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Normal Conditions of Transport Hypothetical 
Accident Conditions

MAP Shipping Package Certification Tests

Packaging 
Description Package Drawings

Packaging and Transportation of Radioactive 

Material





Polyurethane Foam.



Since austenitic stainless steels are not susceptible 
to brittle failure at temperatures encountered in transport, their use in containment vessels is 
acceptable to the staff and no tests are needed to demonstrate resistance to brittle fracture.

Fracture Toughness Criteria of Base Material for 

Ferritic Steel Shipping Cask Containment Vessels with a Maximum Wall Thickness of 4 Inch (0.1 m)



Vibration

Polyurethane Foam

Shielding Evaluation

Recommendations for Protecting Against Failure by Brittle Fracture in 

Ferritic Steel Shipping Containers Up to Four Inch Thick



Component and Material Tests

Packaging Drawings

Component and Material Tests

Structural Welding Code–-Stainless Steel





Roark’s Formulas for Stress and 
Strain





Summary of Pressures and Temperatures



MAP-13 Gross Weight Increase Justification

MAP
Shipping Package Certification Tests

10  Slapdown (Test CD2, CTU1)



Horizontal Lid Down (Test CD4, CTU3)





Roark’s Formulas for Stress and Strain, 



Roark’s Formulas for Stress and Strain, 

MAP Shipping Package Certification Tests



Normal 
Conditions of Transport

Free Drop

Design Criteria

c

Criticality Evaluation

MAP Shipping Package Certification Tests

Free Drop





Summary of Damage
MAP Shipping Package Certification Tests

End Drop (Test CD1, CTU2)



30  Slapdown (Test CD3, CTU1)





Horizontal Lid Down (Test CD5, CTU3)





Summary of Damage
MAP Shipping Package Certification Tests

Oblique CG Over Lid (Test CP1, CTU1) 



CG Over Side Closure Joint (Test CP2, CTU1)



Oblique CG Over Lid (Test CP3, CTU3)



Package Drawings

MAP Shipping Package Certification 
Tests

CTU1 Internal Damage





CTU2 Internal Damage







CTU3 Internal Damage





Thermal Evaluation for Hypothetical 
Accident Conditions
MAP Shipping Package Certification Tests

Thermal Evaluation for Hypothetical 
Accident Conditions
MAP Shipping Package Certification Tests

Criticality Evaluation



Free Drop Immersion – All Packages

Summary of the HAC Free Drop Results
Summary of the Puncture Drop Results

Criticality 
Evaluation Containment,

Design Criteria











MAP Shipping Package 
Certification Tests” “Containment”.

Mechanical Inputs to Licensing for ATF Fuel Shipments in MAP Series Containers
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Packaging Drawings

MAP-13 Gross Weight Increase Justification





























































































Certification Test Units







General 
Information

Packaging 
Description Package Drawings





Containment





Rules for 

Construction of Nuclear Facility Components Class 1 Components

Core Support Structures

Fiberglass Reinforced Plastic (FRP) Piping Systems Designing Process/Facilities Piping Systems With FRP: 

A Comparison To Traditional Metallic Materials



Standard Specification for Boral Composite 

Sheet



Materials Part D  – Properties

Materials Part D  – Properties

Standard Specification for Boral Composite Sheet



Polymer Data Handbook



Description of Thermal Model

Handbook of Heat Transfer



Emissivity Testing of Metal Specimens.  

”Emissivity Measurements of 304 Stainless Steel

Thermal Radiation Properties Survey



Analytical Thermal Model. 

,

Analytical thermal Model



Containment









MAP Shipping 
Package Certification Tests
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MFFP Thermal Analysis For Transport Conditions

Spent Nuclear Fuel Effective Thermal Conductivity Report



Convection 
Coefficient Calculation
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, Handbook of Heat Transfer

Handbook of Applied Thermal Design
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Thermal Assault and Polyurethane Foam Evaluation Protective Mechanisms for Transport Containers

Thermal Assault and Polyurethane Foam – Evaluating Protective Mechanisms





MAP Foam Bucket Burn Test Report
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238g     latticecell 
'100% td and 5.0 w/o 
uo2  1   1.0 293 92235 5 92238 95 end 
'zirc
zr  2   1.0 293 end 
'water in assy lattice 
h2o  3   1.0 293 end 
'volume in container external to bundles 
h2o  4   1.0e-8   293 end 
'rubber 
h2o  5 1.0 293 end 
' ss plate, 0.13" thick 
ss304  6   1.0   293 end 
'  boral, minimum areal density(at min thk)=0.0240 gm b-10/sqcm 
' min thk = 0.119" = 0.30226cm 
' vol dens = 0.0240/(0.30226*0.18431) =0.4308 gm natural b/cucm 
' we use only 75%, 0.75 * 0.4308 = 0.3231 gm natural b/cucm 
b  7   den=0.3231 1 293 end 
'nylon 66 
arbmnyl 1.14 4 0 1 0 6012 6 7014 1 8016 1 1001 11 8 1.0 293 end 
'reflector water 
h2o  9   1.0 293 end 
' ss plate, 0.085" thick 
ss304  10   1.0   293 end 
' ss plate, 0.115" thick 
ss304  11   1.0   293 end 
' gap water 
h2o  12   1.0 293 end 
' ss bar at center 
ss304  14   1.0   293 end 
end comp 





Flux Trap – 
Lid 

Flux Trap – 
Base 

Flux Trap – 
Total

Spacer
Blocks 

Total













Package Dimensional/Material Characteristics 



Moderator Characteristics of Floodable Spaces (Excluding Nylon)
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=csas26     parm='size=900000' 
15type1 fa in shipping container 
238g     latticecell 
'100% td and 5.0 w/o 
uo2  1   1.0 293 92235 5 92238 95 end 
'zirc 
zr  2   1.0 293 end 
'water in assy lattice 
h2o  3   1.0 293 end 

'volume in container external to bundles 
h2o  4   1.0e-8   293 end 

'rubber 
h2o  5 1.0 293 end 

' ss plate, 0.13" thick 
ss304  6   1.0   293 end 

'  boral, minimum areal density(at min thk)=0.0240 gm b-10/sqcm 
' min thk = 0.119" = 0.30226cm 
' vol dens = 0.0240/(0.30226*0.18431) =0.4308 gm natural b/cucm 
' we use only 75%, 0.75 * 0.4308 = 0.3231 gm natural b/cucm 
b  7   den=0.3231 1 293 end 

'nylon 66 
arbmnyl 1.14 4 0 1 0 6012 6 7014 1 8016 1 1001 11 8 1.0 293 end 

'reflector water 
h2o  9   1.0 293 end 

' ss plate, 0.085" thick 
ss304  10   1.0   293 end 

' ss plate, 0.115" thick 
ss304  11   1.0   293 end 

' gap water 
h2o  12   1.0 293 end 

' aluminum for doors 
al  13 1 293 end 

' ss bar at center 
ss304  14   1.0   293 end 
end comp 
squarepitch 1.44272 0.91999 1 3 1.05156 2 0.93980 0 end 

more data 
dab=2000 
res=6 slab 0.3302 
res=10 slab 0.2159 
res=11 slab 0.2921 
res=14 cyli 1.563 
end more 

read parm tme=120 gen=280 nsk=3 run=yes npg=1000 far=yes plt=yes 



lng=3000000 nb8=1200 
end parm 
read geometry 

unit  10 
com='wet fuel pin cell' 

' fuel stack 
cyli  10 0.45999 2p207.01 

' clad inner surface 
cyli  20 0.46990 2p207.01 

' clad outer surface 
cyli  30 0.52578 2p207.01 

' unit cell 
cubo  40 4p0.72136 2p207.01 

' fuel 
media  1 1 10 

' fuel-clad gap (void) 
media  0 1 20 -10 

' clad 
media  2 1 30 -20 

' water or whatever is external to clad 
media  3 1 40 -30 

boundary  40 

unit  20 
com='wet guidetube cell-no clad' 

' guide tube inner surface 
cyli  10 0.63500 2p207.01 

' guide tube outer surface 
cyli  20 0.67056 2p207.01 

' unit cell 
cubo  40 4p0.72136 2p207.01 

' water or whatever is internal to clad 
media  3 1 10 

' clad 
media  3 1 20 -10 

' water or whatever is external to clad 
media  3 1 40 -20 

boundary  40 

unit  30 
com='wet instrument tube cell-no clad' 

' instrument tube inner surface 
cyli  10 0.56261 2p207.01 



' instrument tube outer surface 
cyli  20 0.62357 2p207.01 

' unit cell 
cubo  40 4p0.72136 2p207.01 

' water or whatever is internal to clad 
media  3 1 10 

' clad-water 
media  3 1 20 -10 

' water or whatever is external to clad 
media  3 1 40 -20 

boundary  40 

' region type=pad 
' edge type=base_inner_full 
unit 200 

cubo 100  10.79500 -10.79500 0.31750 -0.31750 207.01000 -207.01000 

media 5 1 100 

boundary 100 

' region type=pad 
' edge type=base_outer_full 
unit 210 

cubo 100  10.79500 -10.79500 0.31750 -0.31750 207.01000 -207.01000 

media 5 1 100 

boundary 100 

' region type=steel 
' edge type=base_inner_full 
unit 300 

cubo 100  11.60249 -11.60249 0.16510 -0.16510 207.01000 -207.01000 

media 6 1 100 

boundary 100 

' region type=steel 
' edge type=base_outer_full 
unit 310 

cubo 100  10.91999 -10.91999 0.16510 -0.16510 207.01000 -207.01000 

media 6 1 100 

boundary 100 



' region type=steel 
' edge type=lid_inner_lower 
unit 320 

cubo 100  6.27380 -6.27380 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=steel 
' edge type=lid_inner_upper 
unit 330 

cubo 100  5.13080 -5.13080 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=steel 
' edge type=lid_outer_upper 
unit 340 

cubo 100  6.15950 -6.15950 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=steel 

' edge type=lid_outer_lower 
unit 350 

cubo 100  6.51510 -6.51510 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=boral 
' edge type=base_inner_full 
' axial part type=lower(1) 
unit 400 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_inner_full 



' axial part type=main(9) 
unit 402 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_inner_full 
' axial part type=upper(1) 
unit 404 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 
media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_inner_full 
' axial array 
unit 406 

cubo 10 9.52500 -9.52500 0.15113 -0.15113 207.01000 -207.01000 

array 406 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=base_outer_full 
' axial part type=lower(1) 
unit 410 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_outer_full 

' axial part type=main(9) 
unit 412 



cubo 100 9.52500 -9.52500 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_outer_full 
' axial part type=upper(1) 
unit 414 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_outer_full 
' axial array 
unit 416 

cubo 10 9.52500 -9.52500 0.15113 -0.15113 207.01000 -207.01000 

array 416 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_inner_lower 
' axial part type=lower(1) 
unit 420 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 



media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_lower 
' axial part type=main(9) 
unit 422 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_lower 
' axial part type=upper(1) 
unit 424 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 

' edge type=lid_inner_lower 
' axial array 
unit 426 

cubo 10 6.03250 -6.03250 0.15113 -0.15113 207.01000 -207.01000 

array 426 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_inner_upper 



' axial part type=lower(1) 
unit 430 

cubo 100 4.95300 -4.95300 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 4.95300 -4.95300 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_upper 
' axial part type=main(9) 
unit 432 

cubo 100 4.95300 -4.95300 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 4.95300 -4.95300 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_upper 
' axial part type=upper(1) 

unit 434 

cubo 100 4.95300 -4.95300 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 4.95300 -4.95300 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_upper 
' axial array 
unit 436 



cubo 10 4.95300 -4.95300 0.15113 -0.15113 207.01000 -207.01000 

array 436 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_outer_upper 
' axial part type=lower(1) 
unit 440 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_upper 
' axial part type=main(9) 
unit 442 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_upper 
' axial part type=upper(1) 
unit 444 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 



boundary  200 

' region type=boral 
' edge type=lid_outer_upper 
' axial array 
unit 446 

cubo 10 6.03250 -6.03250 0.15113 -0.15113 207.01000 -207.01000 

array 446 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_outer_lower 
' axial part type=lower(1) 
unit 450 

cubo 100 5.88010 -5.88010 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 5.88010 -5.88010 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 
media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_lower 
' axial part type=main(9) 
unit 452 

cubo 100 5.88010 -5.88010 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 5.88010 -5.88010 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_lower 
' axial part type=upper(1) 
unit 454 

cubo 100 5.88010 -5.88010 0.15113 -0.15113 13.51280 -13.51280 



cubo 200 5.88010 -5.88010 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_lower 
' axial array 
unit 456 

cubo 10 5.88010 -5.88010 0.15113 -0.15113 207.01000 -207.01000 

array 456 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=lower(1) 
unit 1160 
com=' part 16 plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 



' axial part type=main(9) 
unit 1162 
com=' part 16 plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 

plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=upper(1) 
unit 1164 
com=' part 16 plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 



boundary  200 

' region type=plastic 
' edge type=base_inner_full 

' axial array 
unit 1166 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.81156 -206.81156 

array 1166 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=lower(1) 
unit 2160 
com=' part 16 plastic block (right)' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=main(9) 
unit 2162 
com=' part 16 plastic block (right)' 
' plastic thickness removed=0.0781 inch =0.19844 cm 



' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=upper(1) 
unit 2164 
com=' part 16 plastic block (right)' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 

boundary  200 

' region type=plastic 
' edge type=base_inner_full  (right) 
' axial array 



unit 2166 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.78366 -206.78366 

array 2166 10  place  1 1 1  0 0 -192.38436 

boundary 10 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=lower(1) 
unit 1170 
com=' part 17l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=.31512 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=main(9) 
unit 1172 

com=' part 17l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=.31512 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 



' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=upper(1) 
unit 1174 
com=' part 17l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=.31512 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 
media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial array 
unit 1176 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.81156 -206.81156 

array 1176 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=lower(1) 



unit 2170 
com=' part 17r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=.31512 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 

' axial part type=main(9) 
unit 2172 
com=' part 17r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=.31512 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 



' region type=plastic 
' edge type=base_outer_full 
' axial part type=upper(1) 
unit 2174 
com=' part 17r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=.31512 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial array 
unit 2176 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.81156 -206.81156 

array 2176 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=lower(1) 
unit 1550 
com=' part 55l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 4.51326 -4.51326 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 4.51326 -4.51326 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 100 



media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=main(9) 
unit 1552 
com=' part 55l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 4.51326 -4.51326 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 4.51326 -4.51326 1.48828 -1.48828 2p19.82470 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=upper(1) 
unit 1554 
com=' part 55l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 4.51326 -4.51326 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 4.51326 -4.51326 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial array 
unit 1556 

cubo 10 4.51326 -4.51326 1.48828 -1.48828 206.81156 -206.81156 

array 1556 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 



' edge type=lid_inner_lower 
' axial part type=lower(1) 
unit 2550 
com=' part 55r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' thinned block without bevels, without axial gaps 
cubo 100 6.16426 -6.36270 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 6.16426 -6.36270 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=main(9) 
unit 2552 
com=' part 55r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 6.16426 -6.36270 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 6.16426 -6.36270 1.48828 -1.48828 2p19.82470 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=upper(1) 
unit 2554 
com=' part 55r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 6.16426 -6.36270 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 6.16426 -6.36270 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 100 

media  4 1 -100 200 



boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial array 
unit 2556 

cubo 10 6.16426 -6.36270 1.48828 -1.48828 206.81156 -206.81156 

array 2556 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=lower(1) 
unit 1570 
com=' part 57l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 10.49496 .28063 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 10.49496 .28063 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=main(9) 
unit 1572 
com=' part 57l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 

plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 10.49496 .28063 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 



cubo 200 10.49496 .28063 1.48828 -1.48828 2p19.82470 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=upper(1) 
unit 1574 
com=' part 57l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 10.49496 .28063 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 10.49496 .28063 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial array 
unit 1576 

cubo 10 10.49496 0.28063 1.48828 -1.48828 206.81156 -206.81156 

array 1576 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=lower(1) 
unit 2570 
com=' part 57r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 



plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -10.49496 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -10.49496 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=main(9) 
unit 2572 
com=' part 57r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -10.49496 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -10.49496 1.48828 -1.48828 2p19.82470 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=upper(1) 
unit 2574 
com=' part 57r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -10.49496 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -10.49496 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 -10 100 



media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial array 
unit 2576 

cubo 10 -0.28063 -10.49496 1.48828 -1.48828 206.81156 -206.81156 

array 2576 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_outer_upper 
unit 1598 
com=' part 59lw plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

wedge 10 1.38799 1.38799 2.97656 28.45753 origin z=0.19844 
media 8 1 10 

wedge 20 1.38799 1.38799 2.97656 37.95713 origin z=30.34824 
media 8 1 20 

wedge 30 1.38799 1.38799 2.97656 37.95713 origin z=69.99764 
media 8 1 30 

wedge 40 1.38799 1.38799 2.97656 37.95713 origin z=109.64704 
media 8 1 40 

wedge 50 1.38799 1.38799 2.97656 37.95713 origin z=149.29644 
media 8 1 50 

wedge 60 1.38799 1.38799 2.97656 37.95713 origin z=188.94584 
media 8 1 60 

wedge 70 1.38799 1.38799 2.97656 37.95713 origin z=228.59524 
media 8 1 70 

wedge 80 1.38799 1.38799 2.97656 37.95713 origin z=268.24464 
media 8 1 80 

wedge 90 1.38799 1.38799 2.97656 37.95713 origin z=307.89404 
media 8 1 90 

wedge 100 1.38799 1.38799 2.97656 37.95713 origin z=347.54344 



media 8 1 100 

wedge 110 1.38799 1.38799 2.97656 26.62873 origin z=387.19284 
media 8 1 110 

wedge 120 1.38799 1.38799 2.97656 414.02000 origin z=0.00000 
media  4 1  -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 120 
boundary 120 

' region type=plastic 
' edge type=lid_outer_upper 
unit 2598 
com=' part 59rw plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

wedge 10 1.38799 0.00000 2.97656 28.45753 origin z=0.19844 
media 8 1 10 

wedge 20 1.38799 0.00000 2.97656 37.95713 origin z=30.34824 
media 8 1 20 

wedge 30 1.38799 0.00000 2.97656 37.95713 origin z=69.99764 
media 8 1 30 

wedge 40 1.38799 0.00000 2.97656 37.95713 origin z=109.64704 
media 8 1 40 

wedge 50 1.38799 0.00000 2.97656 37.95713 origin z=149.29644 
media 8 1 50 

wedge 60 1.38799 0.00000 2.97656 37.95713 origin z=188.94584 
media 8 1 60 

wedge 70 1.38799 0.00000 2.97656 37.95713 origin z=228.59524 
media 8 1 70 

wedge 80 1.38799 0.00000 2.97656 37.95713 origin z=268.24464 
media 8 1 80 

wedge 90 1.38799 0.00000 2.97656 37.95713 origin z=307.89404 
media 8 1 90 

wedge 100 1.38799 0.00000 2.97656 37.95713 origin z=347.54344 
media 8 1 100 

wedge 110 1.38799 0.00000 2.97656 26.62873 origin z=387.19284 
media 8 1 110 

wedge 120 1.38799 0.00000 2.97656 414.02000 origin z=0.00000 
media  4 1  -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 120 



boundary 120 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=lower(1) 
unit 1590 
com=' part 59l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -11.37245 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -11.37245 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=main(9) 
unit 1592 
com=' part 59l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -11.37245 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -11.37245 1.48828 -1.48828 2p19.82470 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=upper(1) 
unit 1594 
com=' part 59l plastic block' 



' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -11.37245 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -11.37245 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial array 
unit 1596 

cubo 10 -0.28063 -11.37245 1.48828 -1.48828 206.81156 -206.81156 

array 1596 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=lower(1) 
unit 2590 
com=' part 59r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 11.37245 .28063 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 11.37245 .28063 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 100 
media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 



' axial part type=main(9) 

unit 2592 
com=' part 59r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 11.37245 .28063 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 11.37245 .28063 1.48828 -1.48828 2p19.82470 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=upper(1) 
unit 2594 
com=' part 59r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 11.37245 .28063 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 11.37245 .28063 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial array 
unit 2596 

cubo 10 11.37245 0.28063 1.48828 -1.48828 206.81156 -206.81156 

array 2596 10  place  1 1 1  0 0 -192.38436 



boundary  10 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=lower(1) 
unit 1610 
com=' part 61l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-10.71083 y=-1.48828 rotate a3=-20 
' thinned block without bevels, without axial gaps 
cubo 100 -.19844 -10.71083 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 -.19844 -10.71083 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=main(9) 
unit 1612 
com=' part 61l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-10.71083 y=-1.48828 rotate a3=-20 
' thinned block without bevels, without axial gaps 
cubo 100 -.19844 -10.71083 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 -.19844 -10.71083 1.48828 -1.48828 2p19.82470 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=upper(1) 
unit 1614 
com=' part 61l plastic block' 



' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-10.71083 y=-1.48828 rotate a3=-20 
' thinned block without bevels, without axial gaps 
cubo 100 -.19844 -10.71083 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 -.19844 -10.71083 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial array 
unit 1616 

cubo 10 -0.19844 -10.71083 1.48828 -1.48828 206.81156 -206.81156 

array 1616 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=lower(1) 
unit 2610 
com=' part 61r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=10.71083 y=-1.48828 rotate a3=20 
' thinned block without bevels, without axial gaps 
cubo 100 10.71083 .19844 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 10.71083 .19844 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 



' edge type=lid_outer_lower 
' axial part type=main(9) 
unit 2612 
com=' part 61r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=10.71083 y=-1.48828 rotate a3=20 
' thinned block without bevels, without axial gaps 
cubo 100 10.71083 .19844 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 10.71083 .19844 1.48828 -1.48828 2p19.82470 

media  8 1 -10 100 
media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=upper(1) 
unit 2614 
com=' part 61r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=10.71083 y=-1.48828 rotate a3=20 

' thinned block without bevels, without axial gaps 
cubo 100 10.71083 .19844 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 10.71083 .19844 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial array 
unit 2616 

cubo 10 10.71083 0.19844 1.48828 -1.48828 206.81156 -206.81156 

array 2616 10  place  1 1 1  0 0 -192.38436 



boundary  10 

unit 810 
com='aluminum door and rubber at upper edge of assy' 
' nominal aluminum dims: 0.25" thk by 7.9" wide by 35.0" long 
' tolerances: 0.03" by 0.1" by 0.1" 
' dimensions modeled: 0.22" by 7.8" by 34.9" 
' there is a nominal 0.25" axial gap, modeled as 0.25 + 0.03(gap tol) + .1 (half of alum length tol times 
two) 
' axial gap modeled as 0.38" 

' this is a rubber layer, modeled as same width and length as alum and 0.22" thk 
cubo  20 2p9.906 0.5588 0 2p44.323 
' this is aluminum 
cubo  40 2p9.906 1.1176 0 2p44.323 
' gap 
cubo  60 2p9.906 1.1176 0 2p44.8056 

media  5 1 20 
media  13 1 40 -20 
media  9 1 60 -40 

boundary 60 

unit 820 
com='aluminum door and rubber at upper edge of assy' 
' there are 4 units 810, unit 820 is at -z end 
' 4 * 44.8056 = 179.2224 
' total length here is 207.01 - 179.2224 = 27.7876 
' gap is final 0.19" (0.4826 cm) of the length 

' this is a rubber layer, modeled as same width and length as alum and 0.22" thk 
cubo  20 2p9.906 0.5588 0 27.305 0 
' this is aluminum 
cubo  40 2p9.906 1.1176 0 27.305 0 
' gap 
cubo  60 2p9.906 1.1176 0 27.7876 0 

media  5 1 20 
media  13 1 40 -20 
media  9 1 60 -40 

boundary 60 

unit 830 
com="same as unit 820 except gap at -z end" 

' this is a rubber layer, modeled as same width and length as alum and 0.22" thk 
cubo  20 2p9.906 0.5588 0 27.7876 0.4846 



' this is aluminum 
cubo  40 2p9.906 1.1176 0 27.7876 0.4846 
' gap 
cubo  60 2p9.906 1.1176 0 27.7876 0 

media  5 1 20 
media  13 1 40 -20 
media  9 1 60 -40 

boundary 60 

unit 840 
com='axial array of doors' 
cubo  10 2p9.906 1.1176 0 2p207.01 
array  2 10  place  1 1 1 0 0 -207.01 

boundary 10 

unit 860 
com='steel bar at center of package' 
' nominal 0.75" high by 1.75" wide, use 0.70 x 1.70 

cubo  20 2p2.159 1.778 0 2p207.01 

media  14 1 20 
boundary 20 

unit 900 
com='fuel assembly, not rotated' 

cubo  10 21.640800 0 21.640800 0 2p207.01 
array  1 10  place  1 1 1 0.721360 0.721360 0 

' water layer around assy 
cubo  20 23.8633 -0.635 23.8633 -0.635 2p207.01 

'hole 840 origin x=11.73480 y=21.64080 
'hole 840 origin x=21.64080 y=11.73480 rotate a3=-90 

hole  200 origin x=10.795 y=-0.3175 
hole  200 origin x=-0.3175 y=10.795 rotate a3=90 
media  9 1 20 -10 
boundary 20 

unit 1000 
com='one package' 
' bundle c-c spacing is 15.2" 
' diamond is 10.03" x 9.86" (across outer steel surfaces) 
' diamond diagonal is 14.0649" 



' distance to spacers from diagonal: 8.10" (lower) and 8.62" (upper) 
'  vertical sum is 30.78" 

' distance to outer surface of steel wall is 4.10" (lower) and 4.62" (upper) 
' horizontal span across outer steel surfaces: 41.95" 
' model steel as 0.115" thick 

' base is 21.5" tall, including spacer height (54.61 cm) 
' top of base is at y= 54.61 - 20.574 = 34.036 cm 

' hanging central blocks with steel carriers 
' inner steel surface 

cubo  2 2p1.6256 22.45 14.9866 2p207.01 
' outer steel surface 
cubo  4 2p1.8415 22.45 14.7707 2p207.01 

wedge 6 1.4018 0 1.4018 414.02 origin x=-1.4018 y=20.3255 z=-207.01 

wedge 8 1.4018 1.4018 1.4018 414.02 origin x=0 y=20.3255 z=-207.01 

cubo  10 2p1.4018 20.3255 14.9866 2p207.01 

plane  11 zpl=1 origin z=-195.41973 
plane  12 zpl=1 origin z=-164.04107 
plane  13 zpl=1 origin z=-105.55453 
plane  14 zpl=1 origin z=-74.17587 
plane  15 zpl=1 origin z=-15.68933 

plane  16 zpl=1 origin z=15.68933 
plane  17 zpl=1 origin z=74.17587 
plane  18 zpl=1 origin z=105.55453 
plane  19 zpl=1 origin z=164.04107 
plane  20 zpl=1 origin z=195.41973 

' flooded regions 
plane 31 ypl=1 origin y=16 
cubo  32 -17 -30.5 34.5 26 2p207.01 rotate a3=20 
cubo  33 30.5 17 34.5 26 2p207.01 rotate a3=-20 
cubo  34 3.2 -5 24.5 0 2p207.01 origin x=-1.828 y=17.942 rotate a3=45 
cubo  35 5 -3.2 24.5 0 2p207.01 origin x=1.828 y=17.942 rotate a3=-45 
cubo  36 2p41 22 16 2p207.01 
media  9 1  32 31 
media  9 1  33 31 
media  4 1  32 -31 
media  4 1  33 -31 

media  9 1  34 -4 



media  9 1  35 -34 -4 
media  9 1  36 -35 -34 -33 -32 -4 

media  9 1 4 -11 31 
media  4 1 4 -11 -31 

' steel 

media  10 1 4 -2 11 -12 

' nylon 
media  8 1 6 11 -12 
media  8 1 8 11 -12 
media  8 1 10 11 -12 

' water 
media  9 1 2 -6 -8 -10 11 -12 

media  9 1 4 12 -13 31 
media  4 1 4 12 -13 -31 

' steel 
media  10 1 4 -2 13 -14 

' nylon 
media  8 1 6 13 -14 
media  8 1 8 13 -14 
media  8 1 10 13 -14 

' water 
media  9 1 2 -6 -8 -10 13 -14 

media  9 1 4 14 -15 31 
media  4 1 4 14 -15 -31 

' steel 
media  10 1 4 -2 15 -16 

' nylon 
media  8 1 6 15 -16 
media  8 1 8 15 -16 
media  8 1 10 15 -16 

' water 
media  9 1 2 -6 -8 -10 15 -16 

media  9 1 4 16 -17 31 
media  4 1 4 16 -17 -31 



' steel 

media  10 1 4 -2 17 -18 

' nylon 
media  8 1 6 17 -18 
media  8 1 8 17 -18 
media  8 1 10 17 -18 

' water 
media  9 1 2 -6 -8 -10 17 -18 

media  9 1 4 18 -19 31 
media  4 1 4 18 -19 -31 

' steel 
media  10 1 4 -2 19 -20 

' nylon 
media  8 1 6 19 -20 
media  8 1 8 19 -20 
media  8 1 10 19 -20 

' water 
media  9 1 2 -6 -8 -10 19 -20 

media  9 1 4 20 31 
media  4 1 4 20 -31 

'  inner surface of steel 
cubo  580  2p52.9844 47.1675 -10.1981 2p207.01 

media  4 1  580 -32 -33 -34 -35 -36 -4 

'  outer surface of steel 
cubo  590  2p53.2765 47.4596 -10.4140 2p207.01 

media  11 1 -580 590 

' package is 44.98" wide by 30.78" high by 207.98" long 
'  modeled as 42.98" by 28.78" by 163" 
cubo  600  2p54.5846 47.4596 -18.034 2p207.01 

media  4 1 -590 600 

' top of bar is 0.25" below bottom of steel carrier 
' 14.7707 - 0.25 * 2.54 - 0.7 * 2.54 = 12.3577 
hole  860 origin x=0 y=12.3577 z=0 



hole 900  origin x=19.304 y=1.36500 z=0 rotate a3=45 

hole 900  origin x=-19.304 y=1.36500 z=0  rotate a3=45 

' region type=steel 
' edge type=base_inner_full 
hole 300 origin x=-10.73161 y=8.80588 rotate a3=45.0 

hole 300 origin x=10.73161 y=8.80588 rotate a3=-45.0 

' region type=steel 
' edge type=base_outer_full 
hole 310 origin x=-27.39379 y=8.32328 rotate a3=-45.0 

hole 310 origin x=27.39379 y=8.32328 rotate a3=45.0 

' region type=steel 
' edge type=lid_inner_lower 
hole 320 origin x=-4.86824 y=25.67904 rotate a3=-45.0 

hole 320 origin x=4.86824 y=25.67904 rotate a3=45.0 
' region type=steel 
' edge type=lid_inner_upper 
hole 330 origin x=-15.05185 y=31.62397 rotate a3=-45.0 

hole 330 origin x=15.05185 y=31.62397 rotate a3=45.0 

' region type=steel 
' edge type=lid_outer_upper 
hole 340 origin x=-23.67289 y=30.89657 rotate a3=45.0 

hole 340 origin x=23.67289 y=30.89657 rotate a3=-45.0 

' region type=steel 
' edge type=lid_outer_lower 
hole 350 origin x=-34.23368 y=24.21537 rotate a3=20 

hole 350 origin x=34.23368 y=24.21537 rotate a3=-20 

' region type=boral 
' edge type=base_inner_full 
hole 406 origin x=-11.31247 y=7.77780 rotate a3=45.0 

hole 406 origin x=11.31247 y=7.77780 rotate a3=-45.0 

' region type=boral 
' edge type=base_outer_full 
hole 416 origin x=-27.29553 y=7.77780 rotate a3=-45.0 



hole 416 origin x=27.29553 y=7.77780 rotate a3=45.0 

' region type=boral 
' edge type=lid_inner_lower 
hole 426 origin x=-4.85567 y=26.03286 rotate a3=-45.0 

hole 426 origin x=4.85567 y=26.03286 rotate a1=180 a3=45.0 

' region type=boral 
' edge type=lid_inner_upper 
hole 436 origin x=-15.20990 y=32.14842 rotate a3=-45.0 

hole 436 origin x=15.20990 y=32.14842 rotate a1=180 a3=45.0 

' region type=boral 
' edge type=lid_outer_upper 
hole 446 origin x=-23.87405 y=31.06181 rotate a3=45.0 

hole 446 origin x=23.87405 y=31.06181 rotate a1=180 a3=-45.0 

' region type=boral 
' edge type=lid_outer_lower 
hole 456 origin x=-33.78217 y=24.66807 rotate a3=20 

hole 456 origin x=33.78217 y=24.66807 rotate a1=180 a3=-20 

' region type=plastic 
' edge type=base_inner_full 
hole 1166 origin x=-10.15323 y=6.61856 rotate a3=45.0 
hole 2166 origin x=10.15323 y=6.61856 rotate a3=-45.0 

' region type=plastic 

' edge type=base_outer_full 

hole 1166 origin x=-28.45477 y=6.61856 rotate a3=-45.0 
hole 2166 origin x=28.45477 y=6.61856 rotate a3=45.0 

' region type=plastic 
' edge type=lid_inner_lower 

hole 1556 origin x=-4.63037 y=28.12605 rotate a3=-45.0 
hole 2556 origin x=3.46294 y=26.95862 rotate a3=45.0 

' region type=plastic 
' edge type=lid_inner_upper 



hole 1576 origin x=-17.87625 y=37.13325 rotate a3=-45.0 
hole 2576 origin x=17.87625 y=37.13325 rotate a3=45.0 

' region type=plastic 
' edge type=lid_outer_upper 

hole 1596 origin x=-20.19180 y=37.20396 rotate a3=45.0 
hole 2596 origin x=20.19180 y=37.20396 rotate a3=-45.0 

' region type=plastic 
' edge type=lid_outer_upper (wedge) 

hole 1598 origin x=-28.09172 y=27.05787 z=-207.01 rotate a3=45.0 
hole 2598 origin x=27.11026 y=28.03933 z=-207.01 rotate a3=-45.0 

' region type=plastic 
' edge type=lid_outer_lower 
hole 1616 origin x=-29.12357 y=28.13077 rotate a3=20 
hole 2616 origin x=29.12357 y=28.13077 rotate a3=-20 

boundary 600 

unit 1001 
com='single container flipped' 
cubo  600  2p54.5846 47.4596 -18.034 2p207.01 
hole 1000 origin x=0 y=29.4256 rotate a3=180 
boundary 600 

global 

unit 2000 
com='4x9x1 array of damaged packages' 
cubo  10 436.6768 0 589.4424 0 414.02 0 
array 2000 10  place  1 1 1  54.58460 18.03400 207.01000 
cubo  20 466.6768 -30 619.4424 -30 444.02 -30 
media  9 1 -10 20 
boundary  20 
end geometry 

read array 

' doors 
ara=2 nux=1 nuy=1 nuz=6 
fill 820 4r810 830 end fill 

'assy lattice 
ara=1  nux=15 nuy=15 nuz=1 
fill 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 



10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 20 10 10 10 20 10 10 10 10 10 
10 10 10 20 10 10 10 10 10 10 10 20 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 20 10 10 20 10 10 10 20 10 10 20 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 30 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 20 10 10 20 10 10 10 20 10 10 20 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 20 10 10 10 10 10 10 10 20 10 10 10 
10 10 10 10 10 20 10 10 10 20 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
end fill 

' region type=boral 
' edge type=base_inner_full 
ara=406 nux=1 nuy=1 nuz=11 
fill 400 9r402 404 end fill 

' region type=boral 
' edge type=base_outer_full 
ara=416 nux=1 nuy=1 nuz=11 

fill 410 9r412 414 end fill 

' region type=boral 
' edge type=lid_inner_lower 
ara=426 nux=1 nuy=1 nuz=11 
fill 420 9r422 424 end fill 

' region type=boral 
' edge type=lid_inner_upper 
ara=436 nux=1 nuy=1 nuz=11 
fill 430 9r432 434 end fill 

' region type=boral 
' edge type=lid_outer_upper 
ara=446 nux=1 nuy=1 nuz=11 
fill 440 9r442 444 end fill 

' region type=boral 
' edge type=lid_outer_lower 
ara=456 nux=1 nuy=1 nuz=11 
fill 450 9r452 454 end fill 

' region type=plastic 
' edge type=base_inner_full 



ara=1166 nux=1 nuy=1 nuz=11 
fill 1160 9r1162 1164 end fill 

' region type=plastic 
' edge type=base_inner_full 
ara=2166 nux=1 nuy=1 nuz=11 
fill 2160 9r2162 2164 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=1176 nux=1 nuy=1 nuz=11 
fill 1170 9r1172 1174 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=2176 nux=1 nuy=1 nuz=11 
fill 2170 9r2172 2174 end fill 

' region type=plastic 

' edge type=lid_inner_lower 
ara=1556 nux=1 nuy=1 nuz=11 
fill 1550 9r1552 1554 end fill 

' region type=plastic 
' edge type=lid_inner_lower 
ara=2556 nux=1 nuy=1 nuz=11 
fill 2550 9r2552 2554 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=1576 nux=1 nuy=1 nuz=11 
fill 1570 9r1572 1574 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=2576 nux=1 nuy=1 nuz=11 
fill 2570 9r2572 2574 end fill 

' region type=plastic 
' edge type=lid_outer_upper 
ara=1596 nux=1 nuy=1 nuz=11 
fill 1590 9r1592 1594 end fill 

' region type=plastic 
' edge type=lid_outer_upper 
ara=2596 nux=1 nuy=1 nuz=11 
fill 2590 9r2592 2594 end fill 



' region type=plastic 
' edge type=lid_outer_lower 
ara=1616 nux=1 nuy=1 nuz=11 
fill 1610 9r1612 1614 end fill 

' region type=plastic 
' edge type=lid_outer_lower 
ara=2616 nux=1 nuy=1 nuz=11 
fill 2610 9r2612 2614 end fill 

ara=2000 nux=4 nuy=9 nuz=1 
fill 4r1000 
     4r1001 
     4r1000 

4r1001 
     4r1000 
     4r1001 
     4r1000 
     4r1001 
     4r1000 end fill 
end array 

read bounds all=vacu end bounds 
read start 
nst=1 
end start 
end data 
end



=csas26     parm='size=900000' 
15type1 fa in shipping container 
238g     latticecell 
'100% td and 5.0 w/o 
uo2  1   1.0 293 92235 5 92238 95 end 
'zirc 
zr  2   1.0 293 end 
'water in assy lattice 
h2o  3   1.0 293 end 

'volume in container external to bundles 
h2o  4   1.0   293 end 

'rubber 
h2o  5 1.0 293 end 

' ss plate, 0.13" thick 
ss304  6   1.0   293 end 

'  boral, minimum areal density(at min thk)=0.0240 gm b-10/sqcm 
' min thk = 0.119" = 0.30226cm 
' vol dens = 0.0240/(0.30226*0.18431) =0.4308 gm natural b/cucm 
' we use only 75%, 0.75 * 0.4308 = 0.3231 gm natural b/cucm 
b  7   den=0.3231 1 293 end 

'nylon 66 
arbmnyl 1.14 4 0 1 0 6012 6 7014 1 8016 1 1001 11 8 1.0 293 end 

'reflector water 
h2o  9   1.0 293 end 

' ss plate, 0.085" thick 
ss304  10   1.0   293 end 

' ss plate, 0.115" thick 
ss304  11   1.0   293 end 

' gap water 
h2o  12   1.0 293 end 

' aluminum for doors 
al  13 1 293 end  
' ss bar at center 
ss304  14   1.0   293 end 
end comp 
squarepitch 1.44272 0.91999 1 3 1.05156 2 0.93980 0 end 

more data 



dab=2000 
res=6 slab 0.3302 
res=10 slab 0.2159 
res=11 slab 0.2921 
res=14 cyli 1.563 
end more 

read parm tme=120 gen=280 nsk=3 run=yes npg=1000 far=yes plt=yes 
lng=3000000 nb8=1200 
end parm 
read geometry 

unit  10 
com='wet fuel pin cell' 

' fuel stack 
cyli  10 0.45999 2p207.01 

' clad inner surface 
cyli  20 0.46990 2p207.01 

' clad outer surface 
cyli  30 0.52578 2p207.01 

' unit cell 
cubo  40 4p0.72136 2p207.01 

' fuel 
media  1 1 10 

' fuel-clad gap (void) 
media  0 1 20 -10 

' clad 
media  2 1 30 -20 

' water or whatever is external to clad 
media  3 1 40 -30 

boundary  40 

unit  20 
com='wet guidetube cell-no clad' 

' guide tube inner surface 
cyli  10 0.63500 2p207.01 

' guide tube outer surface 
cyli  20 0.67056 2p207.01 



' unit cell 
cubo  40 4p0.72136 2p207.01 

' water or whatever is internal to clad 
media  3 1 10 

' clad 
media  3 1 20 -10 

' water or whatever is external to clad 
media  3 1 40 -20 

boundary  40 

unit  30 
com='wet instrument tube cell-no clad' 

' instrument tube inner surface 
cyli  10 0.56261 2p207.01 

' instrument tube outer surface 
cyli  20 0.62357 2p207.01 

' unit cell 
cubo  40 4p0.72136 2p207.01 

' water or whatever is internal to clad 
media  3 1 10 

' clad-water 
media  3 1 20 -10 

' water or whatever is external to clad 
media  3 1 40 -20 

boundary  40 

' region type=pad 
' edge type=base_inner_full 
unit 200 

cubo 100  10.79500 -10.79500 0.31750 -0.31750 207.01000 -207.01000 

media 5 1 100 

boundary 100 

' region type=pad 



' edge type=base_outer_full 
unit 210 

cubo 100  10.79500 -10.79500 0.31750 -0.31750 207.01000 -207.01000 

media 5 1 100 

boundary 100 

' region type=steel 
' edge type=base_inner_full 
unit 300 

cubo 100  11.60249 -11.60249 0.16510 -0.16510 207.01000 -207.01000 

media 6 1 100 

boundary 100 

' region type=steel 
' edge type=base_outer_full 
unit 310 

cubo 100  10.91999 -10.91999 0.16510 -0.16510 207.01000 -207.01000 

media 6 1 100 

boundary 100 

' region type=steel 
' edge type=lid_inner_lower 
unit 320 

cubo 100  6.27380 -6.27380 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=steel 
' edge type=lid_inner_upper 
unit 330 

cubo 100  5.13080 -5.13080 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=steel 



' edge type=lid_outer_upper 
unit 340 

cubo 100  6.15950 -6.15950 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=steel 
' edge type=lid_outer_lower 
unit 350 

cubo 100  6.51510 -6.51510 0.10795 -0.10795 207.01000 -207.01000 

media 10 1 100 

boundary 100 

' region type=boral 
' edge type=base_inner_full 
' axial part type=lower(1) 
unit 400 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_inner_full 
' axial part type=main(9) 
unit 402 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 



' edge type=base_inner_full 
' axial part type=upper(1) 
unit 404 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_inner_full 
' axial array 
unit 406 

cubo 10 9.52500 -9.52500 0.15113 -0.15113 207.01000 -207.01000 

array 406 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=base_outer_full 
' axial part type=lower(1) 
unit 410 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_outer_full 
' axial part type=main(9) 
unit 412 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 



media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_outer_full 
' axial part type=upper(1) 
unit 414 

cubo 100 9.52500 -9.52500 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 9.52500 -9.52500 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=base_outer_full 
' axial array 
unit 416 

cubo 10 9.52500 -9.52500 0.15113 -0.15113 207.01000 -207.01000 

array 416 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_inner_lower 
' axial part type=lower(1) 
unit 420 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_lower 



' axial part type=main(9) 
unit 422 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_lower 
' axial part type=upper(1) 
unit 424 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_lower 
' axial array 
unit 426 

cubo 10 6.03250 -6.03250 0.15113 -0.15113 207.01000 -207.01000 

array 426 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 

' edge type=lid_inner_upper 
' axial part type=lower(1) 
unit 430 

cubo 100 4.95300 -4.95300 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 4.95300 -4.95300 0.15113 -0.15113 15.07490 -14.42720 



media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_upper 
' axial part type=main(9) 
unit 432 

cubo 100 4.95300 -4.95300 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 4.95300 -4.95300 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_upper 
' axial part type=upper(1) 
unit 434 

cubo 100 4.95300 -4.95300 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 4.95300 -4.95300 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_inner_upper 
' axial array 
unit 436 

cubo 10 4.95300 -4.95300 0.15113 -0.15113 207.01000 -207.01000 

array 436 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_outer_upper 
' axial part type=lower(1) 



unit 440 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_upper 
' axial part type=main(9) 
unit 442 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_upper 

' axial part type=upper(1) 
unit 444 

cubo 100 6.03250 -6.03250 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 6.03250 -6.03250 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_upper 
' axial array 
unit 446 

cubo 10 6.03250 -6.03250 0.15113 -0.15113 207.01000 -207.01000 



array 446 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=boral 
' edge type=lid_outer_lower 
' axial part type=lower(1) 
unit 450 

cubo 100 5.88010 -5.88010 0.15113 -0.15113 14.42720 -14.42720 

cubo 200 5.88010 -5.88010 0.15113 -0.15113 15.07490 -14.42720 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_lower 
' axial part type=main(9) 
unit 452 

cubo 100 5.88010 -5.88010 0.15113 -0.15113 19.17700 -19.17700 

cubo 200 5.88010 -5.88010 0.15113 -0.15113 19.82470 -19.82470 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 
' edge type=lid_outer_lower 
' axial part type=upper(1) 
unit 454 

cubo 100 5.88010 -5.88010 0.15113 -0.15113 13.51280 -13.51280 

cubo 200 5.88010 -5.88010 0.15113 -0.15113 13.51280 -14.16050 

media 7 1 100 

media  4 1 -100 200 

boundary  200 

' region type=boral 



' edge type=lid_outer_lower 
' axial array 
unit 456 

cubo 10 5.88010 -5.88010 0.15113 -0.15113 207.01000 -207.01000 

array 456 10  place  1 1 1  0 0 -192.58280 

boundary  10 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=lower(1) 
unit 1160 
com=' part 16 plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=main(9) 
unit 1162 
com=' part 16 plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 



' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 

boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=upper(1) 
unit 1164 
com=' part 16 plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial array 
unit 1166 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.81156 -206.81156 

array 1166 10  place  1 1 1  0 0 -192.38436 

boundary  10 



' region type=plastic 
' edge type=base_inner_full 
' axial part type=lower(1) 
unit 2160 

com=' part 16 plastic block (right)' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=main(9) 
unit 2162 
com=' part 16 plastic block (right)' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 

media  4 1 20 100 



media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full 
' axial part type=upper(1) 
unit 2164 
com=' part 16 plastic block (right)' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_inner_full  (right) 
' axial array 
unit 2166 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.78366 -206.78366 

array 2166 10  place  1 1 1  0 0 -192.38436 

boundary 10 

' region type=plastic 

' edge type=base_outer_full 
' axial part type=lower(1) 
unit 1170 
com=' part 17l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 



plane  10 xpl=1 origin x=-9.24437 y=.31512 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=main(9) 
unit 1172 
com=' part 17l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=.31512 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=upper(1) 
unit 1174 
com=' part 17l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 



' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=.31512 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial array 
unit 1176 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.81156 -206.81156 

array 1176 10  place  1 1 1  0 0 -192.38436 
boundary  10 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=lower(1) 
unit 2170 
com=' part 17r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=.31512 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 -20 100 



media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=main(9) 
unit 2172 
com=' part 17r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=.31512 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 2p19.82470 

media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial part type=upper(1) 
unit 2174 
com=' part 17r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-9.24437 y=1.48828 rotate a3=45 

' bevel surface at +x 
plane  20 xpl=1 origin x=9.24437 y=.31512 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 9.24437 -9.24437 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 9.24437 -9.24437 1.48828 -1.48828 13.51280 -14.16050 



media  8 1 10 -20 100 

media  4 1 -10 100 
media  4 1 20 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=base_outer_full 
' axial array 
unit 2176 

cubo 10 9.24437 -9.24437 1.48828 -1.48828 206.81156 -206.81156 

array 2176 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=lower(1) 
unit 1550 
com=' part 55l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 4.51326 -4.51326 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 4.51326 -4.51326 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=main(9) 
unit 1552 
com=' part 55l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 4.51326 -4.51326 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 4.51326 -4.51326 1.48828 -1.48828 2p19.82470 

media  8 1 100 



media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=upper(1) 
unit 1554 
com=' part 55l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' thinned block without bevels, without axial gaps 
cubo 100 4.51326 -4.51326 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 4.51326 -4.51326 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial array 
unit 1556 

cubo 10 4.51326 -4.51326 1.48828 -1.48828 206.81156 -206.81156 

array 1556 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=lower(1) 
unit 2550 
com=' part 55r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 6.16426 -6.36270 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 6.16426 -6.36270 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 



' edge type=lid_inner_lower 
' axial part type=main(9) 
unit 2552 

com=' part 55r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 6.16426 -6.36270 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 6.16426 -6.36270 1.48828 -1.48828 2p19.82470 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial part type=upper(1) 
unit 2554 
com=' part 55r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 
' thinned block without bevels, without axial gaps 
cubo 100 6.16426 -6.36270 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 6.16426 -6.36270 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 100 

media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_lower 
' axial array 
unit 2556 

cubo 10 6.16426 -6.36270 1.48828 -1.48828 206.81156 -206.81156 

array 2556 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_upper 

' axial part type=lower(1) 
unit 1570 



com=' part 57l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 10.49496 .28063 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 10.49496 .28063 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=main(9) 
unit 1572 
com=' part 57l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 10.49496 .28063 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 10.49496 .28063 1.48828 -1.48828 2p19.82470 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=upper(1) 

unit 1574 
com=' part 57l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 10.49496 .28063 1.48828 -1.48828 2p13.31436 



' thinned block without bevels, with axial gaps 
cubo 200 10.49496 .28063 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial array 
unit 1576 

cubo 10 10.49496 0.28063 1.48828 -1.48828 206.81156 -206.81156 

array 1576 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=lower(1) 
unit 2570 
com=' part 57r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -10.49496 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -10.49496 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=main(9) 
unit 2572 
com=' part 57r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 



plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -10.49496 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -10.49496 1.48828 -1.48828 2p19.82470 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial part type=upper(1) 
unit 2574 
com=' part 57r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -10.49496 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -10.49496 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_inner_upper 
' axial array 
unit 2576 

cubo 10 -0.28063 -10.49496 1.48828 -1.48828 206.81156 -206.81156 

array 2576 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_outer_upper 
unit 1598 
com=' part 59lw plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 



wedge 10 1.38799 1.38799 2.97656 28.45753 origin z=0.19844 
media 8 1 10 

wedge 20 1.38799 1.38799 2.97656 37.95713 origin z=30.34824 
media 8 1 20 

wedge 30 1.38799 1.38799 2.97656 37.95713 origin z=69.99764 
media 8 1 30 

wedge 40 1.38799 1.38799 2.97656 37.95713 origin z=109.64704 
media 8 1 40 

wedge 50 1.38799 1.38799 2.97656 37.95713 origin z=149.29644 
media 8 1 50 

wedge 60 1.38799 1.38799 2.97656 37.95713 origin z=188.94584 
media 8 1 60 

wedge 70 1.38799 1.38799 2.97656 37.95713 origin z=228.59524 
media 8 1 70  
wedge 80 1.38799 1.38799 2.97656 37.95713 origin z=268.24464 
media 8 1 80 

wedge 90 1.38799 1.38799 2.97656 37.95713 origin z=307.89404 
media 8 1 90 

wedge 100 1.38799 1.38799 2.97656 37.95713 origin z=347.54344 
media 8 1 100 

wedge 110 1.38799 1.38799 2.97656 26.62873 origin z=387.19284 
media 8 1 110 

wedge 120 1.38799 1.38799 2.97656 414.02000 origin z=0.00000 
media  4 1  -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 120 
boundary 120 

' region type=plastic 
' edge type=lid_outer_upper 
unit 2598 
com=' part 59rw plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

wedge 10 1.38799 0.00000 2.97656 28.45753 origin z=0.19844 
media 8 1 10 

wedge 20 1.38799 0.00000 2.97656 37.95713 origin z=30.34824 
media 8 1 20 

wedge 30 1.38799 0.00000 2.97656 37.95713 origin z=69.99764 



media 8 1 30 

wedge 40 1.38799 0.00000 2.97656 37.95713 origin z=109.64704 
media 8 1 40 

wedge 50 1.38799 0.00000 2.97656 37.95713 origin z=149.29644 
media 8 1 50 

wedge 60 1.38799 0.00000 2.97656 37.95713 origin z=188.94584 
media 8 1 60 

wedge 70 1.38799 0.00000 2.97656 37.95713 origin z=228.59524 
media 8 1 70  
wedge 80 1.38799 0.00000 2.97656 37.95713 origin z=268.24464 
media 8 1 80 

wedge 90 1.38799 0.00000 2.97656 37.95713 origin z=307.89404 
media 8 1 90 

wedge 100 1.38799 0.00000 2.97656 37.95713 origin z=347.54344 
media 8 1 100 

wedge 110 1.38799 0.00000 2.97656 26.62873 origin z=387.19284 
media 8 1 110 

wedge 120 1.38799 0.00000 2.97656 414.02000 origin z=0.00000 
media  4 1  -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 120 
boundary 120 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=lower(1) 
unit 1590 
com=' part 59l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -11.37245 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -11.37245 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 



' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=main(9) 
unit 1592 
com=' part 59l plastic block' 

' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -11.37245 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -11.37245 1.48828 -1.48828 2p19.82470 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=upper(1) 
unit 1594 
com=' part 59l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=-.28063 y=-1.48828 rotate a3=45 
' thinned block without bevels, without axial gaps 
cubo 100 -.28063 -11.37245 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 -.28063 -11.37245 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial array 
unit 1596 

cubo 10 -0.28063 -11.37245 1.48828 -1.48828 206.81156 -206.81156  
array 1596 10  place  1 1 1  0 0 -192.38436 



boundary  10 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=lower(1) 
unit 2590 
com=' part 59r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 11.37245 .28063 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 11.37245 .28063 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=main(9) 
unit 2592 
com=' part 59r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 11.37245 .28063 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 11.37245 .28063 1.48828 -1.48828 2p19.82470 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial part type=upper(1) 
unit 2594 
com=' part 59r plastic block' 



' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=.28063 y=-1.48828 rotate a3=-45 
' thinned block without bevels, without axial gaps 
cubo 100 11.37245 .28063 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 11.37245 .28063 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_upper 
' axial array 
unit 2596 

cubo 10 11.37245 0.28063 1.48828 -1.48828 206.81156 -206.81156 

array 2596 10  place  1 1 1  0 0 -192.38436 

boundary  10 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=lower(1) 
unit 1610 
com=' part 61l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm  
' bevel surface at -x 
plane  10 xpl=1 origin x=-10.71083 y=-1.48828 rotate a3=-20 
' thinned block without bevels, without axial gaps 
cubo 100 -.19844 -10.71083 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 -.19844 -10.71083 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=main(9) 



unit 1612 
com=' part 61l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x 
plane  10 xpl=1 origin x=-10.71083 y=-1.48828 rotate a3=-20 
' thinned block without bevels, without axial gaps 
cubo 100 -.19844 -10.71083 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 -.19844 -10.71083 1.48828 -1.48828 2p19.82470 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=upper(1) 
unit 1614 
com=' part 61l plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at -x   
plane  10 xpl=1 origin x=-10.71083 y=-1.48828 rotate a3=-20 
' thinned block without bevels, without axial gaps 
cubo 100 -.19844 -10.71083 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 -.19844 -10.71083 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 10 100 

media  4 1 -10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial array 
unit 1616 

cubo 10 -0.19844 -10.71083 1.48828 -1.48828 206.81156 -206.81156 

array 1616 10  place  1 1 1  0 0 -192.38436 

boundary  10 



' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=lower(1) 
unit 2610 
com=' part 61r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=10.71083 y=-1.48828 rotate a3=20 
' thinned block without bevels, without axial gaps 
cubo 100 10.71083 .19844 1.48828 -1.48828 2p14.22876 

' thinned block without bevels, with axial gaps 
cubo 200 10.71083 .19844 1.48828 -1.48828 15.07490 -14.42720 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 

boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=main(9) 
unit 2612 
com=' part 61r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 

' bevel surface at +x 
plane  10 xpl=1 origin x=10.71083 y=-1.48828 rotate a3=20 
' thinned block without bevels, without axial gaps 
cubo 100 10.71083 .19844 1.48828 -1.48828 2p18.97856 

' thinned block without bevels, with axial gaps 
cubo 200 10.71083 .19844 1.48828 -1.48828 2p19.82470 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200 

' region type=plastic 
' edge type=lid_outer_lower 
' axial part type=upper(1) 
unit 2614 
com=' part 61r plastic block' 
' plastic thickness removed=0.0781 inch =0.19844 cm 



' bevel surface at +x 
plane  10 xpl=1 origin x=10.71083 y=-1.48828 rotate a3=20 
' thinned block without bevels, without axial gaps 
cubo 100 10.71083 .19844 1.48828 -1.48828 2p13.31436 

' thinned block without bevels, with axial gaps 
cubo 200 10.71083 .19844 1.48828 -1.48828 13.51280 -14.16050 

media  8 1 -10 100 

media  4 1 10 100 
media  4 1 -100 200 
boundary  200  
' region type=plastic 
' edge type=lid_outer_lower 
' axial array 
unit 2616 

cubo 10 10.71083 0.19844 1.48828 -1.48828 206.81156 -206.81156 

array 2616 10  place  1 1 1  0 0 -192.38436 

boundary  10 

unit 810 
com='aluminum door and rubber at upper edge of assy' 
' nominal aluminum dims: 0.25" thk by 7.9" wide by 35.0" long 
' tolerances: 0.03" by 0.1" by 0.1" 
' dimensions modeled: 0.22" by 7.8" by 34.9" 
' there is a nominal 0.25" axial gap, modeled as 0.25 + 0.03(gap tol) + .1 (half of alum length tol times 
two) 
' axial gap modeled as 0.38" 

' this is a rubber layer, modeled as same width and length as alum and 0.22" thk 
cubo  20 2p9.906 0.5588 0 2p44.323 
' this is aluminum 
cubo  40 2p9.906 1.1176 0 2p44.323 
' gap 
cubo  60 2p9.906 1.1176 0 2p44.8056 

media  5 1 20 
media  13 1 40 -20 
media  9 1 60 -40 

boundary 60 

unit 820 
com='aluminum door and rubber at upper edge of assy' 
' there are 4 units 810, unit 820 is at -z end 
' 4 * 44.8056 = 179.2224 
' total length here is 207.01 - 179.2224 = 27.7876 



' gap is final 0.19" (0.4826 cm) of the length 

' this is a rubber layer, modeled as same width and length as alum and 0.22" thk 
cubo  20 2p9.906 0.5588 0 27.305 0 
' this is aluminum 
cubo  40 2p9.906 1.1176 0 27.305 0 

' gap 
cubo  60 2p9.906 1.1176 0 27.7876 0 

media  5 1 20 
media  13 1 40 -20 
media  9 1 60 -40 

boundary 60 

unit 830 
com="same as unit 820 except gap at -z end" 

' this is a rubber layer, modeled as same width and length as alum and 0.22" thk 
cubo  20 2p9.906 0.5588 0 27.7876 0.4846 
' this is aluminum 
cubo  40 2p9.906 1.1176 0 27.7876 0.4846 
' gap 
cubo  60 2p9.906 1.1176 0 27.7876 0 

media  5 1 20 
media  13 1 40 -20 
media  9 1 60 -40 

boundary 60 

unit 840 
com='axial array of doors' 
cubo  10 2p9.906 1.1176 0 2p207.01 
array  2 10  place  1 1 1 0 0 -207.01 

boundary 10 

unit 860 
com='steel bar at center of package' 
' nominal 0.75" high by 1.75" wide, use 0.70 x 1.70 

cubo  20 2p2.159 1.778 0 2p207.01 

media  14 1 20 
boundary 20 

unit 900 
com='fuel assembly, not rotated' 



cubo  10 21.640800 0 21.640800 0 2p207.01 
array  1 10  place  1 1 1 0.721360 0.721360 0 

' water layer around assy 

cubo  20 23.8633 -0.635 23.8633 -0.635 2p207.01 

'hole 840 origin x=11.73480 y=21.64080 
'hole 840 origin x=21.64080 y=11.73480 rotate a3=-90 

hole  200 origin x=10.795 y=-0.3175 
hole  200 origin x=-0.3175 y=10.795 rotate a3=90 
media  9 1 20 -10 
boundary 20 

global 
unit 1000 
com='one package' 
' bundle c-c spacing is 15.2" 
' diamond is 10.03" x 9.86" (across outer steel surfaces) 
' diamond diagonal is 14.0649" 
' distance to spacers from diagonal: 8.10" (lower) and 8.62" (upper) 
'  vertical sum is 30.78" 

' distance to outer surface of steel wall is 4.10" (lower) and 4.62" (upper) 
' horizontal span across outer steel surfaces: 41.95" 
' model steel as 0.115" thick 

' base is 21.5" tall, including spacer height (54.61 cm) 
' top of base is at y= 54.61 - 20.574 = 34.036 cm 

' hanging central blocks with steel carriers 
' inner steel surface 
cubo  2 2p1.6256 22.45 14.9866 2p207.01 
' outer steel surface 
cubo  4 2p1.8415 22.45 14.7707 2p207.01 

wedge 6 1.4018 0 1.4018 414.02 origin x=-1.4018 y=20.3255 z=-207.01 

wedge 8 1.4018 1.4018 1.4018 414.02 origin x=0 y=20.3255 z=-207.01 

cubo  10 2p1.4018 20.3255 14.9866 2p207.01 

plane  11 zpl=1 origin z=-195.41973 
plane  12 zpl=1 origin z=-164.04107 
plane  13 zpl=1 origin z=-105.55453 
plane  14 zpl=1 origin z=-74.17587 
plane  15 zpl=1 origin z=-15.68933 



plane  16 zpl=1 origin z=15.68933 
plane  17 zpl=1 origin z=74.17587 
plane  18 zpl=1 origin z=105.55453 
plane  19 zpl=1 origin z=164.04107 
plane  20 zpl=1 origin z=195.41973 

' flooded regions 
plane 31 ypl=1 origin y=16 
cubo  32 -17 -30.5 34.5 26 2p207.01 rotate a3=20 
cubo  33 30.5 17 34.5 26 2p207.01 rotate a3=-20 
cubo  34 3.2 -5 24.5 0 2p207.01 origin x=-1.828 y=17.942 rotate a3=45 
cubo  35 5 -3.2 24.5 0 2p207.01 origin x=1.828 y=17.942 rotate a3=-45 
cubo  36 2p41 22 16 2p207.01 
media  9 1  32 31 
media  9 1  33 31 
media  4 1  32 -31 
media  4 1  33 -31 

media  9 1  34 -4 
media  9 1  35 -34 -4 
media  9 1  36 -35 -34 -33 -32 -4 

media  9 1 4 -11 31 
media  4 1 4 -11 -31 

' steel 
media  10 1 4 -2 11 -12 

' nylon 
media  8 1 6 11 -12 
media  8 1 8 11 -12 
media  8 1 10 11 -12 

' water 
media  9 1 2 -6 -8 -10 11 -12 

media  9 1 4 12 -13 31 
media  4 1 4 12 -13 -31 

' steel 
media  10 1 4 -2 13 -14 

' nylon 
media  8 1 6 13 -14 
media  8 1 8 13 -14 
media  8 1 10 13 -14 

' water 
media  9 1 2 -6 -8 -10 13 -14 



media  9 1 4 14 -15 31 
media  4 1 4 14 -15 -31 

' steel 
media  10 1 4 -2 15 -16 

' nylon 
media  8 1 6 15 -16 
media  8 1 8 15 -16 
media  8 1 10 15 -16 

' water 
media  9 1 2 -6 -8 -10 15 -16 

media  9 1 4 16 -17 31 
media  4 1 4 16 -17 -31 

' steel 
media  10 1 4 -2 17 -18 

' nylon 
media  8 1 6 17 -18 
media  8 1 8 17 -18 
media  8 1 10 17 -18 

' water 
media  9 1 2 -6 -8 -10 17 -18 

media  9 1 4 18 -19 31 
media  4 1 4 18 -19 -31 

' steel 
media  10 1 4 -2 19 -20 

' nylon 
media  8 1 6 19 -20 
media  8 1 8 19 -20 
media  8 1 10 19 -20 

' water 
media  9 1 2 -6 -8 -10 19 -20 

media  9 1 4 20 31 
media  4 1 4 20 -31 

'  inner surface of steel 
cubo  580  2p52.9844 47.1675 -10.1981 2p207.01 

media  4 1  580 -32 -33 -34 -35 -36 -4 



'  outer surface of steel 
cubo  590  2p53.2765 47.4596 -10.4140 2p207.01 

media  11 1 -580 590 

' package is 44.98" wide by 30.78" high by 207.98" long 
'  modeled as 42.98" by 28.78" by 163" 
cubo  600  2p54.5846 47.4596 -18.034 2p207.01 

media  4 1 -590 600 

'water reflector 
cubo  601  2p84.5846 77.4596 -48.034 2p237.01 

media  9 1 -600 601 

' top of bar is 0.25" below bottom of steel carrier 
' 14.7707 - 0.25 * 2.54 - 0.7 * 2.54 = 12.3577 
hole  860 origin x=0 y=12.3577 z=0 

hole 900  origin x=19.304 y=1.36500 z=0 rotate a3=45 

hole 900  origin x=-19.304 y=1.36500 z=0  rotate a3=45 

' region type=steel 
' edge type=base_inner_full 
hole 300 origin x=-10.73161 y=8.80588 rotate a3=45.0 

hole 300 origin x=10.73161 y=8.80588 rotate a3=-45.0 

' region type=steel 
' edge type=base_outer_full 
hole 310 origin x=-27.39379 y=8.32328 rotate a3=-45.0 

hole 310 origin x=27.39379 y=8.32328 rotate a3=45.0 

' region type=steel 
' edge type=lid_inner_lower 
hole 320 origin x=-4.86824 y=25.67904 rotate a3=-45.0 

hole 320 origin x=4.86824 y=25.67904 rotate a3=45.0 

' region type=steel 
' edge type=lid_inner_upper 
hole 330 origin x=-15.05185 y=31.62397 rotate a3=-45.0 

hole 330 origin x=15.05185 y=31.62397 rotate a3=45.0 

' region type=steel 
' edge type=lid_outer_upper 



hole 340 origin x=-23.67289 y=30.89657 rotate a3=45.0 

hole 340 origin x=23.67289 y=30.89657 rotate a3=-45.0 

' region type=steel 
' edge type=lid_outer_lower 
hole 350 origin x=-34.23368 y=24.21537 rotate a3=20 

hole 350 origin x=34.23368 y=24.21537 rotate a3=-20 

' region type=boral 
' edge type=base_inner_full 
hole 406 origin x=-11.31247 y=7.77780 rotate a3=45.0 

hole 406 origin x=11.31247 y=7.77780 rotate a3=-45.0 

' region type=boral 
' edge type=base_outer_full 
hole 416 origin x=-27.29553 y=7.77780 rotate a3=-45.0 

hole 416 origin x=27.29553 y=7.77780 rotate a3=45.0 

' region type=boral 
' edge type=lid_inner_lower 
hole 426 origin x=-4.85567 y=26.03286 rotate a3=-45.0 

hole 426 origin x=4.85567 y=26.03286 rotate a1=180 a3=45.0 

' region type=boral 
' edge type=lid_inner_upper 
hole 436 origin x=-15.20990 y=32.14842 rotate a3=-45.0 

hole 436 origin x=15.20990 y=32.14842 rotate a1=180 a3=45.0 

' region type=boral 
' edge type=lid_outer_upper 
hole 446 origin x=-23.87405 y=31.06181 rotate a3=45.0 

hole 446 origin x=23.87405 y=31.06181 rotate a1=180 a3=-45.0 

' region type=boral 
' edge type=lid_outer_lower 
hole 456 origin x=-33.78217 y=24.66807 rotate a3=20 

hole 456 origin x=33.78217 y=24.66807 rotate a1=180 a3=-20 

' region type=plastic 
' edge type=base_inner_full 
hole 1166 origin x=-10.15323 y=6.61856 rotate a3=45.0 
hole 2166 origin x=10.15323 y=6.61856 rotate a3=-45.0 



' region type=plastic 
' edge type=base_outer_full 

hole 1166 origin x=-28.45477 y=6.61856 rotate a3=-45.0 
hole 2166 origin x=28.45477 y=6.61856 rotate a3=45.0 

' region type=plastic 
' edge type=lid_inner_lower 

hole 1556 origin x=-4.63037 y=28.12605 rotate a3=-45.0 
hole 2556 origin x=3.46294 y=26.95862 rotate a3=45.0 

' region type=plastic 
' edge type=lid_inner_upper 

hole 1576 origin x=-17.87625 y=37.13325 rotate a3=-45.0 
hole 2576 origin x=17.87625 y=37.13325 rotate a3=45.0 

' region type=plastic 
' edge type=lid_outer_upper 

hole 1596 origin x=-20.19180 y=37.20396 rotate a3=45.0 
hole 2596 origin x=20.19180 y=37.20396 rotate a3=-45.0 

' region type=plastic 
' edge type=lid_outer_upper (wedge) 

hole 1598 origin x=-28.09172 y=27.05787 z=-207.01 rotate a3=45.0 
hole 2598 origin x=27.11026 y=28.03933 z=-207.01 rotate a3=-45.0 

' region type=plastic 
' edge type=lid_outer_lower 
hole 1616 origin x=-29.12357 y=28.13077 rotate a3=20 
hole 2616 origin x=29.12357 y=28.13077 rotate a3=-20 

boundary 601 

end geometry 

read array 

' doors 
ara=2 nux=1 nuy=1 nuz=6 
fill 820 4r810 830 end fill 

'assy lattice 
ara=1  nux=15 nuy=15 nuz=1 
fill 



10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 20 10 10 10 20 10 10 10 10 10 
10 10 10 20 10 10 10 10 10 10 10 20 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 20 10 10 20 10 10 10 20 10 10 20 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 30 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 20 10 10 20 10 10 10 20 10 10 20 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 20 10 10 10 10 10 10 10 20 10 10 10 
10 10 10 10 10 20 10 10 10 20 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
end fill 

' region type=boral 
' edge type=base_inner_full 
ara=406 nux=1 nuy=1 nuz=11 
fill 400 9r402 404 end fill 

' region type=boral 
' edge type=base_outer_full 
ara=416 nux=1 nuy=1 nuz=11 
fill 410 9r412 414 end fill 

' region type=boral 
' edge type=lid_inner_lower 
ara=426 nux=1 nuy=1 nuz=11 
fill 420 9r422 424 end fill 

' region type=boral 
' edge type=lid_inner_upper 
ara=436 nux=1 nuy=1 nuz=11 
fill 430 9r432 434 end fill 

' region type=boral 
' edge type=lid_outer_upper 
ara=446 nux=1 nuy=1 nuz=11 
fill 440 9r442 444 end fill 

' region type=boral 
' edge type=lid_outer_lower 
ara=456 nux=1 nuy=1 nuz=11 
fill 450 9r452 454 end fill 

' region type=plastic 
' edge type=base_inner_full 
ara=1166 nux=1 nuy=1 nuz=11 



fill 1160 9r1162 1164 end fill 

' region type=plastic 
' edge type=base_inner_full 
ara=2166 nux=1 nuy=1 nuz=11 
fill 2160 9r2162 2164 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=1176 nux=1 nuy=1 nuz=11 
fill 1170 9r1172 1174 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=2176 nux=1 nuy=1 nuz=11 
fill 2170 9r2172 2174 end fill 

' region type=plastic 
' edge type=lid_inner_lower 
ara=1556 nux=1 nuy=1 nuz=11 
fill 1550 9r1552 1554 end fill 

' region type=plastic 
' edge type=lid_inner_lower 
ara=2556 nux=1 nuy=1 nuz=11 
fill 2550 9r2552 2554 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=1576 nux=1 nuy=1 nuz=11 
fill 1570 9r1572 1574 end fill 

' region type=plastic 
' edge type=base_outer_full 
ara=2576 nux=1 nuy=1 nuz=11 

fill 2570 9r2572 2574 end fill 

' region type=plastic 
' edge type=lid_outer_upper 
ara=1596 nux=1 nuy=1 nuz=11 
fill 1590 9r1592 1594 end fill 

' region type=plastic 
' edge type=lid_outer_upper 
ara=2596 nux=1 nuy=1 nuz=11 
fill 2590 9r2592 2594 end fill 

' region type=plastic 
' edge type=lid_outer_lower 



ara=1616 nux=1 nuy=1 nuz=11 
fill 1610 9r1612 1614 end fill 

' region type=plastic 
' edge type=lid_outer_lower 
ara=2616 nux=1 nuy=1 nuz=11 
fill 2610 9r2612 2614 end fill 

end array 

read bounds all=vacu end bounds 
read start 
nst=1 
end start 

end data 
end
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