 -X a 0.0 #Y -4o?244E 00 -Y a 0.0 .2 a 3.6576! 02 -Z n 0.0 

REGION 

I CUsoID I *X a1.13742 01 -x 0. 0 +ya 6.1U911 00- 0.0 #Z 3.6576E Ok -Z 0 .0 

2CUDOID 4 Xl19E0 -X *0.0 *Y *6.7*911L 00 -Y -0.0 . .56 2- .  

3CfII 4 x1.2i20EO 01 . f Y .0. .54 0 za00* 

4, CUSO~ioo 2 #X 1.23234 01 -x 0.0 * .61 0- . 2a36710-s6~ 

6 SCUSaoI 2 *X 1.4611E 01 -Xe 0.0 : ý60 0 -Ya 0.0 *3.560-U.  

REGION 

iWOO 4 *X a.1.1374f 01 -x -0.0 +* K3190 - .* 90Eo -z01 

z cue0t0 3 #X a 1.2234E 01 -X *0.0 #y a 0.5986-!01 -Y *0.0 *Z 3.65761!02 -1.* 0.0 

* ~ CU01 2iei + X a 1.232SE 01 -Xu00i~~5ZE 0.0 00. -Z*0.0 

W~-e--. ff ________ ox w4s~o -z .Y9520-1Y 0.657*0 0-L .0.00C



SOX TYPE 1). . .. . . *. .  

C.  
I AD*X a . O110 -X a00*V 2.40001 .0 -ioZ . 3.45145-o 02 Z 0.0 - .

9a T Ypis is____________

I

REGION 

IUOD 5 *X -1.46116 01 '-X 0.0 *Y- .400 00 -v 0.0 *Z *3.45141 02 -Z a0.0 

Box TYPE 0 

REGION 

1X Cbi.c1.461iiF6F7. -X 0.0 *V 702 00~o~ -V 0.0 2*z 3.45)45 02 -Z 0.0 

RE.G ION 

ICU&DID 3 +X 104"411E I -X 0.0 Vu5QQ00 Y .0**347502- 00

*5� 

� 

Cj 

I..  

*1

�z..

box TYPE a2 

I u c a *X **- 0.0 .2-a3.6 T41 0-2

f1

box TYPE 23 ~_________ 

I ~uZO 3 *X *.4SU0 -x 1.613SE1O *1Y.3.iý0- -fo. 2 1769 CA ::-.- 0. 0 

2 cubUto 2 *5 2435101 -X 1.61356 Ol *Y i .069311 44~ a.541i 

.3 fClwE a . Ur; 2.6iiii OL -X a1.46111 01 *Y 19Q9"3E 00 -ya 0.0 a1 3.6576f 0j -Z 0. 0 Vi L 
4 cubalp 2 *X a2.4i.426 01-X U..46L11"0'1 -*#Y u 1.04935 00 -voi*-341E 2 - 0.0 

6 CUbOID 4 ..X w2s748iO 01 -X* 1.4611E 01 *Y 1.0693E 00 -Y a 0.0 . 2*3471o ?a0.00

I -'� i-��i�"-w ____

t CUBOZo 3 *X 0 1.3500E 01 -X a 0.0 *Y 1.90501 00 ---y a 0.0 #1 3.65766 02 -Z goo.  

a CUidIG 5 -*X a 1.4oUUOI E*-**-K** 0*.0o #Y 1.90o0s 00 -y of 0.0 *Z 3.4576F.0 o--z 0.0

I:

ON 
co

''I 

-S

BOX TYPE 19

.f



fT

a CUeoO -ID , *X 5.0350E OL -x a 1.4611E 01 + Y *1.06936 00 -Y a0.0 #Z 3.45761 02 -Z - 0.0 

9~ CUBOID 3 *X 504 72E G1 -X a 1.4611E 01 o.y a 1.0493f 00 -Y *0.0 +Z 3.6576E 02 -Z 0.0 

* 1 0cusoIo 4 .X a5.10339 01 -X a1.46116 01 *V a 1.0693E 00 -Y 0*00 rZ 3.6576E 02 -Z .0.0 

it 11. cusaip 3 *X 5.12101 03. -X 31.461E101 *Y a 1.06936 00 -Y *0.0 +Z a3.65749 02 -230.0 

12 Cu0olo 2 *X 510E01 -X a1.46111 01 . *Y 1.0.93E 00 -y a 0.0 2*Z 3.6576! 02 -Z *0.0C 

*13 CUSOID 6 #X *5.7150E 01 -X *1.46 I9 01 +Y 31.0493E 00 -Y a 0.0 42 Z 3.65766 02 -L a0.0 

14 CIJoloD 3 +X* 5.9055! 01 -X a .46116 01 #Y 1.0693! 00 -Y n.0.0 *Z a3.6574E 02 -Z 0.0 

0 s CUBOID 5 *X a 7.429S9 01 -x 1.4611E 01 *Y n 1.06936 00 -Y a 0.0 +Z.3.6576E 02 -Z *0.0 

16 CuROID 3 +X a 7.93751 01 -X a1.4611! 01 +Y 1* 06931 00 -Y 0 0.0 *Z *3.6576E 02 -Z a0.0 C

I17 CUSOID 2 *1-9.45 01 -x 1.'46111 01 *7 1.0493! 00 -1 n 0.0- *Z *3.65766 02 -Z 0*00

V:

b�*.  

I. bXTYPE .24 

I c'un-I 024 LZS4 E 01 -Xa 1.4611E 01 +Y n9.5120E-0L -Yia 0.0 +Z 3.6576f 02 Za 0.0 

a UBOID 6 .*X 2.46LE 01 -x n 1.4611E 01 #y 9.51209-01 -y a 0.0 4r 3.6576e 02 -Z a 0.0 

01 +-* -. . .. -. .,-----O ..-.-- 0-* 3.--.. 0 - .  

4.3 CUSOID 2 *X *2.742E1 01 -X *1.44119 01 *739.91209-01 -Y a0.0 #. . 3.45761 02 -1 0,0.0 C 

4 CUboID 2 *X a2.6842E 01 -X 31.4611E 01 +y a 9.51209-01 -Y *0.0 .Z *3.45741! 02 -Z *0.0 

6 cusaoD 4 .X -2.7480E 01 -X *1.4611E 01 +Y n 9.51209-01 --Y 0.0 .2 u3.657619 02 -2L 0.0 

7 uoo j * 2.. . ...2.0L .X . -61 .1 *.... 0....Z So 6..E... -L.. -6 0 

a USI 4ul .I a 5.0350E 01 -X 31.44119 01 7*Y 9.9120E-01 --Y a0.0 .23 U3.65741 02 -1 a 0.0 

7 cueoiD 3 ox a 5.07Z0E 03. -X *1.4611E 01 +Y M 9.120-01 -Y * .0 .21 3.6576E 02 -LZ u0.0 

it CUBOIO 1 *X 3 D.12101 01 -X *1.4611E 01 #Y 9.5120!-01 -T 0.0 .2 a3.6576! 02 -Z *0.0 

1 UOI 3uol *X 5.101.2E 01 -X a1.4611F 01 .7 9.9120!01l -Y a0.0 +2 3.6576E 02 -Za 0.0 

10j-j CUOI +X a 5.71501 01 -X n 1.4411E 01 +Y 9.9120it01- -Y a0.0 . .3.6976L, oz2 -z a 0.0 

14 CUSOI 3 +X 0 5.129059 01 -X *1.44119 01 #Y 9.5120E-01 --Y 0.0 2*Z 3.6974E 02 -Z23 0.0 

2scslo 5 * 7.43295 01 -X I 1.4611E @1 #y 9.51209-01 -Y 0.0 .2 3.6076E 02 -Z a 0.0 .  

16 CUSiio *X a 5.9715 01 b -X 31.4611E 01 *Y 9.5120f-01 -y at 8.0 .2 a 3.65761! 02. -Z a 0.0 

17 CLISoIo 2 *X * 9.461%E 01 -X * .46110 01 *Y *9.0120!-01 -V a 0.0 +Z 3.6576E 02 -Z w 0.0 

a ______________ . .. .. .. ... ~. .... . .  

so% TYPE 259.- - .. . .- . . .. - - - - . - - - - -:

4 

i� 4.  
:tm.

0� 
..�0

*1� 

I

dw



REGION 
. . .......  

* I -:si. 3 .X *2.4'3651 '01 -x a 1.41351 01. *Y 4'@2 00 -Y 1-52 ___ __ 3.076 *-Z 

:1. U 0 2 *X * .43656 01 -x a 1.41351 01' #y 9.44501 00 -Y a0. 0 2*z 3.65766 02 -I' 0.0 

3 CUd010 6 1 2.64511 01 -x 1.4611E 0 .Y *Y 9.445015 00 -V -YZ 3676 2 - 0 

*4 CUBDID 2 +X 1 .6742E 01 -x - .4611f 01 .Y -9.44501 00 -Yu 0.0 *Z 3.65761 02 -Z *0.0 

i SC-uBOiD 3 *X * 2'.65646 01 -K 1.44115 01 . *Y 9.44006 00 -Y 0. *Z 3.65766 02 -Z 0.0 

4CUsulD 4 *Xm 2.748S0E 01 -X * .'4411101 #Y 9.44501 00 -YE 0_____0__ 
a,3616 2 .  

.7 4 110 y 0.0 *2 3.65761 02 -2 0.0 

1 CMoto 3 .Xa270 1 -X 31.4611E 01; *Y a 9.445050 y0..23 51 02 -- 00 

8 CUBOID I +x 5.0360E OL -X 1.46111 01 #Y a 9.4450e 00 -Y a 0.0 3.Z .6O -Z a0.0 

9 Cub=0I 3 +X 5.0472E 01 -X 1.44119 C1 *Y *9.44506 00 -Y 0 0.0 #2 3.6576E 02 -Z a 0.0 

10 cgjaaE0 4 4x 0 5.20dSE 01 -KX 1.46111 01 #Y 9.44506 00 -Y *0.0 .2 3.43166102 -1 0.0: 

it CUBOID 3 #K n 5.1210E 01 -K 1.44115 01 *Y 9.4450E 00 -Y *0.0 *2 3.45145 02 -1 a 0.0 

12 CUBouI a *Xaf.1302E 01 -X 1.46115 01 .Y *9.4450E 00 -Y a0.0 +Z 3.45141 02, -X u 0.0__C 

t3 CUSOID 4 +K u 9.4700E 01 -X 1.44111 01 +Y *9.44501 00 -Y a0.0 .2 3.457660 1 .  

14 *CUSiOID 3 .X a5.0600E 01 X &41901. .4C 00 -Y 0.*Z 3.54 02 - .  

15 cuBOIo S *X 0 1.'.00GE ol - .6I L * .4 0 -Y *0.0 2*Z 3.65169 09 -z a 0.0 

14 CURiloD 3 *X a 1.91006 01 -X- 1.4411E 01 #Y *9.44501 00 -Y w 0.0 .2 3.45746 02 -Z * 0.0 

0_ 
_ 

* *.17 CUBOZOD 2 *X u 9.44156 01 -X *1.44416,01. *1 9.44504 00 -Y w 0.0 *X-0 3.45141 02 -Z a 0.00C 

BOX TYPE 24 

I~ -,al 1 C O O4 *X 5.0350E 01 -x 2.7602E 01 *Y *7.3790"0L-V 1.2190E-01 #Z * 3.45145 02 -Z 9 .0 

2 csc 3 a511E01 -K * 2.6426-501 1*v 0 .59060101 -Y fm 0.0 #2 u 3e45166 02 -Z* 0.0 

s 3 sI 2i1 I K L3 .32E 01 -X a2.4"516 01 #Y n.9.51201-01 -Yu 0.0 .2 w 3.65765 02 -Z 0.0 

5 CUSOID 2- *K 5.59600 01 -KU 2.4134501 *V 9.51201-01 -Y *0.0 *2 .3.65765 02 -Z 0.0 

6 CUBOID 2 6 *X b.SVC0E 0~1 -K 1.46111 01 *Y *9.51,201-01 -Y *0.0 +Z 1* 35141 02 -Z -0.0 

b.59001 01 1411 1 ' .51206-01 -y 0.0 #2 a 3.65741 OZ. -L u 0.0 C 

7 CU01 ,1Kw .7400E 01 -X a .4ol1E 01 +Y 395250 Y*ou*3411u. 
- ~ 

a CubaID 5 . 7300 01 -X *1.46111 01 *Y *9.51205-01 -Y *0.0 . 3.14 02 -Z *0. 0 -4 

9 CUSBI 3 *X 7.800f 01 -X* 1.46111 01 0Y * 9.5120E-01 -y a 0.0 .2 m 3.6576E 02 -Z *0.00 

to cubOlo a *X 9.46156 01 -X 1.4411r010L#Y 9.51201-01 -Y a 0.0 '2 * 3.451&E 02 -1 0.0 1~~ 

B. OX 37r al..



(.0 ., *- ..- . '- * ... . - -.. - - .- -- ... 0. +... .*I.. .. . . 3
.6576 0. . a9411 ( 0.0p .l* M ~ t 

I, CUbOID + X u7.3000E 01 -x a 5.75001 01 o1 a 2.2860! 00 y*00.1 .56 0 Z .  

2 *C08OID 3 +2 7.82oe01!(3 -x n $455001 01 +T a 2.2860! 00 -Y u0.0 32 u.6576C 02 -L 0 0.0 

3cueoulio 6 *N7.8400E Cl -x a1.4613.6 Ot *y 2.2b601 00 -Y 30.0 .2. 65766 02 -Z 0.0 

MGM z *X a 9.4615E 03. -X 00 1.411 0.1 .67EOZ 

box TYPE 28 1561..- - ..- -- .. - - .  

REGION 

3. CUboID 4 ox 3.1311.C 01 AX 1.5S 01 *1 b .2930"~1 --V N *13.'-03. *Z 33.6576t 02 Goo 0.  

2 cusOID. 3 .2 * 3.91 .17 .E1? -x 1.4703! _ 01 #Y 9.51 :209-01. -Y *9.140CE -02 +Z w3.6576E 02 -Z u0.0 

i, Cu---X 3.~ 2 -3-X N -1.4611F. 01 .1Y *-9.b120f-03L -Y 0*00 .2Z 3.6576E 02 -1 0.0 

*4 CUSOID 6 +X 5.5400E CI -X1.46116 01 *y N 9.5120!-01 -YN 0.0 .2N3.6576! 02 -Z 0.0C 

5 CUbOIO 3 #X 35.730OE 01 -X N141!0. 9520-1 -T 0.0 .2 N 3.6576E 02 -Z 0.0 

6 CUsOXO 3 *X 7.09tJ0k 01. -X -1.4611! 01 *1 9.5120!-02. -Y 0.0 42 3.6576t 02 -Z -0.0 

U U0O . *9.o11 '1 - *1..11 1 r 9.51206-01 -Y N0.0 .Z N3.65769 0Z -Z 0.0 

) o 80211! 29 

cu CUOZ It .21 *X 3.9311E 01 -X N1.9563! 01 #y3 9.0b52E 00 -Y 0.0 +z~ 3.6576E CZ -Z 0.0 

RcuSoID 3 .2* 3.0433E 01 NX 1454411! 01 7*952!0 -YN.02N3.7602 -*00C.I 

3 CUBOID 4. so 3.9049E o'. -XN 1.4825! 01 *Y 9.4552a 00 -Y N0.0 +z 3.6576E 02 .-z 0.0~ 

4 CIuscO + N 3.9171.101 .-X 1.47G3E 01 .. -* 9.'.352E 00 YN 0.0 .33.6576E 02 -ZN 0.0 

* *5Cbl 2-3.9262-C 01 -X a 1.4611E 01 +y " 9.45526 00 -Y *0.0 #Z = 3.65761 02 -Z 0.0 .  

.2ol 011O~ -X a 1.4611E 01 +y N 9.4552E 00 -Y a 0.0 +z a 3.o576E 02 -ZN 0.0 

7 cu8loto 2 +x 4 .tf12de 01. -X w 1.4611E 01 +Y N 9.4552E 00 -Y n 0.0 +z 0 3.6576 02b O -ZN 0.0 

*..~~~+ S UDO 6. .0 .40 1 - .61 1 4 9.4552E 00 -Y a 0. *2 a 3.6576e 04 -Z 0.0 

9 CMoto 3 .2 a 5.5400- CI -N14611E 01 *1 9.05529 00 -Y 0.0 %0N3671 2 - .  
*~~~~~~~~+ 3 ~141!0 1N9.52 0 - OO4 .6576E 02 -ZN 0.0 

it CUSOIo 3 e2 N 7.67006 01 -X 1.4.1.11 01 41 9.4552E 00 -YN 0.0 .2 3.6576E 01 -z 0.0 

12 CUoIDol 2 #X a 9.4615! 01. -X N .tofo1! 01 *1 9.4552e 00 -Y 30.0 Nz 3.6576! 02 -zN 0.0



REGION J j.  

I 1cusulc I .1 3.13111 01 -X a 1.55436 01 #V a 6.90E0 -v 0.0 *2 3.65766 02 -Z 0.0 

Z-CuaIOI 3 *X 3.8433E 01 -X w 1.5441E 01 *1 0 B...s9ao-oi -Y 0 1.0 .Z 3.65741 02 -1 0.0 

3 CUsoID 4 "X 3.904.9E 01 -X 1.4925h 01 +Y 8 .5980"-1 -Y a0.0 *Z a3.65766 02 -Z u 0.0 

4 CUSOZO 3 *X a .91111 01. -X 1.41031 01 *Y a8.5960"k0 -Y a0.0 +2 3.6516E 62 -Z 0 0.0 

4K UUOI 3.22 0. - 1.46111 01 *Y 4085980"-0 -Y *0.0 *Z *3.&5746 02 -Z u 0.0 

& CUNOID 4 A6.82 01X W -x *-I' 1.4115 1 -C-*V a u"-s.a*'8OE-oi -Ye 0P.0 #1 a 1.6sv14102 -Z - 0.0 

7 Cubulu a . *X 4.81286 01 -X s 1.46121 01 *V a *.599eo-oi -y a 0.0 *2 a 3.6514 02 - 0.0 

- .SCU~bo*D- 6 *X .5.07006 01 -X w 1.46115 01 *Y a 5.59B01-01 -Y a0.0 +Z = 3.45741 02 -Z 0.000 

9 CUMOIP 3 *X * 54k001 01 -X 1.46116 01 *Y a 8.9805-01 -Ya 0.0 +Z * 3.65766 02 -Za 0.0 

10 cIIMolo 5 +X* 6.9400E 01 -X *1.46116,01 *Y a .59@05-01 -Y 0.0 *Z *3.65766 02 -Z a0.0 

0~~~~.* aX14&1 0166 OW. -Z9050 -V 0.0 

It CUSOID 2 +X 9.46156 Al~ -X a1.4611E 01 *Y a8.59801i-01 -Y 0.0 *.2 3.45741 02 -Z a 0.0 

REIO 

IcusoIO I *X 3.83115 01 -X a 1.5563f1al *Y R 3.511001 00 -Ya 0.0 O* 3.65741 02 -Z 0.00

2 CUBOIo 3 aX 3.8433E 01 -K a 1.5441.1 01 *V SAL3.100 00 -Y 0.0 *Z w 3.4574802 -Z a .0 .  

3 CUSjOID 4 *X 3.9049E 01 -X a L.46255 01 *Y S .91006 00 -Y a0.0 2*Z S.65741 02 -Z *0.0 

4COD 3 3.9L72c 01 -X a 1.47116 01 *Y 3.8100E100 -Y 0.0 +Z 3.45741 02 -1 0.0 
4cus M OIOa Xa 3.91762 01 -Xa 1.4603E 01. +y 4.10 0 v 00: 3.4710 Z:00.~ 

4 MUOWIO *X 164.9700E ul -X 1.46111 01 #Y 3.81001 00 -V * 0.0 .2 a 3.45141 02 -Z 9 .0 

a CUJOMO 3 'K a 5.19006 01 -X a1.46111 01 V*Y 3.81005 00 -Y a 0.0 +Z a 3.654 2 - .  
. CUDOIO #X 'K 7*4.005 01 -X a1.46111 01 '7 3.61006 00 -Y w 0.0 '2. 03.45145i 02 -Z 0.0 

90 CUBOID 3 +X 9o7460056 0 -X 1-44116 01 'V 3.51001 00 - 0..2*Z 3.4514" 02 -Z *0.0 

103BI K*94156 01 -X a 1.64311 01 'y a 3.9810601 0 -V a0.0 +2 3.65766 0a -Z a 0.0 

3 CL'401 4 *X a3.90499 01 -X a1.4#564 0 OL Y a 0.59801-01 .- Y a 0.0 +2 a 3,45746 02 -Z aG0.  

3 .1.39049101-A a '1 6.5980fi-01 -Y 0 0.0 .234140 z .



-

7r 

-

6 *OO 6 V 3.9b2!0 01 -X a j.4611E 01 *Y a 6.59s0!-o1 -Y a 0.0 .2 3.6576E 02 -Z 0.0 

7 CUBOID 2 3-

6 uol CUOI *X n 6.7900E 01 -X 1.4611.1 01 +y 89S5960E-01 -Ya 0.0 *Z a3.6576E 02 -Z a0.0 

9 CUGMI 3 *X 7.3400E 01 -X 1.4611E! 01. +Y n 8.5980E01 -Y *0.0 *Za3.6576E 02 -Z a0.0 

*-CUBI 1.411 03'61E-1 . a *,59GOE-01 -Y n 0.0 2*Z 3SAME6 02 -Z 0.0 

Se. TIFP!, 33 

0 REGION*--CI.  

& IDI 1.ut I K * 3.0311E 01 -X le1.563E 01 *Y 7.76359 00 -A * 0. 0 +Z 3.6576E 02 -Z .0.0 .  

CUMoto 3 *Xs 3.b.33E 01 -X 1.5441E 01 +Y a7.76356 00 -V 0 0* . S6 2 0.0 

CuBZO . a .V49!01 -X *142!0. **773900 -Y 0.0 2*z 3.6576E 02 -Z a0.0 

4 cusoDW 3 *X -3.9171! 01 -X ;1.4703E al *Y *7.76356 00 -Y 0.0 .2* 3.6576F OZ -Z 0.0 

801 2uoo z * 3.9262E 01 -X 1.461te 01 +Y a7.7635E 00 -Y .0 *Z 367E02 - .0 

.;. +Y- .1.S 0 Y 0. Z3.6576502 -a0.  

Cub3I 60 .5900f 01 -X n 1.4611!E 01 +y 7.73!0 -Ya 0.0 *Z* 3.6576E 02 -Z m 0.0 

.9 *UOO 3 X w 7.190ofl 01 -X 1.4 61.1E 01 +Y 7.76356 00 -Ya 0.0 .1 3.6976! 02 -Z *0.0 

10nbID 2 . 9.461:if 01 -X 1.* I 01 +Y 7.76351 00 -V 0.0 .1*3.6576! 02 -Za 0.0 

BXTYPE 34 

4..'. ~~REGION . 4--...... 
. .  

ICUSuiID 4 *X *3.8311E 01 -9 a 1.9563E 01 4Y a 7.37902-01 -Y 1* 2190C01. .2 3..96516 oz -i 0.0-i 

t '2CUtOIO 3 *X a3.0171E 01 -X a 1.4703! 01 OY a 8.5980"t0 -Y- 0.0 .2* 3.6576E 02 -2 a 0.0 

i.urto -' X *3.9262E 01. -X - 1.4611E 01 #Y *9.5120!-01 -Y * 4.. *Z 3.67!02 - 0.  

4CUSOID 6 *X *4.2000E 01 -K *1.46111 01 #Y a* 9.5120E-01 -Y 0.0 . .56 2 - .  

#Y, n UOO 3 * .. 0!0 x*141!0 .1. 9.120541 -Y a 0.0 + Z a3.6576f 0 2 -z 0.0 

6 CISOO S~~* 6340! 0 - * .4.1! 1. *Y 9.120-0 -ya 00+Z a3.65766- 02 -2 a 0.0 

7 CUBOID 3 *X 6.92001 01 -X 1.4611E501 *Y 9.SUO"-0 -Y *0. 0 .*367!0 a.  

a 8CUSOIo 2 *X -9.46X5! 01 -XRu 1.4611E 01 +Y a9.51206-01. -Y a0.0 .Za3.6576! 02 -Z n 0.0 ( 

OXTYPE 35 

REGION 

C



* . . -. * S...

w*-a.w�-EmW *7� �-..a

2 CUbiNG 0 *X a 'm.300.u 01 -X a 1.4611E 01 *V a 2.54001 00 -Y' a 0.0 * .50 2 - ~ 

4 U00 3 4.6*3100E 01 -X *1.44111 01 . *Y 2.5400E 00 -Va 0.0 *Z a 3.05761 02 -Z a 0.0 

2 EX*0.40 01 -Xa 1.4611E, 01 #Y .724001 00 -Y w 0.0 #Z a 3.05701 02 -Z a 0.0 

4 CU61s00_ _ _ 5 ~ : 5.8900 01 - 1.46116 1 #Y 4.24600 - 0. 21 2 ::::0.  
5 CLIBOID 2 *X 9.4615E 1 -X 1.4*1IE01 # 4.2.4400 - 00 3.4$766021 .  

BOX TYPE 37 

REGION" 

I UOI 2ul K #X 5.50006 01 -XE 3-.14006 01 *- *.7691I 00 -y a 0.0 *Z a 3.65760102 -Z * 0.0 

4 CUbolO 0 *X 9 .46015 01 -X -1.40.111 01 *Y a 472491600 -Y a0.0 *1 3.0510.102 -Z a0.0 

L Uoulo 3 *X u 3 Ei#h 0, 1 -X a .44111 01 *Y - .712441 00 -Y w0.0 *2 a 3.65701 02 -Z 30.0 

CIh6I Sul x * a $.6900E 01 -X 2 .09001 01 *T * .712441 00 -Y 0.0 *Z 3.45161 02 -Z 0.00 

-dUBI 3 *uua X u 5.60000 01 -X *1.40111 01 *.Y 9 .12441 00 -Y 0.0 *Z a3.45716 02 -Z 0.0c 

*0CUsolu 2 *Xa j.65 01 j 1. 4;i1 01 C Y ar 47.712500 -YE 0.0 *Z *3.65761 02 -Z *0.0 

I CU6UIO 5 *X 4 5950001 01 -X 2 3.1001o 01 *Ya4.74911 00 -Y a 0.0 #2 3.65761 02 -Z *0.0 

- .. ...- - .. , .. ...- -.--.7 91 -. - -. __ __ _ __ __ 

a CuU60O a OX a .48006501 -x 1.040111 01 'V .70911 00 -Y a 0.0 *Z a3.05701 02 -1 0.0

I.

9 e 

3.

:. .. I



3.. *..DI 2. . ... ... 1S -L -. 1.61. 01 .. 
Z.400 00 -Y . . 0*.0t z ._-.... ..  

u- BO Typ '' ' 

* ~ h3 

... 57 6 -2 - - 0 .0C 

I1 CUSOID 5 *X 4.7600f 01 -Xs 1.46111 01 1*Y 1.905E00! - 0.  

a CUBOID 3 *X 5.4.700E 01 -X 1.46116 01 #Y 1.90501 00 -Y *0.0 3.56 02 - *00 

2 CUBOID g aX 9.47(10E 01 -X 31.4611E 01 +Y *1.9050! 00 -Y *0.0 *Z 3.65765 02 _Z 0.0 * * 

REG_ __ ION 

ICBI X400EO -X1.4611E 01 +Y 7.62050! 00 -VDo 3.65T66!1- 0.0 

2 uco 3 + 4.8900E 01 -X 1..1 1*y76G0 -y 30.0 "'57if0 -Z .  

3 CUBOID 5 * a 94.0200 01 -X U1.4611!. 01 . #Y 7.6Z009 00 -V 0.0 +Z 3.6576! 02 -Zm 0.  

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

1 CUBOID 3 +X Z* 4900E 01 -X e .6!01. *Y 7,6200f 00 -Y *0.0 +Z 3.6576! 02 -L 0.0C 

CUOD 2 *X * .140iE! 01. -X 1.4611El 0 +v. 7.6200C 00 -y* 0. 0 #z u 3.6576! 02 -Z 0*00 

X~ *EXO 9.6b 1- .61 01 .1 .7.800E 00 -Y: 0.0 SZu.65760 02 Z 0.  

vi 2 i CUK 3 x 3.4001S 01 -X .1.461118 1 *1 7.62400!00 -Y 0.0 .2 3.65761 02 -Z 0 0.0 

RELCTjOR 0'~.0~ -Xu.61 01. + .yu.60!00- 0.0 . .56 2- . . c.  

WT 10 RI O 

%A 

CISI X* .ZO 1 -X*140611 01.#Y .1 5970600! @01-lolm* 70. 2E.01- * 3--.076 FBE02 -z -* 0.0 [E-z 

pq.blE0 -V 1.4611!7 01 #Y n 50.1020! 00. ,-Y p 0.0888 oz.
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ARRAY DESCRtIPTION-

I.

__-.20.-42.  

-17-39.  

,- 1- 3* ,-- ,.  

_____--___- .""
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...........................................-.*4... � *1b. -flqE n�fl*

V..

0.- MT..N 44 IN PTH3.1 PCT ENR FULL CASK S4W4OG FUEL XIRA SS -... - ...---. 

box TYPE I 
- EINDEFINED BY GEUMETRY CAKO. -- L..j VOLUME u. 5.71462E 0.1 CM*93......... CUMULATIVE VOLUME 0.--5.714626 03 CROSS.......

REGION D~EFINED by GEOMETRY CAWD Z VOLUME46 2.562265 03 CROSS CUMULATIVE VOLUME u 2.56226E 03 CM*"3 REIOWN DEFINED bY.GEtASIRY CARD__..3... VOLUME .....1.28SC66 03 CM9'03.........CU14ULATIVE VOLU1ME_-M......3.64?32fi 03 CASS& 
REGION c.EPINEWD my METRY CARD 4 VOLUME u 4.408186 02 CROSS CUMULATIVE VOLUME u 4*.266141 03 CROSS 
.6601CM DEFINED by GEOMETRY CARD.- ........5.... VOLUME *...7.953246 02 CN*03.-........CUMULATIVE VOLWEE.u...5.06346Ei 03 04*93 

-BOL3YPI. . 3 ....  

REGION DEFINED BY GiUMiTRY CARD 6 VOLUME u 3.92930L 04 CM")3 CUMULATIVE VOLUME * 3.929301 04 CROSS REGIONM [JEFINtD BY. iEOM4EIRY CAMO 7 VOLUME u.-....4.21,1139 02 CM"*3___ CWMULATIVE VOLUME -'-.V?1L 04 CROSS RE,.,ICIN OfFINFO bY GkOIIEIRY LAXD 6 VOLUM4E a 24154985 0.3 CM")3 CUMULATIVE VOLUME a 4.166911 04 CROSS 
....R[EGION LLkFIN0D BY GWu:4 f AY CARD.- ..-.9 ...VDLUAI a _. .. 39v.169 a 02 CROSS..---.. CUMULATIVE VOLL#19 0-....4.22632E 04 CHOO3 

-. _R.LG6114* OkFII4EO by G&UMETRY CARtD--ZO-VOLUHME * 3.1.0985 t02 CX*03.- CUMULATIVE. VOLUME. * S.U476E 04CRS 

REGION DJEFINIED BY GLCIMETAY CAIIO 12 VOLUME a 3.95TIVE 03 CROSS CUI.ULATIVE VOLUME * 3.957171 03 CROSS 
..RE GI UPC LEI-INEC BY GEOMiTRY CARD 13......3 .VOLUME# *.4.24104 E01 CROS -. --...... CUMULATIVE VOLUME OS...3.955D CROS3S.-..........  
150101l DMEIE bY GiUMtTRY CARD 14 VOLUME a 2.110255 02 CMOSS CUMULATIVE VOLUME * 4.4.616f 03 CROSS 

-REGION DEFINED BY, GfuMETAY CAAD...-... I5._.. VOLUME. a 3.96953E 01 CNO4*3............ CUI4ULATIVE VOLUME V......4.25b63UE US CROSS 
REG;IW1 CEFINto BY GEOMETRY CARL) 16 VOLUME a 3.10359E 01' CRO") CUMULATIVE VOLUME a 4.2198146 03 CROS3 

iLtGI~ri 09FINLD. BY.GE(W.ETRY CARU __.....17. _..VULUME a ......7.9b324E. 02.CM'63_____ CUMULATIVE VOLUNF-si-...5.08346L 03 CROSS.-.........

I,.  

I.  

I..  

IL:

ItEGICN DEFINED BY GEOMETRY CARD 16 VOWMEf a 9.510165 03chews CUMULATIVE VOLUME 0 9.51016E 03 Chews 
____ __-REGION DEFINED.BY 1.Et2MLI.A CAI4D___l.....9_... VOLUMEP..- 1.01126E 02 CH*03 ____..CUMULATI VE VOLU141 w-...9.61,116.03 CROSS 

CX J. M.GILH DEFINED BY GECLmET4tY CARD 20 VOLUNV a $0215701 02 CROSS CUMULATIVE VOLUME w 1.613375 04 CMOSS 
- - REGIUiG O1PIlED. bY..GLOME FKY CARD...21....VOLUNE. --....9*540123E 01 CROSS___- CUJIULAT1 VE VOLUlNu.....1.02201E. 04 CM'31...00 ....  

REGION DEFINED by GEL;4¶ETRY CA&D 22 VOLUME w 7.650396 01 CROSS CUMULATIVE VOLUME a 1.030566 04 CMOSS 
SREGIUN OF-FINED.bY. GE UME itY CA~tD...... 23.--. VOLUME A_....1.911396 03 CMO*3.__....CUMULATIVE VOLUJf.L.u.......221705E 04 CMOSS 

REGI0CN DEFINED BY GEOMETRY CARD 24 VOLUME * 3.951175 03 CROSS CUMULATIVE VOLUME * 3.957115 03 ~w. ~ 
............... REGIUN GEFINLO BY. G&UPETAY CARD .. 2S_...VOLUMEi.*..4.24IO4E 01 CN"*3_....... CUMULATIVE.VOLUME..L......3.9995a1.03 CM,') I 

REGIL" DEFINED BY GEOMETRY CARD 26 VOLUME6 a 2.170255 02 CROSS CUMULATIVt VOLUME a 4.21a,611 03 CROSS.  
* _____-REGIUN 00LFieELo BY GE ONETA Y CARD __...27~ VOLUME u. 3.969531E 01 CM.') -__. CUMULATIVE VOLUME a-... 4.i51a3OE 0) CRO)S (* MEGIEN DEFINED bY GEONEWAY CA-10 26 VOLUME * 3.183591 01 CMOSS CUMULATIVE VOLUME ft 4.kfBI'.1 03 CRO)SS 

REGICN DLFINEu by GEOMETRY CARD _....29 - VOLUME a-... 7.95.3946 04 C1")...........CU54ULATIVE VOLUME a___5.....0b346fi 0) CRO3S-S.  

REGION DEFINED by GEO.AE TR Y CARD 30 VOLUME * 3.933545 04 C4M") CUMULATIVE'VULUM6 3.93354E 04. CROSS 
-REGIOUN WEINED BY GEOMLIRY CARO -31-. VOLUME * -4.21570E 02 CHO03 -- CUMULATIVE VOLUM4E o.-....3.975706 04 CROSS 

REGION DEFINED BY (4 DMEI16tY CARD 32 VOLUME * 2.157306 03 CROSS CUMULATIVE VOLUME u 4.191435 04 -CM")0 
-R6G1EN 1AFINED BY GEOMETRY C AkD ... )33..VOLU116* . 3.945986 02 CH003 _........CU14ULATIVE VOLUME u.---.4-230869 04 CROSS.......  

-R6GIU*4 DEFINED BY GELMEIMAY CARD 34 VOLUME * 3.164345 02 CM")1P CUMULATIVE VOLUME a 4.264536 04 CMROSS R&G1IJN DEFINED BY.GLUMETRY CAIW........5 . VOLU4I..a.........90S75E 03 CM*3 C4LA V VOLUNF -I......S.053116 04 C14099L.......  

R.L..-0~.Y EGION DEF0INED By GIAEOMETY CARD 36 VOLUME * 2.562665 -01 CMOSS CUMUL'ATI VE VOLUME* .5,62665 E-03, CMOe3 %0 
- -REGION OLPINED BY GEOMETRY CAU 3. VOLUME 3 1.2%14646 03 CROSS......_......CUMULATIVE VOLUME -to- .6...4732E 03 CRO93..SS .....  

* .REGIUN DEFINED BY GEOMETRY CARD *30 VOLUME 0 2.677b11 02 CMOSS CUMULATIVE VOLUME i .b16091 03 CMROSS 
-.-----...EGAN. DEFIkiIE. rl-GEI411RY CARD. _39.....VOLUMI.-at.....1 9902ZE-.04 CROS. - -...CUMULATIVE. VOLUft.M..........S95OOE. 03 01091.Zf....  

REGlIO DWINED 6Y GEOMETRY CARD 40 VOLU4I w 9.141001 03 CM")0 CUMULATIVE VOLUME * 9*1470011 03 CM'*91 
-. REGION DiFINED BY. GEOMETRY CAIW . .41,.. VOLU16 .1.028999 03 CROSS._ -.~ CUMULATIVE.VOLUME ....... 717160L.04.C

REGION DEFINED BY GEOMETRY CARO 42 VOLUME 3.16564f 03 CROSS CUMULATIVE VOLUME * 2.0361,661

... , . .- . . , I



Sbox TYPE 10 
REGION DEFINED bY GEOMETR• CARO , . 43 VOLUME S ..25626E 03 CROSS -CUMiULATIVE VOLUME *.... 2.SbZb6 03 CHO'S 

ftREGIree DEFINEO BY GtU4LElAY CAAD 44 VOLUME a 1.26464E 03 CROS3 CUMULATIVE VOLIME * 3.647326 03 CROS3 -__ 

----. REGION DEFINED BY GEOMITRY CARD ..49 VOLUME a .2.87751E 01 CM'S3 CUMULATIVE VOLUME a .. 3.T7609E 03 CRO3SS 
, REGICON DEFI4ED BY GEOMETRY CARD 46 VOLUME a 7.18902E 02 CR'O3 CUMULATIVE VOLUME a 4.V50O0E 03 CR'OS 

Bo)x TYPE ,11 

--__ . REGION DEFINED BY GEUME1RY CARD. _.47 VOLUE * ..m 3.22976E 04 CM _____ CUMULATIVE VOLUME *-.3.22976t 04 CM*03 

_."REGION UtFIhLO BY GEU14LIRI CARD 46 VOLUME a 3.40-141E 02 C/f*3 LUtULATIV f VOLUME u 3.2b438E 04 CROS) 
• "" .E"C EDE tbY GEOMETRY CARD _..49.... VOLU'4E 1 .77. lT133E 03 CO*$3'_- CUMRULATIVE V()LU•E a--- 3.441:511 04 CMee3 • 

"". REGiA OLFINEG OY GjOITAY CAAO 50 VOLUME a 3.23996E 02 CROSS CUMULATIVE VOLUME m 3.47391E 04 CROSS 

-_""_."_REGION OAFltDObY.G5IY CAkO_ yVOLUMEE n Z.$90ZOE. OZ.CMO3 _ CUMULATIVE VOoLuE..•.__3.499U9E o4 CM€03.  

• REGIE DEFINED BY GEOMETRY CARD 12 VOLUME • 6.49127E 03 CM") CUMJLATIVE VOLUME a 4.149028 04 CROS3 

.• 00Bx TYPE I- t., 

"REGION4 DEFINED bY GEOMETRY CARD .__.53._.VOLUME a._...3.95717E 03 CROSS __ CUMULATIVE VOLUME. 3.. 3.95?IE 03 CROS3S 
.REGIO DEFINED BY GEOMETRY CARD 54 VOLUME a 4,24104 01 CROS) CUMULATIVE VOLUME * 3.999581 03 CRO3S 
REGION DEFINED BY. GEUMETiY CAR D __ 05--2VULU"E.. 2. 17 02bE 02 CM003 CU,4ULATIVE, VOLUME 4.. 4Z1661E 03 CM. 3 3
REC.ICN ODLFImED BY GE6O4EIRY CAKD 56 VOLUME * 3.V*oV53 01 CM6'3 CUMULATIVE VOLUME a 4.25630E 03 CM"o3 

____________.....REUIL DEFINED Y ,GEOMETRY CARD ...... S- ...5VLUME . 3.18359E 01 CROS3 . .CUtMULATIVE VOLUME *- ..4.280146.03 CM*03_... . , ":" 

REGION GEf:JNcO BY GEOMETRY CARD 58 VOLUME 7 .95324E 02 CROS3 CUMULATIVE VOLUME m 5.0834bE 03 CROS3 
BO.TY............ .. ... . . - .- . . - .....-.. _ _ .-. ,o,.- o 

..... . ; bo(x TYPE 13 

REOIL.O.DEFIMlf BY GEOMETKY. CARD . .. VOLUME 1.05669E 04 CROSS - CUMULATIVE VOLUME.......1.05669E 04 CROSS 
REGION DEFINtD BY GEUMEIRY Cw&D 60 VOLUME * 1e.3250E 02 CROS3 CUMULATIVE VOLUME * loObBOlE 04 CROS3 

,. . REGICN DEFINED BY GEIGMETRY CARUO.__. bl_..VOLUME.=_..S.79531E OZ CRO3SS CU4ULATIVE VOLUOLHE_-m-1. 1 9TE. 04 CROSS3 
REGION DEFINED bY GEOMkTRY CAi.D 62 VOLU4E ow 1.060006 02 CROSS CUMULATIVE VOLUME a 1.136:49 04 CROS3 

-REGION DEFINED BY. GEOMETRY CAFU ..... 63 ... VOLUME _.e8.SOoi9E 02 CM")3 - . CUMULATIVE VOLUME.sq-...140STe 0* CMO3_.  

* REGIGN DEFINED bY GEOMU•RY CARD 64 VOLUME * 2.1&377E 03 CROSS CUMULATIVE VOLUME a 1.35744E 04 CROS3 C 
' .. ()_____ - !..............-.-...........- .-.....- . -i-- -. . . . .. I...

______.,__- REGION DEFINED BY GEQMt fRY CARO __.65 .. VOLUME n" _... 1.96544E fA CRO3S CUMULATIVE VOLUME ._ 1.965441E 04 CMO3S.  

. -4 REGION DEFIN(D BY GEOMiTRY CARO 66 VOLUME * 2.10640E 02 CMS" 3 CUMULATIVE VOLUME a 1.906SOE 04 CROSS 

_ *-...-__ REGION ODFINED BY GEUOMTRY CaRD ..-.. 67. VOLUME a.- .1.07791E 03 CROS3. - CU,4ULArIVE VOLUME u...2.09430k 04 CMo"3 

ftE(.3ft DFID BY GFUilItY LAkD 6d VILUMGE A, 1,97114E O C"063 CUMULATIVE VOLUME a Z.1401E 04 CROS3 " - - REGION D)EFINED). ef.GEC,.EIRY CAkJ _ _69 _.V()LU.4E.s _ 1.o8109E-.()Z CM**3 -_ CU14ULATIVE VOLUME~q--m-- 20129826=.04 CMOOe3 •|.  

REGION OEFIl.ED BY GIUMEfTY CARO 70 VOLUME 0 3.9.020E 03 CROS3 CUMULUATIVE VOLUME a 2.524,84E 04 CR•S3 

ST REGION DEFINED BY GEOMETRY LARO -. ,71 ...- VQLUME * - 2.816071 04 CRO3S CIJ.ULATIVE VOLUME P-.Z.60lbOTE 04 CROSS 

"" REGION DEFINED BY GEOMETRY CARD 72 VOLUME a 3.01009E O0 CROS3 CUMULATIVE VOLUME a 2o646256 04 CROS3S .  

_____ REGION DiEFINEU BY GEOMCTRY CAKD-. 73.-. VOLUME.. a 1.54415E 03 CM'*3 - CUMULATIVE VOLUME. a.l-. 3.00070 E 04 Cmf.3_ _ . I 
REGIUN CEFINi:( BY GEOM04RY CA6RD 74 VOLUME a 2.624V6E'0 CRO3 CUMULATIVE VOLUME * 3.02695E 04 CM**b 

* . • .. ...REGIf*I DEFIhED BY GEOMETRY CARO._7...5 -_VOLUME a 2.26539E.02 CM*'3 _ CUMULATIVE VOLUM!f.;..-.3.S*160E 04 CM003_...,... . , 

* REGION -DEFINEU bY GEOMETRY CARD 76 VOLUME * 3.659631 03 CMOSS CUMULATIVE VOLUME f 3.617PBE 04 COSS) 

. B OX TYPE 16" 
REGICB DEFINED BY. GEOMETRY. CARO .TT_.VOLUME,..w__ Z.6268L 03.CM/v3 _ .CUMULATIVE VOLUMlE_w...56Z68E 03 CROS3S .  

""": " A " : RlfIlON ODFINED BY GEOMETRY CARD TO VOLUME 8 1.28464E 03 CMOSS CUMULATIVE VOLUME - 3.84732E 03 CHN*$ 

•_________ .REGION DEFINED.IbY .GEOMTRY.. CARD0279--.VOLUME.0-.4001OE 0) CHM"3- CUMULATIVE VOLUME..... 4.ZuB14E 03 CM003 _ "): 
REGION DEFINED BY GEOMETRY CARD d0 VOLUME a 7.95324E 02 CROS3 CUMULATIVE VOLUME 5 .00346E 03 C•OS) 

"ODX TYPE 17 

-. REGION. DEFINED BY.. GEOMETRY. CAKOR O L 04VLUMEm_--.I,2826LE.Of CM*3 - CUMULATIVE-V, OUML---.--1.26262E-OR-CM** 

L. ..BOILX-TYPE... it..  
REGION DEFINED BY GEOMETRY CARD 892 VOLUME a 9.%06421 03 CM**3 CUMULATIVE VOLUME a 9.40t421 03 CROSS 
R...EGION DEFINED. BY GEONEMRY CARD ___83._ VOLUME n. ,-7.7439E 02 CMo*3.- . .CUMULATIVE VOLU!E-m--.1.0180BE.04 CROS3S 

,, .._.......ROX--TP E.D. N9E..... -V
REGION. DEFIllED BY GEOMETRY CARD 8.4 VOLUME a 4.07233E 04 CROSS CUMULATIVE VOLUME * 4.07233E 04 CROS3 

.4. BOX TYPE 21 .  

a.,._REI[t0E=EE..YGEHER..AR).. . 8.- OLfI..m__4(•23EO*.I~e • CHUAXVL OUH...---Ae)T•-OkCR93-.---- .



REGIONM DE1IhiN, 01 GEUMI. TY CAkD 86 VOLUME a 2.71409E 04 Cmo"3 CUMULATIVk VOLU14E w 2.11408k: 04 CM") c 
Box, TYPE, 22 

- -..-- RE61ON WLINED UY G60utiTkY CARD 07-i.. VOLUMSE .m .. 8.144656 04 CM'v*3 - CUM~ULATIVE VOLU146.w.....8*14465E 04 CM") 3 

RkbAli U DEFINED bY GEOMETRY CAMI. as VOLUME 9.55692E 02 C149*3 LW~tLArZVE VOLUME w 9.55692F OA CH 4") 
*REGION DEFINED BY GEOME lotI CARD .. ~89. _.VOLUMIE -.. 2.26296E 03 CM003 _ CtUULAT IV E VULUM4E *a.).2II6SE 03 CM'*. 

REGION DiFINED BY GEOM4EIRY CARD 90 VOLUM4E is 1.0,0116 03 CM")0 CUMUJLATIVE' VOLUME * 4.760674 03 CM")3 
* .RkGION DEFINED IY GcUMfijY CAO 9 - OU4 u-. .. b74616 01 C~* _ CUMULATIVE VOLUME *-4.744b&E 03 CM"0) 

R161UN D[FIN0I BY (iIOMEIRY CAkD 92 VOLUME 4! 4.77166k 01 Cl~w') CUK4JLATIVE VOLUME u 4.7v2236 03 CM")J 
* ________REGION 0141kbU BY GEUME7RY CAkI) ... 93. ..VULU04E --..2.%.0879E 02 CH*03.-.....Cur.ULATIVC VULUME a.......5u3JI11 03 CM~l 

REGION. sUkiINED BY (;EOWETotY CARO V4 VOLUME u 4.767971 01 C1403 CU'4ULATIVE VOLUME * S.OtioVE 03 CH 4 3 
-. REGION OLFIU4ED bY CE0O4ETRY CAF-D 95 -. VOLUME n _..26.89697E, 03 C1") OP0 - ..... CUMU;LATI Ve VOLUME *....L.3vw77E 04 CM**3 

REGION D.EFIN4ED BYV GE ufL*I itY CARD 96 VOLUME w 4.7671ve 01. C144'3 CUM.JLATIVf VOLUME * 1.401254E 04 C"603 
REGlIUM DEFINED BY GEOM4ETRY CARO 97.. VOLUME u....2. 40922 E 02 CIIS'3 _ _....... CUT4*LATIVE VOLwEMu....1.%Z664E4 Os CM..) 

.)REG104 DEFINED BY GEOMETRY CARD 98 VOLUME - 4.7475eE 01 CN*0) CUMULATIVE VOLUME I .-43140E 04 CM"*3 
* __________ REGIN UkkIMED BY GEUMETRY CARD ..... V9 - VULU04E6m...3.STB99E 01 CO*'3.......CUIIULATIVE VLs.~...39E0 Mi.........  

REGILA GLFINEU 6Y GEOMETAY CARD 100 VOLUME a 2*267SLE 03 C9003 LUMULATIVE VOLUME 3 10663711 0. CH"3 
* . . REGION 0LI-1"mi0 'jV CEOMEi 1.1Y CAAD ._..l1,.._.VOLUMIE.3.u. 7.450$96 02 CM*'3...... CUMULATIVE VOLUME 0-...1.73022bi 04 CH")3-...C 

REGION DEFINED UY GiOALTRY CARD 102 VOLUME 5.6460 1#3*ALTV OW 2.3,3411E Of# CH63 
REGION DEFINED BY GjUMETRY CAAU __...L0...- VOLUME *...1.966821 04 CM").- Cu'!ULATIVE VUOULW4..u.....2.63z9Sh 04 CM"03 

)REGION DEFINEG BY GEOMMTY CARD 104 VOLUME a 5094047E 03, CM") CUMULATIVE VOLUME * 3.120991 04 Cht90) C 

.O TY . ...... . - .- --. . . _ _ - . ---.  

________ EGION DEFINED BY GEOMETRY CARO_.- 105 .. VOLUME 5u .30213E 02 CM*03 - -CUMULATIVE VOLUM4E 0_.....5.30413F OZ CM*0) .0 1 
* REGION W&INIED BY GkOft1RY CA40 306 VOLUME u 2.16317C C3) CM")J CUM~ULATIVE VOLUME 3.393386 03 CMS*3 

_______REGION L)El-INED BY GEDMETAlY CARD LO..i0.. VOLUAE *..7.9532L1 02 CM*03. - CUULATIVE VOLUME U......4.1b8101 03 CMv)____ 
N )REifol24 OLFI1$EO BY GBUMET'IY CAKD 108 VOLUME 39)17969E 01 CM")3 CUMULATIVE VJLUAE a 4*223$Ot 03 C100) 

_______REGICN L'L1NED BY GiU!4ETklY C ARL ~109....VOLUME.....4.24492 01. CM" W0 ____CUMULLATIVE VOLUi4E.~.w...4.Z269SE 0) CM*0) 
*-REGIGN DEPIP1'aE bY GEIJACiRY CAkO 110 VOLU!4E.0 2.142?31 02 CM'*3 CUMULATIVE VOLUME6 0 4.47722E 03 CM")3 

EGCN DEF:I1lE BY GEOMETRY CARD0 ILL VOLUME a.--.. 4.24141E 01 CM*"3 ____.CtIULATIVE VOLU-46 *....L.4*51963E 03 CM'.) 
REGION DEFIRib BY GiO$ETRY CAXO 112 VOLUWME a 7.91434E1 03 CM*') CUSULATIVE VOLUME a le.;4340E 04 CM.')3 

- LII 11600:040INE BY GEOME TRY CARD__ ... 113.-...VOLUME *.4.241.021E 01 C-M*3. _G..........wULArIVE VOLUME u...N_..L.241646 04 CM")* 
)REILht) DEFINED bY GEUMEIRY CARU 11.4 VOLUME'" 2.143136 02 CN'*0 CU14ULATIVE VOLUME a 1.269010 0% CN*03 e 

_-REGIONI DEFINED BY GE UME IitY CAqU ....115..VOLU.E .4@_....4.Z4102E 01 CM") _ .CIJiULATIVE VOLUME.q........Z7,311 04 CM")0 
REGION OFINEU, BY UdCOMETAY CARDI 116 VOLUME u .103201 01 CM")3 CUM4ULATIVE VOLUME a 19276496 04 CM")3 

* ____ . REGION bi*-INE~U bY GiGEO4TAY CARL'Q 1.17 .. VOLUM6 3... .034686 03 CM'*) CUM.ULATIVE VOLUME6 * L. 4799661 04 CM")0......... : 
kfEGAIN OL.:INE BY GiO~cIRY CAkD 110 VOLUoME 696.2773E 02 C14") CUIULATIVI VOLUME * 1.54b1.ZE 04 CM")3 

...kEGIO (0 LFINEO 4Y GEOMETRY CARD) 119 .. VO LUMEh U.-5.30216E103 CN9')____ CUMULAT IV E VO LUM4E 0_.....2.07646E 04 CM")3 
REGION 01,aINED BY GEOMOIRY CAsIO 120 VOLUME m 1.76739f 03 CM")P CUMULATIVE VOLUME * 292b3196 04 CM**3 

.......RE1;IN.OEF1141& BYV. GEONETPIY CARD.......121 ....VOL.fiE.wS......021.SE..O3 CM043........... CUMULATIVE VOLUME .m........i7BMIE 04 CM"............  

.% ". i3- B0X.JYPE.. 25 - . . ..-- 0 

REGION DEFINED BY GE01METRY CARD 122 VOLUME a 1.911)81 03 CM")3 CUMULATIVE VOLUMEF 0 1.9,1)81 03 CM9#3 
_______REGION DEFINED BY GEOMElRY CAPD ...- 123 VOLUAME an.... 2.&M106 04 C40"3 -- CUAULATIVE VOLUME a---.. 2.843O0k 04 CH-63 

RE 161 (Of UiPI-IAU OY GCOKIRV CARD 124 VOLUME a 1.316106 04 CM4*3 CUMULATIVE VOLUME a 401590OE 04 CM") & 

REGION 1)1.411411 BY GE WIETitY CAROa _..12S ... VOLUML a 3.1$750f- 02CM*03 CUMULATIVt VOLUME a... 4.19077E 04 CM*0) 
REGION DCIkINtD bY GiOciTRY CARD 126 VOLUME6 a. 4.214966 02 CM0'3 CUMULATIVE VOLUM1 4.232VIE ON CM") * 

* .REIIUN DWINED OY GEUMSTRY CARD . .127 VULUMI w 2.12762E 03 CH"3 - CUMULATIVE VOLUME U-4*.441pbVb 04 CM") . C 
REGIu4 DEFINED IsV GhUMETRY CARIO 121 VULUME a 4.illssE 02 CM"*3 (IINISLATIVE VOLUAE u 4.4bBOE 04 CM")3 

_______REGIONI DEFINED uY GEOMiTRY CnAu -. 10 VOLUME a - 7,BS8MME 04 CM*3 .. 3 ... CUM4ULATI IVE VOLUME *.-. .1.34646 02 CM9$3 
)REiGIL? DtFiMED BY GEOMETRY CARD 130 VOLUME6 0 4.111256 02 CM")3 CUMULATIVE VULUME 1.23U85wi 05 CM")3 

___________REGION DEFINtO 8Y 6SOIIETRY CARD -....1)L..-VDLLWF *....2.12&b00 03 CM"3 ____CUMULATIVE VOLUME I.ZLU 1S03 5 M3..........  
REGION OEFINCU BY GEOMEAliY CAPD 132 VOLUME 4.211256 02 CM'*) CUMULATIVE VOLUME 3 1.164_ý46 0s C1.)") 
REGION (lEi:INE 8 Y. GE LAIETitY CARO .3....133)_VOLUIM i.-. 3.162506 02 CM") - CUMULATIVE VOLUME W-.4~..267506 05 Ce4.--.....  
RE6ION DEFINED) BY GEOMETRY CARD 134 VOLUME in 1.864896 04 CM")S CUULATIVE VOLUME a 1.4sio99E Os CM") s 

* REGIU4 DEFINED BY.GEL'METRY CARD .135 _ .VOLUME u.~.6.b 63 61 F 03 CM's)4. -___ CUMJ LA T IVE VOLUME.'..-1.519636 05 C"0 
REUION DEFINED BY GECMCIRY CARD 136 VOLUME * 5.320001 0". CM"09 CUAJLATIVE VOLUME 2.051441 0S CM")o 
REGION DEFINED BY_(GEOKETRY .CARO -137-. VOLUME 04. )9821 4CM" CUMULATIVE VOLUME u~ 22.763s-001 0CM") [ 
REGION DEFINED .BY..GEOMETRY.CARD .137....VOLUME w ...-..4*35642 04 CM#*J ......... CUM4ULATIVE VOJLUME.. 2..Z.Z380E.os CM9)*......  

RLGIOWD.0FINIO. IV.. GOMETRY CARD .... 139... VOLUME 1.125356..03 CH*03-.-.... CUMULATIVE VOLUM1E.......5.12535E_0).CM9 ( BOGTYa 2 DEFINED BY GEOMET14Y CA14D 140 VOLIME .i .b6viggg 03 CM")3 CUM4ULATIVE VOLUME a 7.694646 03 CHI 

REGION DEFINED BY GIONETRY CARD t41 VOLUME 8*5.16056 020"Ma* CUNULATIVE VOLUME 0 a.b7624h,03 C.N...



REGION DII INEts BY GEOMEtRY CAMKi 142 VOLUME 0 2.39512t 03 C,003 CUMULATIVE VULUME a 1.0971.41 04 M0 
________R!LG Lt OLFINEL) oy GiumetJRy LORD 143 VOLUM4E a -2.o&31eE 03 CM**3 CUMULATIVE VODLUME a 1.3t:3q31 04 CM0*3 

REGION DEFINED tiY G.2OMETkY CARD 144 VOLU4E a 5.302L1! 09 CM*e3 CUMULATIVE VOLUME a 1.436-*7E 04 CM**3 
_..........REtiICI4 DEFINED iSV GE0dItrRY CAPO .. 145 VOLUME a 4.61027E 02 CH*03 LIJMILATIVE VOLUME a_ I .Suepdk 04 CM**3 
Rt(.ILIN DEPINED BY GEOkMiTAY CARD 1%.6 VOLU-1E a 5.392621 03 CM**3 CUMIULATIVE VOLUME a Z.041b4i 04 CM**3 II 

-.. REGION D.EFI~ft0 BY GECikTRY CARU 147 VOLUME a 1.50914f 03 CN**3 - CUMULA IIV E VOLUME u.......2.22ME5 04 CM**3 

REGION DEFINED BY GE&bMEtRY CAAU 146 VOLUME. 5.60607E 03 CM**3 CUMULATIVE VOLUME a 2.703411 04 CM*03 

box TYPE 27 
--______.REGION WIaEmtED BY GEOMETRY CARO).. 1.49 VOLUME a L.296001 04 CM*03 -- CUMULATIVE VOLUME a_- 1.29600E 04 CM903

REIPIOM DEINNED BY GEOMETRY CARD 150 VOLUME a 6.020111 03 CM**3 CUMULATIVE VOLUME a 1.19001E 04 CM*S3 

___________.EGIIYI.DCVINILD.BY GEOMETRY CARD).__1:1.....VOLUME's._3.41BS0t 04 CM903.........CUMULATIVE VOLUME .k-.....5.316dtE 04 CM903_-~...  
*RE61O4 DEFINED BY G6O~ciRY CARO) 152 VOWN LU * 1.372501 04 CM*03 CUHIULATIVE VOLUME a 6.689316 04 cM6*j 

BOX TYPE 28 
A _______ EGION UEFNLDk BY GEL'IE 1;tY CAAiD ..--. 153 .. VOLUJME a ... 114521 03 CM*03, CUMULATIVE VOLUMIE s... 5.124521 03 GN'03 ____ 

REGION tiEFINFD BY GI!UIkTRY C ARl, 154 VOLUME e 2 .57012E 03 CM9*3 CUMULATIVE VOLUME a 7.69463E 03 CM**3 , 

________RE(91LA Ot.IiNED by GEOMETY CARDO .135 ...VOLU"E a... 8.&1598! 02 CMQ*3 - _ Wi...U!ULATIVE VOLUME .... N......fT*W~ 03 CM*03...........  

*...REIONUP COMOIE by GiO4LTRY CAKU 156 VOLUM4E u S.ol,45$1 03 CH 903 CUMULATIVE VAL"E a 1.41IVOBE 0## CM**s 

__ _______ EGION WEINED Of G! OM:TR I CARL).157 .. VOLUME. a **D.6103LE 02 CM**3......... LUMULATIVi VOLUME * 1l.48$18k 04# CM*03 

*REGION DEFINED 51 GLUMEIRY CARD 158 VOLUMEL a 5.40740E 03 CM*03 CUMULATIVE VOLUME & 2.027925 04 CM003 

______..REGILI4 DEFINED BY G!LiMS1rtY CAKO .. L 19 .VOLULME a-... 1.8091E 03 CM9*) CUMULATIVE VOLUME a_~.2.Z20u84E Oft CM*") 
REGIC.N DLFIhEI) BY bEU~t1RY CARO 1.0 VOLUME * 504~5742 03 CM**3 CUMULATIVE VOLUME a 2.78341L 04 CM**3C 

* ........ REGION DEFINED Of LEOMETRY CR.....6. VOLUME. 7.967C8BE 04 CM**3..........CU'iaLATIVE VOLUME a-.......8b70SL 04 CM0*3 
REGICN WFINEiD BY GEOMETRY CARDO 162 VOLUME w 3.43125! 02 CM'.3 CUrIULATIVE VOLUME a 7.95139e 04 CM*03 

_____.. EflCS4 LOEFI1N!L BY (#E C4SE RY CARD .. 63.. VOLUM4 ... 4.26031! (03 CM* 3.-.......-. CUMULAT IVE6 VOLUME 0.......b.37742E 04 CM*") 

________REIGMU DEFINED.BY GEUtt!TAY CARD ... 164 VOLUMOUE 8.4~6325DOE0E2 CMOS3 CUMULA71VE VOLUME u......8.4201?5 04 Cii..)C 

*REGION DEFIMEU 81 GEL*41TRY CAkD 164 VOLUME 86.435S00! 02 CMO'3--- CUMULAT IV E VOLUME P- .5250177 04 CMS93 

XREUIDIC LILFINE) OfT GEOMETRY CARLD lob VOLUMF a 8,764131 03 CM")S CUMULATIVE VOLUME a 9.dO0343E 0.9 CM9*3 

S -..... REGICJ4 OEI-II;ED BY GELME1RY GALL).167 .. VOLUME a .2.18757E 04 C0003~ Cu!-JLATIVL VOLUME .=~._1.15V10E 05, C"493 
REIO Ct-NE B tE~4IR CkO 16 VJLIE* .2337E 04 CMO*) CUUAIVE VOLUME n 1. 341441E 05 CM*93 

REGLNU C601I4EL) UY GtOfl6IXY (AL .. 169 VOLLUtE a .6.91669E 03 C14003.~. CUMU1LATIVE VOLUME.um~ 1.4.10*.0105 CHO 

pRLGIUPS utiIkdu slY "emiTRY LA#RD 170 VOLUME a $.533336 04 CM603 CUIULATIVE VOLUME * 1V63949 05 CM*43 

________REGiO 100 EFLNED.8T..GEOM4TitY C ARD _....17L.-... VOLUME ...... 3291E 04 CH*4). ..;.CUM4ULATIVE. VOLUMlS-w .2914723F 05 CAO*3 
REGION OEFINED BY Ge#SmETRY CARL) 172 VOLUME a 6.195601f 04 CM003 CUMULATIVE VOLUME ft 2.766791 05 C119*3 

REGION DEFiNtD BY GEOMETRY CARO- 1.14 VOLUME 0_7.6,5679! 03 CM*03 - CUM4ULATIVE VOLUME m--7.253852 03 C"003 
BO RYEGO DSOFIMED BlY GEOMETRY CARD ~174.. VOLUIME a..1.66..7:19f501 CN**:3. . CUMULATIVE VOLUME .. 7.23052E 03 C*3 

REGION UksINEu~b GEOKEIPY CARD 176 VOLUME. 3 .74070E. 01. CM**3. _ CU4U..ATIVE VOLUME m.-7.61,9463 03 CM'i*3.  
_______..RGID 3INEU BY GF!UEIKY CARD .. 17. OWEa.~ .5.710.C" ___ CLU4l4AflVE VOLUME~ in- 7.76"13e 03 CM"p3 - ' 

REGIONh UL)FNOYGOMTYC 116 VOLUME * 7.V67071 01 CM")C*UA1V OLI!* B503!0 M' 

_______REGION D'FINED by GhOmIETRY CARD) 17 VOLUME 0- '1.9dTlE95 03 LM* CUMULATIVE VOLUME m_... 1.05.0 04 CM'S) 
REGION DiFINED BY GEOME4TRY CARD 10 VOLUME a 8.1.9m926 02 CM$S) CUMULATIVE VOLUME a 1.1391!OZ 04 CM") .  

_______RElGIO DEFINED BY GEOMETRY CARD -141 _..VOLUME a .6.6040611 02 CM'S). - CUMULATIVE VOLUME P...1..20096E. 04 CMp 
A 2. . RESIGN DEFINED) BY GEiOMETRY CARD 182 VOLUME a 54ý20381 03 CM*S3 CUMIJLATIVE VOLUME 0 1.722996 04 CM0S) 

'. ______..RiGIU14 LILF19ED by GEOMiETRY CARLk .. 183 VOLUME n 1.72964E 03 CM*93 --.- CUMULATIVE VOLUME.-a 1.69$96! 04 CMO 3 
REGION DJINNED BY GE-OMETRY CARD 184 VOLUME 0 6.199961 03 CM'S) CUMULATIVE VOLUME a 2.51595E 04 CM'*3 

BOXG TYPEi 31 
RE.AGION DEFINED BY GEOiMETRY CARD -~.185. VO LUME a...._ 3.170066 (04 CM**3....-_.....CUMULATIVE VOLUME .u.k-...3. L7006E 0%. CM*03 
RIGIUN DEFINED BY GEDNETILY CARD 186 VOLUME a 3.3v?546 02 CMSS) LUMULATIVE VJLUME 0 3.2404L 04 CM*"3 

* .91G1IE WLINED by GkOMLTILY LORD _.181 VOLUME a . 1671692 0S CMO*3--........CUN4ULATIVL VOLUME 0_....347570i 0-p CM")3 
REGIONs DfrFIsED By GEtOMETRf CARD) loB VOLUME a 3.39902* 02 CM")3 CUMULATIVE VOLUME 0* 3-8#09696 04 CM")3 
A EGION DEFINED BY. 6WHEETAY CARD .~.19 VOLUMEf a ... 2.54863E 02 CM'S) .__ CUMULAT IV E VOLUME a.3.4351.! 04 CM**3 
REGION DWINED vY GSD~iTOLY CARO 190 VOLUME a *1.454!17& 04 CM**) CUMULATIVE VOLUME 4.1e975! 014 C"60 %') 

* .* ____________REGION DEFIIED BY.GEOMETRI CARD .....191.-...VOLUME MOM..3.659 03 CMOS)_____ CUMULATIVE VOLUME .p-$......9o33E 04 C".........  

REGION DEFINED BY GEOMETIRY CARD 19A VOLUME a 2.341151 04# CM*" CUMULATIVE VOLUME 0 7.537*Se 04 Cii"03 .  
___________REGION. DEPINED.BY..GEONLTRY. CARD.-~.. 193--.. VOLtME.-.-..~7.66450E.03 .CR5.3.. -CUMULATIVE- VOLUME I..a.i*B303O36.04 CA00') 

*RESGIN DEFINED 1ST EMETRY CARD 194 'VOLUME 0 2.844921 04 CM")D WN1JLATIVE VOLUME a 1.11,489E 05 CM")3 

BOX TYPE --.--.- . .-- _ _ .  

*jJREGION DEFINED BY GEOMETRY CARL) X99 VOLUME a 7.15385E 03 CR553 *..CUMULATIVE VOLUME .!_21538$E..03. CM"03



- RLEDID t DIL. bY 6L.U.cWTlkV Co.AC IV. VuLu4E - i.661191 Ul CM" r,4o CU4ULArIVE VOLUME a 7*233Q535 03, 
airEGIm DEFI'490 BY GE IN* TRY CAKE; 197 VOLumE - 3.81.002E 0Z C1493 .. U'UAIEVOLUME - .u 7.61793E 03 
R EGIOWN OEPINEC bY GEL4E TRY CARD) 19d VOLUMe , 7067070E 01 C"003 CuMJL4 TIVE VOLUME n 1.769..&3E 03 

..REGION IJEFI~kkU vV LOLL2.IA Y LARD 19V . VOLU.'5U.- 5.751171 01 CM0 CUMOLATIVE VOLUME 0 -7.?.7:i,4 F 03 
. REGIUN DEFINED bY G kO04:TitY CAA~D 200 VOLUME a Z.93659E 03 CM")3 LUMULArIVE VOLUME a 1.068075 04 j~-IE --v: GL~iK CAO 11 VLM 915 2C 3CMLTV VOLUME a....:13006L 04 

- ~ RrE4itc OLFINEDUT gBY 4EQMFtY CARU _ 203 VOLUME 0 1,729f45 03 CHOO3......... CtMULAI IVt VO LWIE * W-1.6'.I78E 04 
REGION W1NI 0 D 10845EFAY CA.RD 204 VOLUME a 6*67170E 03 CM*03 CUMULATIVE VOLUME a 205159H1 04 

BOX TyE 33 
*.REGION DEFINED BY G.EOM.ETRY CARL)....25. VULUM4E 0-.6.4.5052F 04 CHt*93 - .__CUMULATIVE VOLUME. 'K_ 4. $59 52 104 

RE0GIO DEFINED by GE00bIIRTY LAR .D IC6 VOLUME- a 6 .923OLE (02 CMOO3 CUM4ULATIVE VOLUME w 6.5Z0155 "' 
..k&G1UJ(4 DEFINED BY G90M..LIKY CARD.. 207 VOLUME a..3.4986e21 03 CH003 . CU.iuLATIVE VULUME u...~6.08556 04 
REGWIU DifINID BY GEOMTWRY CARD) 20d VOLUME a 6.9.i62SE 02 C'4"3 CUMULATIVI VOLUME * 6.94781E 04f 

...-REG.ION UEFIN&U 8T GZCMD-TRY CARLo _..209 .VOLUME 5..1,49313L 02 CMS03. .CUI4ULATIVE VOLUME a -.. 6.99974k 04 
REG;ION UEFZI:0O SY GOMEildY CARD IL0 VOLUME * 1082009E 04 CM*0) CU04ULATIVE VOLUME n 9*V21S'.E 04 
k _______ EGIU4 WFINED BY GEOME4TRY CAREP .... 211. VOLUME a ... 6.63494E 03 C.4003 .CUMULATIVE VO LUAL u ..9.509331 04 
Kitt ON LpEeINEDs bY GkUUblMtY LAKi 21d VOULME a 5.0:i4446 04 06**3 CUMULAT IVE VOLUME w 1.5A 05 

)...REGICJ4 OLFINED (BT GiUfl!TKY CAuLD - 213 .VOLUMjEi ._...61.0b6E. 04 CM'p*3..... CUM4ULATIVE VOLUME a.-....61823k US 
REG.IUN ClL;iNU B UT SCOMCaTRY CARL. 2L4 VOLUMtE a o.53529E 04 C140"0 CUMULATIVE VOLUME w 2.21706k Oj 

Box TTPE J4 
_________RGIOM DEFINED bl. GEOME1TRY CARD __..215.. VOLUM4E.0 __.5 *1253SE 03 CM"3. - CUMULATIVE VOLUWE.-........IZ1535F 03 

REGION DEPINED BT GEUME IRV CAK0 216 VOLUME a. 2.569291 03 CM")3 CUMULATIVE VOLUM4E a 1.69463E 0.5 
-- REGION OEF INEO. BY. GsiOMISTRY CAK.D..-..27..VDLU14E~lak......I~uS98E 02 CM") __ _ CUMULATIVE VOLUME *......576231i 03 

REGION DEFINED bY GEOMETRY CARiJ 218 VOLUME a 9.525475 02 CM"W3 CUMULATIVE VOLUME - 9.salSE 03 
.REG ION OEFIMLD BY. owEVAETRT CARO __....219 - VOLUME a.. 0.69701E 02 CPM"3-....... CUMULATIVE VOLUME a.. 1.03966k 0 

xREW Ch WEINED bl GE-t.4TRT CARD) 220 VOLUME a 6.57551 03 CNO*) CUM.ULATIVE VOLUME * 1.697415 04 
--- REGION ULF IN I0 fit GhUMETRY CAAO _2.21-.. VILUMfi....... Z.017005. 03 CN*0.............CUMULATIVIE VOLUME n-...1....2.9 19 04 

RiGIG84 CokFINIOE BT 6cjM.TRY CARPG 222 VOLU-46 a 8.842156 03 CM")3 CUMULATIVE VOLUME u 2.783416 04 

._.....REGION DEFINED BT GEOMETRY CARD .223.-. VOLUME a?_Z.395m4E 04 CM*03 CUMULATIVE VOLUME .-... 2.39684E. 04 
Ri GE(IU DEF6INED BY GkOMLT4T CARD 221. VOLUME 0 2.5063BE 03 C14#0 CUMULATIVE VOLUME 3 2.64*67E 04 

- .MGION lLlIIL -TGWTL CA.i V.. ZZ ULUME...--....1.79303E. 04 Cm"*3...........CUKULATIVE VOLUMIE.W-.....4.439?0k 04 
REGION DEFINED eY GEOM4-c TR CAAO 226 VULUM4E a 5.46L1M 03 CNW") CUMULATIVE VOLUME u 4.98703E 04 

S..REGION OL!;ZNED BY oT WVE IR Y CARD 227 VOLUME a ..... 44474E 04 CHOO3 _ _.....CUMULATIVE. VOLUME a ?.743Za75 04 

......... DEFINEDTTPE GECKE1qT CARD 226 VOLU.E a 2.304285 0 CM**) CUMULATIVE VOLUME m 2.304285 04 
koiG1O! UEFI%.LD.dT (GcOMEITk CakS) -1...29. VOLUME *......1.4435,OE 04 C1440) CUMULATIVE VOLUME at-..3.74174E 04 

-*~'H IR RYINDFND YGOEA CARL. 430 VOLUME u 5.163986 03 CM"w3 CUATVVOME* 4.9266165 04 
REGION ULFINEL) BY GEOMEETAY CARD i931 VOLUME a 3.35607i C4 CM") 3 CUMULATIVE VOLUME W_.. 7#65304E 04 
REGION OLI-INko ST C.0Mu. ILY CARDO 2;$Z VOLUME u 1.22.081 L-4 CM")1P CU04ULATIVE VOLUME is 4.67993& 04 

.............R4,GIO UIFZNED LY GEOMECTRY CARL. . 2I VULDUME u 4.94465U 04 CM..003 . CUMULATIVE VOLUME W_. - 1.38246L 05 

.SDX.TTFL 37 . .  

REGIUN WLINED BY GEOMETRT CARD) 2J4 VOLU4E a 5.04304E 04 CM")3 CUMULATIVE VOLUME a 5.843045 04 
....REG.ION LEFINEO bY GEOMETRY CARO) _23% VOLUME a. -. 2.550136 04 CM*3 .. CUMUILATIVE VOLUME a 89 039J139 04 

REGION DEFINED BT GIEUOMERY CARD 23a VOLUME a 3.240566 04 CM")3 CU14ULATIVE VOLUME a 1.163315 Of 
REGION DEFINED Of GEOMETRY CARD . 23? ...-VOLU46 _...8.17406E 04 CM$*3.-.......CUM4ULATIVE VOLUME 0 ~1*96078S 05 

sL...~.oL..TTPL. 30............... ...4- ___ .

REGIal DEFINED bl GEOMiTRY CARD 236 VOLUME u 9.150051 03 Cf..) CUMULATIVE VOLUME a 9A50056E03 
* ..... REGICN 0E5-INEiU.UY G&IWIETRT CARL) ~239 VOLUME a_.. .4.07055E 03 C1003..........CUMJLAT IV k VOLUME6 0-4*.3220611 04 

REGIUN DEFINED 01 GtOMETRY CARO Z40 VOLUME a 2.107615 03 CN#0) CUMULATIVE VOLUME a 1.640565 04 
* . .. , L... _ _....RfiGIOft OEfINE0.0Y.G&WER-..CAP.O....21. -.VOL.UME -a - ....1~.24256 E. 04 CN$03_____CUAULATIVE VOLUKM-L.......2.783416 04.

ckq") 

CH*03 C.  

C14003 

CMOO3 

CM")OO* v 
CM") J

CM"*v 

CM"90 
CHO *3 

C8003 
CM")* 

CM*O3.  

CM06) 
CM*0) 

CHO"3 

CHO. I 

CM")3 

CMwv3 
CM"C 

CM*"3

CM*01) 
CM**j1_ 

CMO") %O 
C"903 ....N..

REGION O&FINSO bY GEOMETRY CARD 242 VOLUME a 29545499 04 CM")3 CUMULATIVE VOLUME * 2.545696 04 CM")l 
-REGION ULFINEO1 ST GEUM41TRY CARD._.. 24) VOLUME - 3LI~l6 0" Cm*")...........CU'ULATIVL VDLUME..a..).1041lE-4,CMOS3..........  

REGION DEFINED BY GEOMETRYT CARDa 244 VULUME a .199 04v CM") CUMULATIVE VOLUME6 a 7.022905k 04 CHO 

NW04r DEFINED ST GE.QMcTRV CokRD . V45 VOLUME w 2.298556 04 CM'S) -- eCUMULATIVE VOLUME w 2*29US ____



.7 c

REGION 00-04~0 bY G40ETf~RY CAkC. 246 VOLUME - "4*.4,10VE- 03 6;--3" CU'iJLAF1VE VOLUME a 2.70326F04 CM b*3 
___ .. REGIO?4 DEFINED bY GEOMETRY CARD .247 VOLUME. a -2.7b117E 04 CM.*3 . .CUMULATIVE VOLUME a 5.574436 04 CKI*'3 

REGICIN DEFINED BY GEOMETRY CAD 248 VOLUME a 7.13177E 04 CM**l UULTV VOLUME 1.13117!E0 CM*03 

REGION DEINED BY GEOMETRY CtU 250 VOLUME 2 .42476E 04 CMSS3 CUAULATIVE VOLUME 9 .556531 04 CMO** 

______ REGION DEFINED BY GE0MEtTIY CAIW . 249 VOLUME 1..2741246 04 CM*03 -.. - CUM4ULATIVi VOLUME a. .29.5553 04 CM$03 

box TYPE 42 
.... REiGICh DEFINED BY GEOMETRY CARD *-..2S1..... VOLUME a.....2.867SZE 04 CM**3.. _ CUMULATIVE VOLUMlE .m...e.2i~75ZE 04 cm*p*3_.......  

RIGIf*4 DEFIht0 BY GECMETRY CARD) 252 VOLUME ýl 3.4SL6ME 04 CM*S3 CUAULATIVE VOLUME m 6.35135E 04 CMs*3 

-REGION. DEFINED bYGEOME7RY_ CAF.D--:.........~.. ..VOLUME -u.. 1.59463 E.05. CM*03_____CU.MULATIVE-VULUME...m...........22971! O5. CMs*3 

-.. BOX TYPE_. '.13 . - .VLEU.___.

REbICN DEFINED aY GEOMETRY CARD 254 VOUE 1.41001a 04 CM9*3 CUMULATIVE VOLUME a 1,941001E 04 CM*03 

---..REGION. DEFINED UY. GELIMETRY CARD.~. 255 _~.VOLUME a...1.34551E OSC*3.U-UAIl VOLUME.A......1.48651E.05 C*3 

* ....... bOZ.TWfPIE.....44....... .- *.* --.---. ____._____ 

kEGIU84 DiPINED iY GkUMETRY CARD 226 VOLUME * 4.4595o4! 05 C.M**3 CUMULATIVE VOLUME * 4*45V54!1 05 C**S3 

* REFLECTOR VOLUMES - GEUMETRY CARD 25o7 IS THlE CORE BOUNOARY CARD . --- . .  

________REGIEJIf DEFINED dY rpEOtElTRY CAftD.__-2bS-- VOLUME u ý~.34790Z 04 CM**3. _ CUMULATIVE VOLUME N...-..3.313$OE 06 CN**3 

)REGION OLFINED BY G~OE01ftY CAME) 269 VOLUME6 6 .347e06 04 CM*03 CUMULATIVE VOLUME w 3*J6b961 06 CM*'3 0 
________ ....RE41UN DEF INED CV hIOEI.4RY CAkD ._ .0 VO U14.....5.34786.04.OVCINaS* ..... CUMULATIVE. VOLLNIL-m.........4Z046L06 CM**3 _ 

RIGIUN DEFINED bY CE0145YRY CARD 261 VOLUME r 5.34760! Di4 CM*03 CUMULATIVE VOLUME 10 3947394E 06 C"003 

____ ___..REGIID4 DEFINED-SBL6EOM4ETKY-V. D -2Z-O~4-L -. 4SL0-~tS-.--CMLTV-OtM R CZ4f_6C'0 

..... OI70AL.VOLUML~S....._____ .____

1 5.714*EL 03 ~ 
- ..- 2.:o&42c.L 03

3 1.&@5'O*E 03 

5 .*19532-.E 02 - - - - - - . - -% 

6 -.. s~-.9z9gO 04..  
? 4.21113C 02 

9 3.94166E 02 
- -10..--..3.16096E DA_______________________ 

-D13 4.242c~c 01, 
- % -.....-. 2.170k5E.Z 

is . 3.9t.9p3E 01.  

17 7.9b~s21E (0L 

13--....9.5O1E1E 03- . ----------- -----.-.-. _________ 

19 1.clvAQL O.  

21 9.54G.0E 01 
____ 22_* ~-~7.65039E 01..  

.8 - 23 1*9113'iE 03' 
Z4__ __ 2..-3:"5717E oh l-.-.- _____ 

25 of u41'E 01 

27 2.96153E 01 
* .........28 __......3* 14359IE 01. _ _ _ _ ~ .. ..  

29 7.95124E 02 % 

31 4.21570E 02 

33 3.9..59de 02 

J~d 37 1.2UL64E 03



PWRý17XLJ ?INS *5144 IN PITCH 3.5 PCT iNk FULL CASK H0406 FUEL XYRA SS 

GENERATION 'K-EFFECTIVE ELAPStU IlmtlJ4Iwl AVG. K-EFF DEVIATION HATkIX K-EFF 

_ .9.I9.cJkE-OL 4.EA33ý6-02 1.000001 00 000 100242$6 00 
8.7934sk-ol 9.23335i-Oj 1.00000E 44 ck. 0 I.Okl4CE 00 

9.bo277E-01 1.34,13-IE-Ol V.t6.1776-01 0.0 9.15PME-Ol 

4 V.bi9o3k-Ol 1.82033E-01 9.6202 oc-ol 2*36489E-041 9.122;,$E-01 
-01 -01, -02 

$- .9.9&0726 2.3C967ii 9.1117 1 E 1.67clOf -_ 9.31670 
1.005306 00 2.76VJ3E-01 9.90602t-ol 1.4440bi-02 9*boobsi-ot 

2.049929-0a.. 9.4fillOF-01 

a 9.2vtoli-ol 3.61WE-01 9.572VZE-01 1.017st-02 9.39LIL3E-ol 

9_ 9.338626-OL 4.0300t-Ol 9.:490E-Ol 1.5392it-02 9.30166-01 
WARNING - UNLY 199 INDEPE14DENT FISSION POINTS WERE GENERATED.  

SO- 6.EVo9bE-01___-- 4..%kb(j06--31 to.45914"t 1.b74149-02 .__ 9.306"2i-Ol 

11 fi.tbqbbE-01 4.9*bAPE-01 9.393o4f-Ol 1.932639-OZ 9.2:1.63i-01 

.22 9.Jý44521-81 L.44321E-02.- 9.23289E-31 
Is V.,6844E-01 5.03voue-ol 9.16124t-ot 1.1116i.t-oz 9.2ý4ý15-01 

.14 __ 9.:l3vLGL-01 6.3&&b7E-O1--_ 9.37&O4E-01 1. 206SH-02 _ _ 9.k7cl491-01 
110 9.4?o39E-01 6.6ib67i-(%l 9.3617FE-01 1.112SIE-02 9.IQ372E-01 

7.2350E-01.- V.JVO61E-OL 1.0322SE-02- - q.3(-b93k-ol 

17 1.03104S Do 7.7L-.ý33c-ol* V.452476-01 1.142631-02 9.36117L-01 

19 d.L0&4ZE-OL___ B.L3CCUE-01 9.3992,91-01 1. M66E-01 - 9.31859i-OL.
19 9.C*316E-01 4.60333E-Ol 9.379b(o OL 1.137669-Odt 993GV36E-01 

9.000C-b-01 9*3baOOI--OL 1.07324-9-0k.__ 9.3Jr*jfOl...  
2L 9.s467JE-01 9.b50(fifS-ol 9.;S"5?EoL 1.01548i-oz 9.30.:50t-ol 
2a,_ 9. 76121 F. -01 9. 97000E -0 L .9.399 706-OL.-... 9.624409-03. - 9.3333&E-Ol..  

23 I.Jubbk 00 1.04Z17E 00 9.41049E-0I 1.22ME-02 9*4COVE-Ol 
I.O&;,#0OE 00_ 9.46ML-Ol U17050-02 _ 9*4166SE-03.  
1.13317E 00 9.50010"1 1.1363SE-02 9.4351it-ol 

-- 26- .9.69761E-01 1. 17711t DO....- V*51600E-01 I .090&JE-02 9.4ýolut-ol 

218 9.1l-%3bE-Q1 L.ZZ100E 00 9.49TS31-01 1.0625SE-02 9.4.01c-ol 

-2b.-- 9-61S&E-OL 1.26100E 00 9.48044E-OL 1.01491i-02 9.4X2802-01 

co WARNING - ONLY 190 INOfiPfihULNF FISSION POINTSWERE GFNERATF(be 

4r --. 29 L.313*7i 00 9.4375ZE-01, - .1.1101LE-02.- 9.3eL63E-OL 

30 V.IbvexL-01 L.36100E 00 9.42?9$4-01 1*07402E-02 9*372t7E-01 r 

J 31-- .9.49039fi-OL.- . L.4LC-17; 00 9.41011E-01 .__ 1.036531-Oa __ 9o37bifbE-(#l 

32 9.b:lb3:Eol 1.4oxpO; co 9.43761E-01 1.004alE-02 9,3b994E-01 

-33- - 9.7J&709-q&_-_--I-5096TE DO.- -9.44obil-01, _ 9.7S473"3._ .9.3969oEOl 

34 9.217b4fi-ol 1.554ilf 00 9.434461-01 9.4719SE-03 9*3V'_;9d9-0l 

00 _- 9.4352.7fi-Ol 9.190146-03- .9.3"43E-01 

54 V.v70vfg-Ot 1.65WE 00 9.4tsloth-Ol. 9.(654?E-03 9.416.1416E-OIL 

37 - d.v9346E-01 .1.7033ý$E 00 .- 9.43791E-01 8.6909GE-03 9*4t&44E-01 

36 9.106-roe-ol 1.70036 00 9.44017C-01 90700#%[-" 9.41clIM-01.  

_39- 9.9bbIbb-ol &.?VJA39 00---. go4621,46-8t 8.577-91E-03 

40 9.7360i-Ol 1.9MOE 00 9.4493SE-OL 607V&SE-03 9.4k5l.5e-Ol 

_41_ 9.49C59L-OL_ - I-eSlIJJE 00 9*46989E-01.....- a. 16283h-03 - .9.43102i-Ol 

.42 q.MiL9f_(,l 1.93213t 00 V.46657"l 7*96372E-03 9.4ioegi-oi 

-43 1.9bSOOE 60 .9.%7906E-01 .- 7.96677E-03 9.4.1)3lbE-01 

44 9.762bbE-41 .2.03IJ36 00 v.%b6zl#fiol . 7olllE-03 9.4412*E-01 

45- 9.82760t-Ol _ 1.07717i 00 So4V423E-01 - 7.5710GE-03 9.44b3.%E-01 

46 9.da3v-86-01 2.191t.11i 00 9.4b945i-Ol 7*412459-03 9.44(;.4E-01 

_ 47- B.sl3l6E-0L_ ..Z.17b50E 00 9.4T%4Z&-0l-_ l.4QO49E--03_ 9.41i9toE-01.  

40 1 9*A.OloltjE-01 t 2.2168SE 00 9,4129LE-01 70240001-03 9.4273UE-01 

49- 1&0"225 00- 2-206336 04 9.490136-01 7.2,063SE-03 - 9.4iqebE-01 

so V*31372E-01, 2.31.*-171 00 9.4864SE-01 7#1461#VE-03 9*4352UL-01 %0 

41- 9.3671VE-01 _ 2.35o0l DO.- 9.f#6403i 7.003616 .9.4jtoM 

$a .6.9672.$t-ol 2.4uto3E 00 9*474091-01 409340LL-03 9.%lfebr-ol %A 

41 53- 6.933246-OL- 2-44650S 00 _ Vo4634ME-OlL to.87957E-03 __ 9.4;,04(j"l 

54 1.00362E 00 2.490676 00 9.4744VE-01 6.9357TE-03 V.43263E-01 

_s1_ V*55097E-OL_ _.2.53V5Ob DO.__ 9*4?b94E--*l 6.1069JE-03.___.9*4j:i6bf-ol 

sb 9.0649bf-ol 4.55,01,75 00 9:406314 6*#-ZLZS"3 9944:14b"I 

2.634679 00 9 4679 6.67400E-03 9043L6SE-01 

so 9o4l?036-01 2.6b3b3fi 00 9.44 69554126-03 _ 0 

WARNING - ONLY 190 INDEPENOENT FISSION.POINT ..WqE GEN9RATEOqý_,j:dll'?tý
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*AVVVV NY NZ SLINn MWWZGM XWWAQW XVWXGM 3V# 'VIOL 

-- *LlWfl-A"3TI71TOVOOV4-WISSral-90..XIVIVW* 3ML-310 

00 MOLL-ly 
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to-31zo,99*ft lO-SflfW6 00 ICSIC611 10-3tf"0*9 
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10-99REW& GO-3V991fies; 10-3QlzG#,*6 00 K99ire 00 Wfto*l to 
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as 6% 00 3VCOQL*t 00 14collj*t 19 
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[0-349L29*5 00 3L97TL*f I P- 34000216 
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-lC-3ZFTV*6 10-3T*Clt,#*6 00 3LQCIQ'E 10- TMA Ru* 6 9L 

IU-3946f,016 00 :Itrbqc.*c 10-401ý2L*6 LL 

10-10541#0*6 CO-3LLO66* 9 10-IT-790*6 On ;TRF-ZC*C'*- 10-314700*6' 9L-
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10-35071ý.*fi CO-3"961*9 00 zff!Qff*f - IQ-U906- % Z&,

10-?OZLOV*6 EO-31606z*q to-IRM4.16 00 31' 1297 * C llý-llpltqla U --------------

10-39091W& to-assfW9 10-361614*6 01 ?05-010C 10-3MW6 69 

to-R940 *9 10-191f##V*6 00 :10041- f 10-MC19*4 29 
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U0 4OC7601C 10-366FZLIB 

CO-31009*9 10-3901M*6 00 locotrt 
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CO-IM60*9 TO-Mizir" 00 3007CA17 
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10-3',LLf)#,*6 "-- 

99 

n 105MIZ -Z9 
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10-16fl3l,'4 M-316-799-9 00 3fc*ILL*Z 00 
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- ----------.

*1 

I...  
.4 - .

32 0.'ý4W6 OR -0.00612 0.94255 

_ 37 0.94v03S O"ik 0.006..4 0.94255 

42 0.94758 " OR - 0.00693 0.94065 

47 0.94103 6OR -0.0073b 0.93946 

52 0.947902 0 A- 0.00794" 0.93918 

... .57 0.94771 *oOR -" 0.00630 009S0.9 

"62. 0.95107 6-OR .o00076 0.94219 

67 0.95279 6 OR - 0.00$18 0.94401 

70.5427 ( A -0.00946 0.94479

PWR ITXIT PINS .'.Pi4 IN PITCH 3*.5 PCT EfN FULL CASK HOMOG FUL XTRA SS 

u--'-L-FEIMEu w-.53-16E-05 -" 9• 7 . GENERATION TIAE 2.3257&E-05 * OR 1.953S&E-O7 t0 
NO. OF INITIAL 

"l. .............. .. 67 PER CENT .. 95 PER CENT ....... 99 PER CENT. -NUMdhBER O0 
SKIPPED K-EDFLCTIVI "EVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIOENCE INTERVAL HISTORIES 

"3 0.,46•2 •- -'1-0.o00525 0.94157 0 TOU.952O7 0.93632 TO 0.95732 0.93107 T0 0.925 1 20100 

4, 0.94o90 * - 0.00530 0.V4160 TO 0.95220 0.93629 TU 0.95751 0.93099 TO 0.96281 19e99 

5 0.944s4 OR 0 0 0*.4111 TO 0.95178 0.93577 10 0.95712 0.93043 TO 0.96246 19696 

"4 o..'-4-4 *"R -"0.00S36 0.94049 TO 0.95119 0.93512 TO 0.95455 0.9Z976 TO 0.96191 1949" - C 
7 o.V4640 6OR -.0.00530 .o94102 7O 0.9517• •.935*3 TO 0.9571 - 0.93025 TO 0-.9,25 1929o 

& 0.94o.586 r - 0.005o. i 0.94114 TO 0.95201 0.93570 TO 0.9-745 0.93026 TO 09.9269 19095 

9 0. v4671 0. OR - 0.00549 0.94122 TO 0.95221 0.93572 TO 0.95770 0.93023 TO 0.94320 18694C 

t0 0.94732 OR - 0.05ba 0.94161 TO 0.95284 0.93629 To 0.95636 0.93077 TO 0.9*366 16693 

11 0.198 9 OK - 0.00554 0.94244 T1 0.95352 0.93690 TO 0.95906 0.93136 TO 0.964M6 186492 

, 12 0.94#57b? 'OK -R .00557 0.94300 10 0.95414 0. 93743 TO 0.9971- 0.93166 TO 0.96*56 10291 

17 0.9,,5, * OR - 0.6058, O..4174, TO 0.9b337 0.93593 TO 09.•916 0.93012 TO 0.96499 1726, 

22 o.V4900 *,O. - 0.00to0 0.94296 TO 0.95504 0.93692 TO 0.9,lO9 0.930.8 TO 0.99713 16261 

""1 - .,4636 6 OR - 0.00.02 0.9403, TO O.95240 0.93,34 TO 0.95,42 0.9Z832 TO 0.99444 15276 C
To 0.95460 0.93643 TO 0.96092 0.93030 TO 0.96704 142`11 

TO 0.9555o--'0 0 .9366 10 o.9,6 0.9290 vTO 0o.944, 132* 

TO 0.95451 0.9&372 TO 0996144 0.92679 TO 0.96837 12241 I .  
"To 0.95'38 0.93234 TO 0.96172 0.92499 TO 0.9*907 112506 .  

10 0T9587 -0.93133TO 0.96271 . 0.92349 TO 0*9705b i0251 Ia" 
To 0.95601 - .93112TO 0.96430 0.92262 T100.97260 9246. ,' 

.To 0.9596. 0.93851 TO 0.96864 0.92473 TO 0.97742 6241 

TO 0.96157 0.93523 TO 00Q7035 0.96*45 TO 0.97913 123* j 
TO 0.9*375 0.93531 TO 0.91322 0.92563 TO 0.96270 6231 &

"77 0.9§,62 # OR. 0.01067 0-94-6- TO 09,,,9 0-0.9439 0.9 9T 0.97262 0.92392 TO 0.96913 . 522 

"62 09795 9 O3 - 0.01R O ... 0b.93419 TO 0.09555 0.92200 TO 0.997 -5 0.91314 TO 0.98297# 4221 
,.. . ... .......  

920 o,,96. 6 oR -do.o1 1 o.9 0To-P.9*,', .92640 TO0.9"2* 0.91479 TO 0.90441 2211

Q j0
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PWR MITN PINS .5144 IN PITCN 3.5 PCT IN FULL CASKI( OGFELXR SS 

"NO. OF INITIAL.  
... ENLRATIONL.... AVERAGE.--.-.--.-.... ... 41 PER.CENT .- .95 PER CENT .--..-.. 99.PER-CENT.......IUNSER.OP_______ 

SKIPPED K-EFFECTIVE DEVIATIC.4 CONFPIDENCE INTERVAL COI4PIOINCU INTERVAL CONFIDENCE INTERVAL 141SIORIES 

97 0.95409 + OaR - 0.O0b~5s 0694631 TO 0.9611.7 0.94173 TO 0.96005 0.93515 TO 0*9?463 1206

.3
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1'

-U r�.WW
J� V �

4
4I4.�S4j.S�. A

CIPW4 &TXIl PINS *14INPTH3$C ERFULL CASK H1401 FUL400 S 

GROUP REGION LEAKAGE ABSORPTIONS FISSIONS WITH 3 GENERATIONSSKIPPED 

S0.0 0.0 0.00 

2 0.0 e.e0870-Q06 L.142970-05 

- ~ 3 .0.0 5.293-00-05 TOA95670-OS 

4 0.0 1.528920-04 2.032640-04 

*5 0.0 2.427640-04 3*099530-;04 

6 0.0 3.b3Z980-04 S.610140-04 

7 0.0 4.265310-04 7.42437"40 

I . 00 7.3004.90-0; 1.1*24.30-03+ 

) 9 0.0 6.624690-04 1.340610-03 

10 0.0 6.408560--04 1.333470-0) 

*11 4.557401;-0 1.16049D-03 2.01935D-03 

12 0.0 1.329500-OS 2.397660-OS 

13 0.0 1.673060-0.1 2.744430-03 

14 0.0 1.30M990-03 2.71964D-03 

IS 0.0 1.it26230-03 3.14.0240-03 

16 .01.63979 D-03 4. 10 6560-03 

17 0.0 1.1003050-03 4.675040-03 

164.9751.20-05 2*040910-03 4.905270-03 

*119 0.0 2.1104.4u-03 4.989270-03 

200.0 1.8*3130-03. 4.367160D-03 

210.0 1.142050-03 3.847970-03 

22 0.0 L.300170-03 Z.724460-03 

23 0.0 9.038280-04 1.605170-ý03 

24 0.0 8.17619D-04 9.340270-04 

* 25 0.0 6.2933OD0-0, 50286610-"4 

** , 26 0.0 7.46174P-04 4.968150-04 

- 27 Po0 6.593860-04 3.538"90-04

I.

I

0

I.
%0

I

4.  

V.

..L ....



I PV~17XIPRNS .514 IN PIC 3.5 PCT ENR. FULL CASK hr40FE TAS 

'i LEAKAGE AdCRTIN:FISONS WITH 3 GENERATIGNS SKtPPE0 

0.6 3.14 6550-04 

290.0 .20o-4 3.5oZ95I0O04 

*30 0.0 9.3935?700% 3.7166W-04' 

31 0.0 6.016120--
0'. 3.0063Z0-04 

.  

*.3z 
0.0 T.6S855D-0

4  2.633020-04 

S 3 0.0 7..9OO. 2.566180-04 

34 0.0 6.99a410-04 2.3b9200-Oft 

35 0.0 5.114640-04 1.85~020-04 

**i 6 004.68119D-04 .1*09?3D004 

*.37 
0.0 6.136410-04 2.293390-04 

8,29690.0 2.6740O0-04 

X ~ 39 0 1.0 -- -- 6.67*a0b00' 2.265940-0'. 

C 

I. 0006.5 23300-04 2 .034750-04 

'0 41 0.0 6.666 170-4 20514 

-. 42 0.0 6328-
4  1.553700-04 

43 0.0 6.69,-500-04 1.772830-04 
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52 4.742210-05 2O3U3 3509-4' 

53 0.0 2066-6 ,7100 

* 54 0.0 1,. 6 0 6 .519870 -04 
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PwR MIT~ PINS *S1',4 IN PITCH 3.5 PC ;.Nit FULL CASK HOt400 

G4WU REGION LEAKAGE ABSORPTIUNS FISSIONS 

... 55 0.0 2.648270-03 3.B74640

56 0.0 2.319500-03 3.*92 290

57 0.0 k.23Ii040-03 4010396 0

Is0.0 2.24SUFC-03 4.177630

*59 0.0 2Ss453390-03 4.734500

2 4550- 3000a~ao- 4.782870

61.0.0 2.456070-03 5.337630

*6.1 0.0 2.9d5O5iO-03 5.e8i776o
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so 0.0 6.3990ic0-03 6.101Mz.  
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PW' 17X17 PINS .5144 IN PITCH 3.5 PCT ENR FULL CASK HC4OG FUEL XTRA" SS 

fk GROUP REGION LEAKAGE A13SURPTICf4S FISSIONS WITH 3 GEMEkATIONS SKIPPED 

""2 0 . 1.694290-02 . 4.57'800-o3 
• t " 83 oo _._o2__-o ...-.... _________-o 

.8 0.0 5."e022C-03 4.7340O0-03 

8 0.0 1.537380-02 5.376370-03 

es 0.0 3.321030-03 3.3.40420-03 

"86 0.0 6.37904U-03 4.69466D-03 

87 * 

70.0 '1.23Z4-02 q.13100-03 

to 0.0 2.1334b0-02 1.07Z300-0S 

89 0.0 1.702540-02 2.222980-03 

90 C.0 9.3OCOSC03 4.244980-04 
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-. 9 0.0 3.964222-03 4.504920-04 
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96 0.0 451$0-0130-03 
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___...__o, .o- ....,-o) - .-,,. __ __ __ __ __ __ __ __ r l01 0.0 4.227050-03 2.491020-03 

) 102 0.0 5.727190-03 3.865900-,03 

103 0.0 5.95760&-03 4.230560-03 ______ 

S- -,.. . _ _. .... . . ..
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108 0.0 1.336020-02 1.448730-02

9.

e

I

St

I

-.  

4 

.9"" 

I 
1.  

o'.  

I" 
'I, 

I- 9.



PWIL 17117 PINS .5144 IN PITCH 3.5 PCI fiNA FULL CASK HONOG FUEL X14 IR S6 

* G.ilU REGION LEAKAGE AesLAPI'1NS FISSIONS WITH 3 GENERATIONS SKIPPED _ _ _ _ _ _ _ _ _ _ __v 
090.0 7.303000-03 7.756710-03 

102.147810-05o 9.307940-03 1.018170-02 
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TOTAL m3.10964004 1.001130 00 9.448280-01 
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PW LTX17 PINS .5144 IN4 PITCH 3.5 PCT ENA FULL CASK 140140G FUEL XTRA IS* __ _ _ --

-1 ~~SOURCE VICTOR BY UNIT 1 ' 
UNIT VECTOR 

.1.4 1.511C&E-02 

.,, ~ ~ ~ 1.8i'iIE~-0Z.1----___________________ 

to 0.00 

12 0.0 
* b- 13 -. 1.0( ~-01..* - * --- * - ---

- 15 -0.10,9~0 

20 1.701,91k-02 -. *c 

22 1.072960'aE-UI 

24 0.0 

%0 ~ 27- 0.0@5E-2 
4128 40.  

30 0.0 

34 0.0 6 
*..34. 0.0 

37 -0.0
0C:.  

__ _ __ __ __ __ __ __0 

AVERAQ* IT11 SELF MIULTIPLICATION *1.137355-01, *OR- 296033&E-02 61141 PROBABILITY THAT A NEUTRON BOAN IN A UNIT PRODUCES A 
.. , - F..P StIM -I ..THAT-$ AM-UjNIT . I - - -- __ __.%- C 
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1.0 Introduction 

The following structural analysis demonstrates the structural adequacy 

of the shipping cask under the various conditions of transport as 

prescribed by CFR, Title 10, Chapter 1, Part 71. The structural 

adequacy of the shipping cask is evaluated when subjected to the 

conditions In each of the following requirements: 

1 - General Standards for All Packaging, 10 CFR, 71.31 

2 - General Standards for Large Quantity Packaging, 10 CFR, 71.32 

3 - Standards for Normal Conditions of Transport, 10 CFR, 71.35 

4 - Standards f6r Hypothetical Accident Conditions, 10 CFR , 71.36 

The structural section is presented In four basic sections. The first 

section (1.0) covers the Introduction, design criteria, and mechanical 

properties of the materials used in the construction of the cask. Section 

2.0 evaluates the structural adequacy of the shipping cask when subjected 

to the conditions of general standards for all packaging and normal 

conditions of transport, paragraphs, 10 CFR , 71.31, 10 CFR 71.32 

and 10 CFR 71.35. Section 3.0 presents a detailed evaluation of 

each of the critical components of the package under normal conditions 

of transport. The analysis takes into consideration the worst case 

conditions of metal temperature which would exist under a variety of 

thermal transient conditions. In all cases the greatest temperature
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gradient thru the cask walls occurred at steady state conditions and 

the highest temperature occurred under normal conditions of transport 

without auxiliary cooling. The fourth and final section evaluates the 

structural adequacy of the shipping cask when subjected to the 

hypothetical accident conditions, 10 CFR , 71.36. The section 

is subdivided according to the accident damage test sequence.

xI-1-2
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1.1 Design Criteria 

The following discussion describes the procedures and specifies the 

criteria which are used as the design basis for the NLI 10/24 rail cask.  

Nomenclature and categories for stresses generally follow the ASME 

Code. Stresses are combined on the basis of the distortion energy 

theory, which describes the behavior of ductile materials more accurately 

then the maximum shear theory. Material mechanical properties are 

taken from the ASME Code, MIL-HDBK-SB, standards such as ASTM, 

AISI, SAE, published test data from recognized sources, and minimum 

values from manufacturer's specifications.  

1.1.1 Stress Categories 

Primary Stresses 

-These are .the normal stresses (tensile or compressive) and the shear 

stresses necessary to maintain equilibrium between the extermal and 

internal forces and moments applied to a structure. At any given location 

they consist of direct (membrane) stress, which is constant through 

the thickness of a structural component, and bending stress, which 

varies through the thickness. Primary stresses are not self-limiting 

and, if they exceed the yield strength through the entire thickness of a 

structural member, excessive deformation and rupture are prevented only 

by the strain-hardening properties of the material (Ref..5.9). However, 

a structural member subjected only to bending does not lose its load 

carrying ability when yielding first occurs in the outermost fibers.

XI-1-3
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Yielding must extend across the full cross section at one or more 

points along the length of the member before excessive deformation, 

or collapse, can occur. Theories of limit design and plastic bending 

of beams show that the collapse moment for a solid compact dection 

is at least 1.5 times the initial yield moment (Refs. 6,7,8,16). Hence, 

a higher effective stress can safely be permitted for bending of such 

sections than for cases where only direct stresses are present. In 

open, or hollow, thin-walled sections the bending factor is less than 

1.5 (Refs. 6,10,17) and the permissible effective stress must be 

reduced accordingly. In particular, when bending Involves the full 

cross section of a thin-walled pressure vessel the bending stress 

should be treated as a primary direct stress. This Is necessary because 

once the effective stress including bending reaches yield, internal 

pressure can cause yielding to progress through the thickness with 

only strain hardening of the material to provide further load carrying 

capacity. For other structural components loaded only in bending, the 

allowable effective stress can be increased by the shape factor for 

the particular cross section involved. In cases where both bending 

and direct stresses are present, the interaction procedures set forth 

In References 27 and 33 can he used to establish the allowable stress 

(except for thin-walled pressure vessels as noted above). Under 

multi-axial stress conditions in a structure, procedures for assessing 

the effect of bending are apparently not well established. Consequently,

XI-1-4
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at locations in the cask structure involving multi-axial stresses no 

bending factor will be applied to increase the allowable stress when 

primary bending stresses are present; this is conservative and 

permits simpler analyses.  

Secondary Stresses 

These are the normal and shear stresses which result from constraints 

imposed by the requirements of continuity of deformations within a 

structure. Structural discontinuities, differential thermal expansion 

and nonuniform temperature distributions produce these stresses. They 

are self-limiting because minor distortions can satisfy the continuity 

conditions (Refs. 5,9).  

Dynamic Stresses 

During transport of the cask, railcar shocks or accidents may 

superimpose dynamic stresses on the static stresses normally present 

in the cask structure. Under dynamic loading the yield strength of 

most materials exceeds the value obtained under static loading; the 

ultimate strength is also greater in some cases. For ductile materials

XI-l-"5
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the dynamic yield strength can be conservatively taken as two-thirds 

of the ultimate strength at the strain rates encountered In cask trans- 

portation (Refs. 11, 26, 27,35,48-52). This effect is more pronounced 

at elevated temperature, so that the ratio Of dynamic to static 

yield strength increases with increasing temperature (Refs. 27,35).  

Hence,' a higher effective stress may safely be permitted when all 

or part of the applied loading is dynamic rather than static.  

1.1. 2 Allowable Stresses 

The loadings that may occur on the cask during normal transport 

conditions include internal pressure In the containment vessel (fuel 

cavity) and neutron shield, axial and radial forces due to differential 

thermal expansion of the cask structure and contents, and shocks from 

the railcar. The combination of these loads that produce the largest 

ratios of applied stress to allowable stress at operating temperatures 

will be used to establish adequacy of the cask structure. Allowable 

stresses for normal transport conditions are based on either the static 

or dynamic yield strength of the material at temperature. Thus, 

under static loading the allowable stress Is selected as 90% of 

the static yield strength, and under dynamic loading as 90% of the 

dynamic yield strength. The dynamic yield strength Is taken to be 

either 2/3 of the ultimate tensile strength, the value established by 

actual dynamic tests, or the static yield strength when this exceeds 

2/3 of the ultimate tensile strength (true for high strength materials) 

Under accident conditions loadings similar to those under normal

XI-1-6
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conditions occur but with the addition of impact accelerations and 

external fire. These must be considered in evaluating the cask structural 

integrity. However, under accident conditions yielding of the cask 

structure is acceptable provided integrity of the containment vessel 

and the minimum shielding requirement are not violated. Conservatively, 

no allowance is made for increased strength under dynamic loading or 

compressive loading, although some evidence of such effects exists 

(Refs. 26, 35).  

1.1.3 Combination of Stresses 

At a given location in a structure the primary and secondary normal 

and shear stresses due to the imposed loading (mechanical and thermal) 

are determined for the three coordinate directions (Refs. 3, 4, 8, 34).  

The-algebraic sum of these stresses is determined in each direction 

and combined to obtain the resultant effective stress based on the 

Hencky-Von Mises distortion energy criterion of yielding (Refs. 3, 4), 

Effective stress, S e -- 2 + \j - c Zy) - 2 + (6'z -6 x)2÷ 

2 2 2 

6 (TXY + T 

where 

x'. Qy' I'z' are normal stresses (tension positive, compression negative) 

T Xy, Tyz, Tzxo are shear stresses.
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This effective stress Is determined for any desired loading condition 

and stress category (primary, secondary, etc.) and compared with 

the appropriate allowable stress to show that the structure is 

acceptable for the intended use.  

An analogous effective strain may also be obtained. (Ref. 59) 

Effective strain, Ce = /( C. - E)2 + (C - ')2 +t(Ez-E) 4  + 

y - x,, + 7C., /Y 
3 2 

jxy ifyz +Tzx 

where 

•'x, Cy, Cz are normal strains (tension positive, compression negative) 

TXy" TYz' 7ZX are shear strains.  

This may be compared-with the allowable strain to show acceptability 

of the structure.  

1.1.4 Structural Evaluation 

The basic procedure for demonstrating integrity of the'cask structure 

is as follows: 

Normal Conditions 

(1) Determine Sel including all primary static direct and bending 

stresses; this must not exceed the static allowable stress, Sas.  

(2) Determine Se 2 including all primary static and dynamic direct and 

bending stresses; this must not exceed the dynamic 

allowable stress, Sad.

XI-l-7a
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(3) Determine the maximum range of stress Intensity, Sr, due to all 

static and dynamic primary and secondary stresses developed during 

normal operation; this must not exceed 3 Sm as given in Table I-1.0, 

Appendix I of Reference 5 for the appropriate material and temperature.  

The stress intensity range, Sr, is determined by the procedures described 

in paragraphs NB-3216 and NB-3222 of Reference 5. Consideration of 

the possibility of thermal stress ratchet in the containment vessel by 

the procedure of paragraph NB-322; .5 of Reference 5 shows that ratchet 

action can not occur. The pressure-induced membrane stress in the 

shell is such a small fraction of the yield strength that the maximum 

allowable range of thermal stress greatly exceeds the 3 Sm limit imposed 

on Sr.  

Accident Conditions 

(4) Determine Se3 including all static and dynamic primary stresses only; 

this must not exceed 80% of the allowable stress, Saa, under accident 

conditions (0.7 Su). This criterion applies only to the containment 

vessel and outer shell (local effects in outer shell due to puncture 

loading are excluded).  

(5) Determine Se4 including all static and dynamic primary and secondary 

stresses; this must not exceed the allowable stress, Saa, under accident 

conditions. All cask structures must meet either this Alternate I criterion 

or the Alternate 2 criterion defined in item (6) below.  

(6) Determine the maximum range of stres- intensity, S, including all 

static and dynamic primary, secondary and peak stresses developed 

for extreme conditions of normal operation and accidents; this must

XI-1-7b
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not exceed the 10 cycle value of Sa from Figure 1-9.2, Appendix I 

of Reference 5. The stress intensity, S, is determined by the 

procedures described in paragraphs NB-3216, NB-3222 and NB-322C.3 

(strain concentration effect) of Reference 5. Peak stresses are based 

on stress concentration factors appropriate to the specific locations 

being considered in the cask structure. Theoretical or experimental 

values of stress concentration factors may be used when available 

from published sources; otherwise a maximum concentration fdctor of 

4 is acceptable (Ref. 9). This Alternate 2 criterion may be applied 

to all cask structures Instead of the Alternate 1 criterion defined In 

item (5) above.  

Basic stress limits used in the cask structural evaluation are summarized 

in the following table. The method of determining stress ranges Is described 

on page XI-1-7j,

XI-1-7c
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BASIC EFFECTIVE STRESS LIMITS 

Limit in terms of: 
Stress 

Condition Allowable Yield Strength Ultimate Strength 

Normal 

Primary static 
direct + bending, Sel Sa 0.9 SYS 

Primary static and 
dynamic direct + 
bending, Se 2  Sad 0.9 SYd(a) 0.9 (2/3 Su) 

Primary + secondary 
static and dynamic 
direct + bending, r 3Sm k Sysb 

Accident 

Containment Vessel and outer shell 
must meet this criteria 

Primary static and 
dynamic direct + 

bending, Se 3  . . .  

All Cask Structures Including containment vessel 

and outer shell must meet this criteria.  

Alternate 1 

Primary + secondary 
static and dynamic 
direct + bending, Se 4  Saa O.gSu(d) 

Alternate 2: 

Primary + secondary + 
peak static and dynamtc (c) 
direct + bending, S Sal0 

Notos: 

(a) Dynamic 'yield strength, Syd, may alternatively equal actual test values, 

or the static yield strength when Sys >. 2/3 Su.

XI-l-7d
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BASIC EFFECTIVE STRESS LIMITS 
(continued) 

(b) Sm Is taken from Table 1-1.0 of ASME Code,. Section III, Appendix I, for 
the appropriate material and temperature; k is the ratio of Sm to yield 
strength and ranges between 2/3 and 0. 9 for various materials and temperatures.  

(c) Sal0 is the 10 cycle value of Sa fromi Fig. 1-9.2 of ASME Code, Section IM, 

Appendix I.  

(d) In local regions of noncontaLnment structure subject to puncture loading, 
the criterLon Is either the effectLv:e stress, S (0.9 Su), or an effective 
strain, e'e4, limited to 0.9 uu ('*t is the strain at ultimate tensile strength, 
SU).  

(e) Sr is the stress intensity range.  

ML) S is the stress intensity, range.  

1.1.5 Special Procedures 

There are certain aspects of the cask structural design that cannot be 

adequately evaluated solely by the basic procedure given in Section 1.1.4.  

These involve particular types of loading, geometries, or material character

istics. Consequently, special procedures are needed to handle such situations 

and these are described in following paragraphs. They augment and in some 

cases supersede the basic procedure given previously.  

Bearing Loads 

Bearing loads develop between bodies in contact under the action of other 

external forces or inertial forces. They produce surface compressive stresses 

and subsurface tensile and shear stresses and must be limited in order to 

avoid plastic deformation that could cause dysfunction or rupture of the 

structural parts. Under normal conditions of transport bearing stresses must 

not exceed 1.5 times the allowable stresses at temperature for either static 

or dynamic loading. Hence, Sbrs< 1.5 (0.9) Sys = 1.35 Sys and Sbrd<

XM-l-7e
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1.35 Syd (defined in Sect. 1.1.4). If available from tests, 90% of bearing 

yield strength shall be used as the allowable bearing stress (Ref. 27).  

Under accident conditions bearing stress must not exceed 1.5 times 

the allowable stress at temperature for accident conditions; or Sbra < 

1.35 Su (see 1.1.4). If ultimate bearing strength is available from test 

data, 90% of this shall be used as the allowable bearing stress.  

Closure Bolting 

To insure containment of the cask contents, the inner closure head bolts 

are designed to withstand the hypothetical accident conditions without 

bolt stresses exceeding 2/3 the yield strength of the material at temperature.  

The bolt loads to be considered are as follows : 

1. Bolt preload.  

2. Internal pressure 

3. "G" loads resulting from the 30-foot drop accident.  

The bolts are made of high-strength austenitic stainless steel (Section 1.2) 

to avoid differential thermal expansion with the type 304 stainless steel of 

the closures. The high-strength bolt material permits the use of large preloads 

which prevent separation of both closure joints during normal transport and of 

the inner closure joint during impact and fire accidents; hence, containment 

of the cask contents is assured (see Sections 4.4.1, 4.8.1).  

The following additional features are also included to insure joint integrity.: 

(1) rolled threads for minimum stress concentration; 

(2) reduced shank to improve impact resistance and avoid possible 

failure in the threads;

XI-1-7f
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(3) hardened washers under bolt head or nut to prevent yielding and 

minimize galling of the 304 stainless steel closures; 

(4) adequate thread engagement in the 304 stainless steel casks 

end forging (Ref. 64).  

As a final consideration bolt temperatures under both normal and accident 

conditions are well below the creep range for the material (Ref. 25) and thus 

nocreep-relaxation can occur to reduce the initial clamping forces on the 

Joints.  

Miscellaneous Boltind 

This category includes bolting of components which are not essential to 

contairment of cask contents but are required during normal operation.  

These components are the outer closure head, the impact limiters and the 

neutron shield expansion tanks. Bolt stresses undernormal transport con

ditions are limited to 75% of the material yield strength at temperature (Refs.  

1l, 68,69)for loads due to bolt preload, internal pressure and transport 

shocks. Under accident conditions, the bolting Is evaluated in the sec

tions where each component is analyzed(4.3.2, 4.4.1.1, 4.8.1).  
Cask Internal Structures 

Certain of the cask internal structures (absorber sleeves, top spacer and 

bottom support) must be evaluated under accident conditions to insure that 

the cask contents are maintained in a nuclearly safe arrangement. The 

allowable stress limits for these parts are Saa (0.9 Su) for simple bending 

and compression and 0.6 Saa for simple shear (see table on p. 7d). When 

bending and compression exist concurrently, an interaction relation is used 

in which the sum of the bending and compression stress ratios is less than
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one; stress ratio is the ratio of applied to allowable stress (see Article 

A-9000 of Ref. 5).  

Buckling 

Buckling of cask structural components is not. permitted under either 

normal or accident conditions with the exception of the water Jacket 

which is not necessary to maintain cask integrity under accident 

conditions. The criterion to be met is that the applied load must be 

less than the critical buckling load as calculated for the particular 

geometry and material at temperature of the structural component 

involved. In this determination buckling formulas appropriate to the 

part under consideration and from recognized sources shall be used 

(Refs. 3, 4, 11, 27, 33).  

Creep 

.Creep of cask structural components is only detrimental if it results 

in loss of function through excessive deformation or rupture. The 

cask body (shells, closures, heads, etc.) is constructed of type 304 

stainless steel. Under both normal and accident conditions the 

temperatures of these cask parts do not exceed 800 0 F. According to 

data in References 5, 12 and 60, creep of this material is not a con

sideration below temperatures in the range of 800-10000 F. The question 

of creep of the aluminum basket is considered in Appendix C of Section 

VII for normal conditions of transport and in Section 4.9.2 for the fire
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accident conditions. These analyses show that no unacceptable amount 

of creep occurs. WI th respect to the lead shielding the only continuously 

applied load under either normal or accident conditions is a gravity load 

due to its own weight and this causes compressive stresses of the order 

of 1 psi., so creep of the lead shield Is not believed to be significant 

(Refs. 20, 21).  

Fatigue 

The basis for evaluating possible fatigue damage of the cask body 

structure is the design fatigue curve, Fig. XIV-1221.3(c)-2 of Reference 5.  

The anticipated number of loading cycles in the normal transport condition 

is 400, which corresponds to an allowable elastic peak stress range of 

290,000 psi. As noted in References 5 and 9, stress ranges calculated 

on an elastic basis at specific locations in the cask structure must be 

increased by an appropriate stress concentration factor before comparison 

with the allowable stress range. Theoretical or experimental values of 

stress concentration factors should be used when these are available 

from published sources; otherwise a maximum concentration factor of 4 

is acceptable (see Ref. 9). Under normal transport conditions the allow

able elastic stress range for all primary plus secondary stresses has been 

es tablished as 3 Sm (see table p. 7d). The highest temperature in the 

cask body during normal operation is 410°F in the inner shell; at this 

temperature Sm - 18,600 psi. (Table 1-12. of Ref. 5). If,ý conservatively, 

the maximum stress concentration factor of 4 is applied to the 3Si allow

able stress range, the maximum peak stress range permitted in the cask

XI-1-7i
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body structure is 4(3) (18600) = 223,000 psi. This is less than the 

allowable stress range of 290,000 psi. cited above and, hence, fatigue 

is not a consideration under normal transport conditions.  

Stress RanQe Procedure 

The following procedure is used to determine the stress ranges, Sr or 

S (pp. 7b,7c) at different locations in the cask structure: 

a) Identify the various loading conditions, mechanical and thermal, 

which occur during a complete operating cycle of the cask.  

b) Determine the norrnalstress components - (axial), J...(hoop), k zV 

,R(radial) and the shear stress components zrz' .t' for 

each loading condition including all primary and secondary static 

and dynamic stresses (plus peak stresses for stress range S).  

c) Select an apparent extreme load condition and find the difference be

tween each stress component, G7, •,, , etc., at this condition and 

at the other load conditions; call these component differences, GI', 
/ 

G" , etc. Other combinations of conditions may also have to be 
0 

examined to finally establish the largest stress range.  

d) Calculate the principal stresses, ,1 2o- 3, based on the com

ponent differences, U z, Q, etc., for each load condition.  

e) Determine the stress differences, ,i2 : '-t'j 2' S 3 -='2-(", 

= at each load condition and find the largest absolute 

magnitude of any stress difference during the complete operating cycle.  

cycle. This value is the stress range, Sr(or S).  

f) If the extreme values of any stress component, 6Z, etc., for 

all load conditions are of the same sign (do not include a zero value), 

,then zero. must-be used as 6ne extreme for that component.  
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1.2 Mechanical and Physical Properties of Materials
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Mechanical and Physical Properties of 304 Stainless Steel1.2.1
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Calculate the minimum yield strength of 304 S/S at -400F.  

In Page Xl-l-10a the average yield strength for the nominal values from 
curves -1, 2, 3, 4, 5, 6, 7, 8 at -40°F equals: 

41000 + 42900 + 43250 + 43250 + 44125 + 45000 + 45750 + 47000 
8= 

44034 psi 

The average yield strength for the nominal values from curves 1, 2, 3, 4, 
5, 6, 7, 8 at 75°F (room Temp.) equals: 

30000 + 31375 + 31750 + 32000 + 33250 + 35000 + 36500 + 35000 

8 

33109 psi 

Adjusting the 33109 psi to the ASLM Code room temperature minimum value 
of 30000 psi give a ratio of . 906. This ratio is used to reduce the -40oF 
yield strength from 44034 to 44034 (. 906) = 39895 psi.  

39895 psi will be used for design value for yield strength at °40OF.  

Calculate the minimum tensile strength of 304 S/S at -40 0 F.  

From Ref. 74, 75, 76, 77, 78 using the same procedure to arrive at the 
minimum yield strength at -40 0 F, the minimum tensile strength of 304 S/S' 
at -40OF is calculated to be 115000 psi.  

Coefficient Of thermal expansion from 68°F to -100°F = 7.99 x 10-6 IN/IN/ 
OF (Ref. 67).
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1.2.2 Mechanical and Physical PropertLes of Depleted Uranium.'
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1.2.3 Mechankgl and Physical Properties of Chemical Lead 

Poisson's Ratio .43 (Ref. 21) 

Lead Properties 

Coefficient of thermal expansion from - 418 0 F to 75°F (Ref. 21) equals 
13.94 x 10- 6 INIIN/°lF 

Modulus of elasticity at -40°F (Ref. 21) equals 2.58 x 106 psi (Ref. 21) 

XI-1-19
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1.2.4 Mechanical and Physical Properties of High Purity Aluminum Alloy. 1180
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1'

1180 Aluminum Data 

Stresses l' = psi

Temperature E=.0001 =.0005 c =.0020 E=.O0 

70°F 1000 O"= 2240 u 2950 "4500 7500 

500°F 850 = 1330 (T= 1670 a= 2200 2360 

600°F '650 d'= 1140 C'= 1420 "= 1850 cr= 1890 

700°F 500 (f= 940 Cf= 1180 C= 1550 1590 

800°F O"= 400 O"= 750 O"= 940 1200 06"=1280

Ref. 14 
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1.2.5 Mechanical and Physical Properties of 5052-H32 Aluminum Alloy
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S• 052-H32 Aluminum Alloqý",

Mean Coefficient of thermal expansion (Ref. 14) 

Temp. 0 F a , in./in./°F 

438 13.75 x10-6 

586 14.07 x10-6 

628 14.25 x 10-6 

986 15.04 x 106 

936 15.15 x 10-6 

Ultimate tensile strength @ 750 F = 31000 psi 
(Ref. 27)
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Mechanical Properties of 2024-T.3

XI-1-34
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Rev.3 9/78 

,Mechanical and Physical PropeAles of AL 2024-T351

Polsson's Ratio 8 0.33 (Ref. 16)

Ref. 27 

Static Yield Ultimate; 

Temp. F Strength, psi Tensile Strength, psi 

250 3608 46370 

300 32390 38190 

Val~ues given are after 10,000 hour exposure at tenperature

XI-1-37
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1.2.8 Mechanical Properties of 2014-T6 Aluminum Alloy
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1.2.9 Mechanical Properties of Inner and Outer Closure Studs.  

ASTM 453 Gr. 660 (Ref. 24 ) 

A-286 Condition STA (Ref.25 ) 

Ultimate Tensile strength = 130,000 psi 

Yield strength - 85,000 psi. (Ref. 25) 

Minimum Fracture Strain 15% (Ref. 25) 

1.2.10 Mechanical Properties For Bolting Material Used for Miscellaneous 

Structural Joints 

ASTM 193 Gr. B7 

Ultimate Tensile strength = 125,000 psi 

Yield Strength - 105,000 psi (Ref. 24)

XI-1-41
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1.2.11 Mechanical and Physical Properties of Neutron Absorber Material

Temperature OF E =Value Given x 106 psi 

77 11.52 

212 11.13 

392 10.62 

572 9.86 

600 1 9.68 

Ref.  

Ultimate tensile strength 42800 psi (Ref. 19 ) 

Yield strength 10300 psi (Ref. 19 )

% 7OF to 93*20 F) = 12.5 x 10-6 ln,/'lnop (Ref. 19 )
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1.2.12 Mechanical and Physical Properties of Ricorad PPC-V (Solid 

Neutron Shield Material).  

Tensile stress at room temperature 2500 psi 

Elongation at room temperature = 30% 

Melting point OF none - Excellent high temperature stability, no 

melting, sag or slump at 600OF 

Coefficient of Linear Thermal Expansion = 1.51 x 10-4 in/i/OF 

Ref. 28,29
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1.2.13 Physical Properties of Zircaloy-4
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1.2.14 Mechanical and Physical Properties of Viton 

Mechanical properties of VIton 

Tensile strength 1736 psi 

Elongation 190% 

100% modulus, 880 psi 

Hardness, Durometer A 79 

Viton mechanical properties exceeds mechanical properties of 

AMS-7278D, MrL-R-83248, AMS-7280 

Physical properties of Viton 

Specific gravity 1.80 to 1.85 

Coefficient of linear expansion 88 x 10-6 in./In./Op.  

High Temperature 

Viton withstands high temperature and simultaneously retains 

Its good mechanical properties better than any other elastomer.  

Oil and chemical resistance also are relatively unaffected by 

elevated temperatures. Compounds of Viton remain usefully 

elastic indefinitely when exposed to laboratory air oven aging 

up to 400°F or to intermittent test exposures up to 5000F.  

Continuous service limits are generally considered to be:

XI-1-46
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3000 hours at 450OF 

1000 hours at 500OF 

240 hours at 550°F 

48 hours at 600 0 F• 

For fleeting exposures to 1000 plus OF, where a rubber part 

must perform a function and then Is destroyed. Viton 

often can provide the necessary temporary protection.  

Ref. 31 

1.2.15 Mechanical Properties of Aluminum 

6061-T6511 

Ultimate Tensile Strength = 42000 psi 

Yield Strength = 36000 psi 

Ref. 27 

1.2.16 Mechanical Properties of Carbon Steel 

ASTM - A36 

Ultimate Strength = 72000 psi 

Yield Strength = 36000 psi 

Ref. 45 

1.2.17 Mechanical Properties ofA luminum Bronze 

ASTM - B148- 954HT

XI-1-47
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Ultimate Tensile Strength = 90 000 psi 

Yield Strength = 45000 psi 

Ref. 46 

1.2.18 Mechanical Properties of Low Alloy Steel 

ASTM - A514 - GRH 

Ultimate Tensile Strength = 115000 psi 

Yield Strength 100000 psi 

Ref. 45 

1.2.19 Mechanical Properties of Carbon Steel 

AISI-1042 

Ultimate Tensile Strength - 72000 psi 

Yield Strength = 40000 psi 

Ref. 11 

1.2.20 Brake Lining - Molded Compound D - 530A 

Coefficient of Friction .45 

Ref. 47 

1.2.21 Mechanical Properties of Alloy Steel Bolts 

ASTM - A354 - GRBD
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Ultimate Tensile Strength = 150000 psi 

Yield Strength = 125000 psi 

Ref. 24 

1.2.22 Mechanical Properties of Carbon Steel 

ASTM - A 441 

Ultimate Tensile Strength = 67000 psi 

Yield Strength - 50000 psi 

Ref. 45 

1.2.23 Mechanical Properties of 17-4pH Con

dItion H-1150 ! Stainless Steel...  

Ultimate Tensile Strength= 135000 psi 

Yield Strength 105000 psi 

Ref. 25 

1.2.24 Mechanical Properties for Bolting Material 

ASTM - A193 Class 2 Grdes B8, BSC, BST 

Tererxature -OF 

68 325 400 

Yield Strengih (psi) 100,000 88,000 86,500 

UMtimate Strength (psi) 125,000 103,750" 99,400 

Refs. 24, 27
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2.0 General Standards for All Packages 

The following analysis satisfies the requirements of the following standards : 

10 CFR, 71.31 General Standards for All Packaging 

10 CFR, 71.32 General Standards for Large Quantity Packaging 

10 CFR, 71.35 Standards for Normal Conditions of Transport 

The vehicle and package tie-down system have been designed to satisfy 

the following criteria.  

Vehicle 

The rail car has been designed and constructed in accordance with the 

Association of American Railroads "Specification for Design, Fabrication 

and Construction of Freight Cars." This specification establishes the 

analytical methods, load factors ("g" loads), allowable stress levels and 

load combinations to be used In the design of a freight car. The specification 

also requires that the loaded prototype car be impact tested to prove the 

structural adequacy of the car under the prescribed loading conditions.  

The prototype car wil be fitted with the cask support and tie-down 

arrangement as described in this safety analysis report. A set of neutron 

shield expansion tanks, connecting lines and supports-will also be.fitted 

to the prototype car for testing. A simulated cask structure of approximately 

the same dimensions as the actual cask will be positioned on the car in 

the same manner as the actual cask. The mass and location of center 

of gravity of the simulated cask structure will be the same as the actual 

cask.

XI-2-1
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PackaQe Tie-down System 

The tie-down system comprises, for each end of the cask, a lug 

(or lugs) welded to the cask, plates welded to the center sill of the 

rail car, a pin thru the aligned lugs and plates, and a pair of flate 

saddle supports, also welded to the center sill and side sills of the 

rail car.  

The cask lugs, as part of the cask, are required to sustain 

simultaneous loadings of lOg longitudinally, 5g transversely and 2g 

vertically without exceeding 90% of the yield stress of the materials 

involved.  

The pins are subject to the same requirements as the lugs on the 

cask.  

The tie-down plates and support saddles, as welded parts of the 

car itself, are designed to the same requirements except that the transverse 

loading of 5g is reduced to 2g, which is considered a safe and satisfactory 

design criteria for the rail car itself.

XI-2-la
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2.0 Summary of Results 

Tabulation of Stress vs Allowables

Combined 
psi

All.  
psi M.S.

Lifting Devices (Sect. 2.1) 

Cask Trunnions 

Weld at root 

Root of trunnion 

Outer Closure Lift Lug 
(Sect. 2.1.2) 

Inner Closure Lift Lug 
(Sect. 2.1.3) 

Eye bolt tension

Expansion Tanks (Sect. 2.2.4) 

Support 

Cylinder in saddle 

Bolts in base 

Tank in bending

12577 

18691 

4500 lbs.  

9437 lbs.

7871 

603 

14294 

74

24750 

24750 

23400 lbs.  

46, 8.9n lb-.

37,500 

19,350 

78250 

37,500

XI-2-1b

.968 

.324 

4.0 

3.96

3.76 

31. 0B 

4.47 
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2.1 Lifting Devices 10 CFR 71.31 c 

Requirement: "the system shall be capable of supporting three times 

the weight of the loaded package without generating stress in any 

material of the packaging in excess of Its yield strength." 

2.1.1 Cask Trunnions 

Loaded package weight 200,000 lbs.  

"Design Load = 3 x 200,000 =" 600,000 lbs.  

Cask is provided with" four trunnions. Only two trunnions will 

be used at any one time to lift the cask. Therefore, the design 

load per tunnion is 300,000 lbs. Yield stress of 304 SS at 

0 
200 F. is 24,750 psi min. from 1.2.

XI-2-1 c


