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ABSTRACT 

A series of weight scaling factor graphs are presented for the 
fallowing basic shield configurations: 

1. Instrument-rated shadow shields 
2. Man-rated shadow shields 
3. Man-rated four-pi shields. 

Each graph shows the weight ratio of a new shield design with 
respect to a Base Case design as a function ef one parameter. 
The parameters for which the weight ratios are giren include 
reacter pewer, dose rates, and the principal oTerall dimensions, 
Each parameter is considered to be essentially independent 
ef the other parameters; thus the tetal weight rati* for a 
new design is the product of the weight ratios for the 
individual parameters. Shield weights for each ef the 
Base Case designs are given. 

FORM 7ai>C REV. IO>«Z 



ATOMICS INTERNATIONAL 
A DMtion uf Nmrth Amtrkmn AvlMloti, Int. 

un NAA-SR-TDR-11971 
naTF June 8, 1966 
P A G E _ i _ _ O F lit 

The mathematical models used in calculating the shield weights and 
weight ratios are shown in Figures 1, 2, & 3, pages 3, ^i & 5. The shield 
thicknesses were calculated by F. Ridolphi and J. A. Belcher, 731-1^5, 
using the OPEX code for the man-rated cases and hand calculations for the 
instrument-rated case. For the instrument-rated case the gamma dose 
comprises 6k% and the neutron dose 36% of the^total dose based on the 
conversion relationship that 1 rad = 1.8 x 10 nvt equiv. For the man-
rated cases a neutron RBE of 5 was used. 

Shield weights were calculated using Deck No. ^̂111̂099 and the shield 
thicknesses previoiisly calculated} they were normalized to the Base Case 
conditions listed below to give the shield weight scaling factors 
shown in the graphs which follow. The total neutron shield weight was 
taken equal to 1.39 times the weight of the lithium hydride neutron shield 
material alone to allow for the weight of structural members. 

The Base Case conditions for the three shield configurations are: 

INSTRUMENT-RATED SHADOW SHIELD 
Base Case weight 
Parameter values 

A = Reactor power 
B = Shadow cone diam. at reactor midplane 
C = Fuel element length 
D = Separation distance 
E = Dose plane diameter 
F = Core diameter 
G = Dose rate at dose plane 

MAN-RATED SHADOW SHIELD 
Base Case weight 
Parameter values 

A = Reactor power 
B = Shadow cone diam. at reactor midplane 
C = Fuel element length 
D = Separation distance 
E = Dose plane diameter 
F = Core diameter 
G = Dose rate at dose plane 
H = Gallery height 

MAN-RATED FOUR PI SHIELD 
Base Case weight 
Parameter values 

A = Reactor power 
B = Shadow cone diam. at reactor midplane 
C = Fuel element length 
D = Separation distance 
E = Dose plane diameter 
F = Core diameter 
G = Dose rate at dose plane 
H = Gallery height 
I = Dose rate at reactor midplane 

Skk lb. 

600 
20 
20 
50 
25 
10 
2.8 

kw. 
in. 
in. 
ft. 
ft. 
in. 
X 10-̂ *̂  nvt equiv 

4588 lb. 

600 
20 
20 
150 
60 
10 
1.5 
2if 

15383 

600 
20 
20 
150 
60 
10 
1.5 
12 
100 

kw. 
in. 
in. 
ft. 
ft. 
in. 
•rem/hr. 
in. 

lb. 

kw. 
in. 
in. 
ft. 
ft. 
in. 
mrem/hr. 
in. 
r/hr.« 100 ft. 
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Figure 1 . 
Instrument-rated shadow shield 

Parameters 
= Reactor power 
= Shadow cone diameter 

at reactor midplane 
= Fuel element length 

D = Separation distance 
E = Dose plane diameter 
= Core dia-Tieter 

G = Dose rate at dose plane 

719-P 
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Figure 2. 
Man-rated shadow shield 

Parameters 
A = Reactor power 
B = Shadow cone diameter 

at reactor midplane 
C = Fuel element length 
D = Separation distance 
E = Dose plane diameter 
F = Core diameter 
G = Dose rate-at dose plane 
H = Gallery height 
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Figure 3» 
Han-rate(3 fonr-pi shield 

Parameters 
A = Reactor power 
B - Shadow cone diameter 

at reactor midplane 
C = Fuel element length 
D = Separation dist'-noe 
E - Dose plane dî irreter 
F = Core dianeter 
G = Dose rate at do-iP plane 
H - Gallery height 
I = Dose rate fit rerctor 

midplane. 
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