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Required:  

Determine the maximum deflection of the base plate with water and pins resting on it between 

spans of square beams 

 

Given: 

L = 6.66” span 

t = 0.5” thick aluminum 

E = 107 psi 

I = 
𝐿𝑡3

3
 = 0.2775 𝑖𝑛4 

 

For water: 

h = 72” 

d = 36” 

ρ = 0.036127 
𝑙𝑏

𝑖𝑛3 

 

For rods: 

4 rows 

17 columns 

34.4 
𝑙𝑏𝑠

𝑟𝑜𝑑
 

 

Solution: 

w = (72”)(36”)( 0.036127 
𝑙𝑏

𝑖𝑛3) = 93.64 
𝑙𝑏

𝑖𝑛
 

vmax(water) = −
5𝑤𝐿4

384𝐸𝐼
 = -0.000864” 

 

P = (4 rows)(17 
𝑟𝑜𝑑𝑠

𝑟𝑜𝑤
)(34.4

𝑙𝑏𝑠

𝑟𝑜𝑑
) = 2,339.2 lbs 

vmax(rods) = −
𝑃𝐿3

48𝐸𝐼
=-0.005188” 

 

vmax = vmax(water) + vmax(rods) = -.00605” 

 

This calculation for the deflection of a nearly half-foot span between square beams has a few 

overestimations. The volume of the water ignores the volume of rods, the rods are all placed at 

the center of the span, where deflection would be highest, and all spaces in the array are filled 

with rods. The superposition principle allows one to consider the deflection caused by a 

distributed load (water) and single-point loads (rods) separately, and then add the deflections for 

a total deflection. 

If this overestimated deflection is too great, either the calculations can be done more realistically 

to lower the estimate, or either the base plate thickness can be increased (increasing the I value), 

or there can be more square beams added to the bottom (to lessen the span and subsequently the 

amount of water weight and number of rods on the span). If the base plate thickness were 

lessened to 0.25”, the deflection would then be slightly overestimated to be 0.0484”. 
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Required: 

Determine the deflection of the neutron port, taken as a cantilever beam 

 

Given: 

 

 

 

There will be an Excel file accompanying this paper, and this file was used to calculate this 

deflection with estimations of all of the variables is found to be -0.000326”. The cylinder and top 

support plate, when viewed from the side, are made out to be rectangles, and the second moment 

of area was calculated as such. The deflection of each column of rods is calculated separately, as 

it is currently unclear how far into the core the port will reach. The distributed water load is for 

the rectangular prism of water above the support. 

 

 

Appendix B: Codes Utilized 
 

Code 1: Bending Calculation Code 

Code: 
%Script to determine bending in senior design tank 
%Version 1.02 written by Graham Jones 2-13-17 
 
%Purpose: Find bending in the aluminum in the bottom of the tank 
%Execution: Vary length between supports, thickness of aluminum 
%Equations used: 
    %Distributed water: v = -wx/24EI (x^3 - 2Lx^2 + L^3) 
    %Max of water: v = -5wL^4/384EI (negative for downward bending) 
    %Each fuel pin row: v = -Pbx/6EIL (L^2 - b^2 - x^2) 
    % v = deflection distance from equilibrium 
    % w = force per unit length 
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    % x = distance from left to point of interest (POI) 
    % E = Modulus of Elasticity 
    % I = Second moment of area; b*h^3/12 for a rectangle 
    % L = Length from one support beam to the next 
    % P = Force of all fuel pins in one row 
    % b = Distance from right to POI 
 
clear all; 
clc; 
%Initial variables 
 
%********************************************************************** 
%Units should either be in English or SI. Please Indicate on next line. 
%********************************************************************** 
% English 
 
%Overestimates weight of water; ignores volume pins take up. 
H2Oh = 5;                %ft%height of water in tank 
H2Od = 4;                %ft%depth of water in tank 
rho = 1.938;           %slugs/ft^3%density of water 
g = 32.2;               %ft/s^2%Acceleration of gravity  
w = H2Oh.*H2Od.*rho.*g;%w, force per unit length of water 
 
len = 48;                %in%width of tank 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%% 
LL = [len, len./2, len./4]; 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%% 
%LL now HAS to be 3 inputs 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%% 
 
%Alternatively, manually indicate the lengths of interest between supports 
%LL = [16 8 4]; 
 
for yyy = 1:17 
    x(yyy) = 10.5 + 1.575.*yyy; 
end 
%x = [1 2 3 4 5 6 7 8 9 10 11 12 13 14 15]; %Fifteen x-values for position of pin rows 
%All values of x should be less than length of tank. There is no check for 
%this for more general usage. 
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E = 10.2.*10.^6;                  %psi%Accepted value for modulus of elasticity in proper units 
 
t = [0.125 0.25 0.5 1];          %Thicknesses of aluminum of interest 
for ii = 1:length(LL) 
    I(ii,:) = LL(ii).*(t.^3)./12; 
end                     %Makes a L x t matrix for values of I 
%Example: I(2,3) is the I for the second L between supports, third t 
 
npin = 17;               %unitless%number of pins in one row of pins 
Fpin = 34.4;            %lbs%Force/weight of a single pin 
P = npin.*Fpin;         %lbs%Total force of pins at one x 
 
%Setup for calculations 
 
eL = LL.'; 
L = [ ]; 
for j = 1:length(t) 
    L = [L eL]; 
end                     %Gives L and I the same matrix dimensions 
 
ex = [ ]; 
for qq = 1:length(LL) 
    ex =[ex ; x]; 
end 
 
LLL = [ ]; 
for pp = 1:length(ex) 
    LLL = [LLL eL]; 
end 
%b = LLL - ex;              %Distance to POI from right of tank 
 
b = zeros(3,length(x)); 
for uuu = 1:length(x) 
    b(1,uuu)=eL(1)-x(uuu); 
    b(2,uuu)=eL(2)-x(uuu); 
    b(3,uuu)=eL(2)-x(uuu); %This takes it from 24 to the left 12". It's complicated. Ask me. 
    for ttt = 1:3 
    if b(ttt,uuu)<0 
        b(ttt,uuu) = eL(ttt); 
    end 
    end 
     
end 
%for jjj = 1:length(b) 
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%    if b(jjj) < 0 
%        b(jjj) = %%%L for that row%%% 
%end 
%end 
 
%********************************************************************* 
%IT MAY BE BEST TO HANDMAKE THE b MATRIX AS IT CAN BECOME NEGATIVE 
%HAND-MAKE A MATRIX FOR ALL PIN ROWS LEFT OF L WHERE 0 IS ON THE RIGHT 
%MAKE b==L FOR BLANK ROWS 
%********************************************************************* 
 
 
%Calculations 
%By rule of superposition, sum the components of each row of pins and water 
 
%Distributed water: v = -wx/24EI (x^3 - 2Lx^2 + L^3) 
    %Max of water: v = 5wL^4/384EI 
    %Each fuel pin row: v = -Pbx/6EIL (L^2 - b^2 - x^2) 
 
H20MAX = -5.*w.*L.^4./(384.*E.*I); 
 
[g h] = size(L); 
g=1; 
pinMAX01 = zeros(length(eL),length(t)); 
 
%vmax = -Pb (L^2-b^2)^(3/2) / 9sqrt(3)LEI 
pinMAX1 =  -P.*b(1).*(L(1,:).^2 - repmat(b(1),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX2 =  -P.*b(4).*(L(1,:).^2 - repmat(b(4),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX3 =  -P.*b(7).*(L(1,:).^2 - repmat(b(7),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX4 =  -P.*b(10).*(L(1,:).^2 - repmat(b(10),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX5 =  -P.*b(13).*(L(1,:).^2 - repmat(b(13),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX6 =  -P.*b(16).*(L(1,:).^2 - repmat(b(16),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX7 =  -P.*b(19).*(L(1,:).^2 - repmat(b(19),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX8 =  -P.*b(22).*(L(1,:).^2 - repmat(b(22),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX9 =  -P.*b(25).*(L(1,:).^2 - repmat(b(25),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX10 =  -P.*b(28).*(L(1,:).^2 - repmat(b(28),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX11 =  -P.*b(31).*(L(1,:).^2 - repmat(b(31),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX12 =  -P.*b(34).*(L(1,:).^2 - repmat(b(34),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX13 =  -P.*b(37).*(L(1,:).^2 - repmat(b(37),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX14 =  -P.*b(40).*(L(1,:).^2 - repmat(b(40),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX15 =  -P.*b(43).*(L(1,:).^2 - repmat(b(43),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX16 =  -P.*b(46).*(L(1,:).^2 - repmat(b(46),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
pinMAX17 =  -P.*b(49).*(L(1,:).^2 - repmat(b(49),g,h).^2).^(1.5)./(9.*sqrt(3).*L(1,:).*E.*I(1,:)); 
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%Add and subtract pins as needed 
pinMAX01 
=pinMAX1+pinMAX2+pinMAX3+pinMAX4+pinMAX5+pinMAX6+pinMAX7+pinMAX8+pinMAX
9+pinMAX10+pinMAX11+pinMAX12+pinMAX13+pinMAX14+pinMAX15+pinMAX16+pinMAX1
7; 
 
%Maximum bending for each span, thickness 
MAXMAX1 = pinMAX01+H20MAX(1,:); 
 
pinMAX1 =  -P.*b(2).*(L(2,:).^2 - repmat(b(2),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX2 =  -P.*b(5).*(L(2,:).^2 - repmat(b(5),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX3 =  -P.*b(8).*(L(2,:).^2 - repmat(b(8),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX4 =  -P.*b(11).*(L(2,:).^2 - repmat(b(11),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX5 =  -P.*b(14).*(L(2,:).^2 - repmat(b(14),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX6 =  -P.*b(17).*(L(2,:).^2 - repmat(b(17),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX7 =  -P.*b(20).*(L(2,:).^2 - repmat(b(20),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX8 =  -P.*b(23).*(L(2,:).^2 - repmat(b(23),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX9 =  -P.*b(26).*(L(2,:).^2 - repmat(b(26),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX10 =  -P.*b(29).*(L(2,:).^2 - repmat(b(29),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX11 =  -P.*b(32).*(L(2,:).^2 - repmat(b(32),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX12 =  -P.*b(35).*(L(2,:).^2 - repmat(b(35),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX13 =  -P.*b(38).*(L(2,:).^2 - repmat(b(38),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX14 =  -P.*b(41).*(L(2,:).^2 - repmat(b(41),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX15 =  -P.*b(44).*(L(2,:).^2 - repmat(b(44),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX16 =  -P.*b(47).*(L(2,:).^2 - repmat(b(47),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
pinMAX17 =  -P.*b(50).*(L(2,:).^2 - repmat(b(50),g,h).^2).^(1.5)./(9.*sqrt(3).*L(2,:).*E.*I(2,:)); 
 
 
%Add and subtract pins as needed 
pinMAX02 
=pinMAX1+pinMAX2+pinMAX3+pinMAX4+pinMAX5+pinMAX6+pinMAX7+pinMAX8+pinMAX
9+pinMAX10+pinMAX11+pinMAX12+pinMAX13+pinMAX14+pinMAX15+pinMAX16+pinMAX1
7; 
 
%Maximum bending for each span, thickness 
MAXMAX2 = pinMAX02+H20MAX(2,:); 
 
pinMAX1 =  -P.*b(3).*(L(3,:).^2 - repmat(b(3),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX2 =  -P.*b(6).*(L(3,:).^2 - repmat(b(6),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX3 =  -P.*b(9).*(L(3,:).^2 - repmat(b(9),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX4 =  -P.*b(12).*(L(3,:).^2 - repmat(b(12),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX5 =  -P.*b(15).*(L(3,:).^2 - repmat(b(15),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX6 =  -P.*b(28).*(L(3,:).^2 - repmat(b(18),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
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pinMAX7 =  -P.*b(21).*(L(3,:).^2 - repmat(b(21),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX8 =  -P.*b(24).*(L(3,:).^2 - repmat(b(24),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX9 =  -P.*b(27).*(L(3,:).^2 - repmat(b(27),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX10 =  -P.*b(30).*(L(3,:).^2 - repmat(b(30),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX11 =  -P.*b(33).*(L(3,:).^2 - repmat(b(33),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX12 =  -P.*b(36).*(L(3,:).^2 - repmat(b(36),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX13 =  -P.*b(39).*(L(3,:).^2 - repmat(b(39),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX14 =  -P.*b(42).*(L(3,:).^2 - repmat(b(42),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX15 =  -P.*b(45).*(L(3,:).^2 - repmat(b(45),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX16 =  -P.*b(48).*(L(3,:).^2 - repmat(b(48),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
pinMAX17 =  -P.*b(51).*(L(3,:).^2 - repmat(b(51),g,h).^2).^(1.5)./(9.*sqrt(3).*L(3,:).*E.*I(3,:)); 
 
 
%Add and subtract pins as needed 
pinMAX03 
=pinMAX1+pinMAX2+pinMAX3+pinMAX4+pinMAX5+pinMAX6+pinMAX7+pinMAX8+pinMAX
9+pinMAX10+pinMAX11+pinMAX12+pinMAX13+pinMAX14+pinMAX15+pinMAX16+pinMAX1
7; 
 
%Maximum bending for each span, thickness 
MAXMAX3 = pinMAX03+H20MAX(3,:); 
 
%[L1t1 L1t2 ... L1tn 
% L2t1 L2t2 ... L2tn 
% ...  ...  ... ... 
% Lnt1 Lnt2 ... Lntn] 
 

 

Code 2: KCODE Input deck 

Kcode.txt 

c Cells------------------------------------------------------------------------------------ 

1 4 -0.998207 -1 imp:n=1 u=1 

2 6 -2.70 1 -2 imp:n=1 u=1 

3 1 -18.90 2 -3 imp:n=1 u=1 

4 6 -2.70 3 -4 imp:n=1 u=1 

5 4 -0.998207 4 -5 imp:n=1 u=1 

6 6 -2.70 5 -6 imp:n=1 u=1 

7 4 -0.998207 6 -9 imp:n=1 u=1 

8 0 -7 lat=1 fill=1 u=2 imp:n=1 

9 0 -8 fill=2 imp:n=1 

10 4 -.998207 8 -9 imp:n=1 

11 7 -7.99949 9 -10 imp:n=1 

12 0 10 imp:n=0 

 

c Surfaces -------------------------------------------------------------------------------- 
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1 RCC 0.0 0.0 0.0 0.0 0.0 129.54 0.58 

2 RCC 0.0 0.0 0.0 0.0 0.0 129.54 0.707 

3 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.398 

4 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.525 

5 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.59 

6 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.655 

7 RPP -2 2 -2 2 0.0 129.54  

8 RPP -30 30 -30 30 0 129.54 

9 RPP -44.45 44.45 -44.45 44.45 0.0 152.4 

10 RPP -45.72 45.72 -45.72 45.72 -1.27 153.67 

 

c Material Cards ---------------------------------------------------------------------------- 

m1 92234 -0.000057 92235 -0.007204 

     92238 -0.992739 

m2 82204 -0.014 82206 -0.241 

     82207 -0.221 82208 -0.524 

m3 6000 -0.000124 7014 -0.755268 

     8016 -0.231781 18040 -0.012827 

m4 1001 -0.111894 8016 -0.888106 

mt4 LWTR.10t 

m5 13027 -1.000000 

m6 12000 -0.010000 13027 -0.972000 

     14000 -0.006000 22000 -0.000880 

     24000 -0.001950 25055 -0.000880 

     26000 -0.004090 29000 -0.002750 

     30000 -0.001460 

m7 6012 -3.95366E-04 14028 -4.59332E-03 

     14029 -2.41681E-04 

     14030 -1.64994E-04 

     15031 -2.30000E-04 

     16032 -1.42073E-04 

     16033 -1.15681E-06 

     16034 -6.75336E-06 

     16036 -1.68255E-08 

     24050 -7.93000E-03 

     24052 -1.59029E-01 

     24053 -1.83798E-02 

     24054 -4.66139E-03 

     25055 -1.00000E-02 

     26054 -3.96166E-02 

     26056 -6.44901E-01 

     26057 -1.51600E-02 

     26058 -2.05287E-03 

     28058 -6.21579E-02 
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Code 3: Dose Calculation input deck 

3ftDoseNoDetectors.txt 

c Cells---------------------------------------- 

1 4 -0.998207 -1 imp:n=1 u=1 

2 6 -2.70 1 -2 imp:n=1 u=1 

3 1 -18.90 2 -3 imp:n=1 u=1 

4 6 -2.70 3 -4 imp:n=1 u=1 

5 4 -0.998207 4 -5 imp:n=1 u=1 

6 6 -2.70 5 -6 imp:n=1 u=1 

7 4 -0.998207 6 -9 imp:n=1 u=1 

8 0 -7 lat=1 fill=1 u=2 imp:n=1 

9 0 -8 fill=2 imp:n=1 

10 4 -.998207 8 -9 imp:n=1 

11 7 -7.99949 9 -10 imp:n=1 

12 0 11 imp:n=0 

13 0 10 -11 imp:n=1 

 

c Surfaces-------------------------------------- 

1 RCC 0.0 0.0 0.0 0.0 0.0 129.54 0.58 

2 RCC 0.0 0.0 0.0 0.0 0.0 129.54 0.707 

3 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.398 

4 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.525 

5 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.59 

6 RCC 0.0 0.0 0.0 0.0 0.0 129.54 1.655 

7 RPP -2 2 -2 2 0.0 129.54  

8 RPP -30 30 -30 30 0 129.54 

9 RPP -44.45 44.45 -44.45 44.45 0.0 152.4 

10 RPP -45.72 45.72 -45.72 45.72 -1.27 153.67 

11 RPP -50 50 -50 50 -5 160 

 

c Material Cards---------------------------------- 

m1 92234 -0.000057 92235 -0.007204 

     92238 -0.992739 

m4 1001 -0.111894 8016 -0.888106 

mt4 LWTR.10t 

m6 12000 -0.010000 13027 -0.972000 

     14000 -0.006000 22000 -0.000880 

     24000 -0.001950 25055 -0.000880 

     26000 -0.004090 29000 -0.002750 

     30000 -0.001460 

m7 6012 -3.95366E-04 14028 -4.59332E-03 

     14029 -2.41681E-04 

     14030 -1.64994E-04 

     15031 -2.30000E-04 

     16032 -1.42073E-04 

     16033 -1.15681E-06 
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     16034 -6.75336E-06 

     16036 -1.68255E-08 

     24050 -7.93000E-03 

     24052 -1.59029E-01 

     24053 -1.83798E-02 

     24054 -4.66139E-03 

     25055 -1.00000E-02 

     26054 -3.96166E-02 

     26056 -6.44901E-01 

     26057 -1.51600E-02 

     26058 -2.05287E-03 

     28058 -6.21579E-02 

     28060 -2.47678E-02 

     28061 -1.09461E-03 

     28062 -3.54721E-03 

     28064 -9.32539E-04 

c Source Cards--------------------------------------------------- 

SDEF POS=0 0 45.72 RAD=D2 AXS=0 0 1 EXT=D3 ERG=D1 PAR=N 

CTME=30 

c Source Energies------------------------------------------------ 

SI1  0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5 2.75 3 3.25 3.5 3.75  

     4 4.25 4.5 4.75 5 5.25 5.5 5.75 6 6.25 6.5 6.75 7 7.25 7.5 7.75  

     8 8.25 8.5 8.75 9 9.25 9.5 9.75 10 10.25 10.5 10.75 11 11.25 11.5 11.75 12  

SP1 D 0 2.39E-4 4.95E-3 1.29E-2 1.69E-2 1.73E-2 1.54E-2 1.17E-2  

        1.59E-2 1.93E-2 2.15E-2 2.62E-2 3.84E-2 4.96E-2 5.22E-2 5.01E-2  

        4.72E-2 4.49E-2 4.32E-2 4.13E-2 3.89E-2 3.35E-2 2.76E-2 2.49E-2  

        2.40E-2 2.09E-2 2.12E-2 2.39E-2 2.50E-2 2.50E-2 2.49E-2 2.43E-2  

        2.30E-2 2.11E-2 1.94E-2 1.82E-2 1.75E-2 1.67E-2 1.47E-2 1.13E-2  

        7.08E-3 3.98E-3 2.57E-3 1.34E-3 4.27E-4 5.93E-6 1.23E-8 9.78E-9 7.74E-9  

c Radius Distribution--------------------------------------------- 

SI2 H 0 1.25 

SP2 -21 1 

c EXT Distribution------------------------------------------------ 

SI3 H 0 5.7 

SP3 -21 1 

c Point Flux Tally on Outer Wall---------------------------------- 

F15:n 48 0 75 .1 

c Response Function----------------------------------------------- 

DE0 0 2.5E-8 1.0E-7 1.0E-6 1.0E-5 1.0E-4 1.0E-3 1.0E-2 2.0E-2 5.0E-2  

        1.0E-1 1.5E-1 2.0E-1 5.0E-1 1.0 1.2 2.0 3.0 4.0 5.0 6.0 7.0 

        8.0 10.0 12.0 14.0 

DF0 0 0.001188 0.0014868 0.0020268 0.0023184 0.002322 

        0.0021744 0.002772 0.003672 0.006228 0.007632 0.012672 

        0.015264 0.027 0.04176 0.0468 0.06408 0.0792 0.09 0.09792 

        0.10152 0.1044 0.10692 0.11124 0.11592 0.11988 

nps 1000000 
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Appendix C: Plate Tank Model & Other Concept Art 
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Appendix D: Hand Drawings 
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