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listed in Table 6.3.3 were determined. Because the reactivity effect (positive or negative) of the 
manufacturing tolerances are not assembly dependent, these dimensional assumptions were 
employed for the criticality analyses. 
 
As demonstrated in this section, design parameters important to criticality safety are: fuel 
enrichment, the inherent geometry of the fuel basket structure, the fixed neutron absorbing 
panels and the soluble boron concentration in the water during loading/unloading operations.  As 
shown in Chapter 11, none of these parameters are affected during any of the design basis off-
normal or accident conditions involving handling, packaging, transfer or storage.  
 
The MPC-32 criticality model uses a sheathing thickness of 0.075 inches, whereas the actual 
MPC-32 design uses a sheathing thickness of 0.035 inches. For the minimum cell pitch of 9.158 
inches, the thicker sheathing results in a slightly smaller cell ID of 8.69 inches (minimum), 
compared to 8.73 inches (minimum) for the thinner sheathing. To demonstrate that the 
dimensions used in the criticality model are acceptable and conservative, calculations were 
performed for both sheathing thicknesses and the results are compared in Table 6.3.5. To bound 
various soluble boron levels, two comparisons were performed. The first comparison uses the 
bounding case for the MPC-32 (see Table 6.1.6), which is for assembly class 15x15F at 5 wt% 
235U and a soluble boron level of 2600 ppm. To bound lower soluble boron levels, the second 
comparison uses the same assembly class (15x15F), 0 ppm soluble boron (i.e. pure water), and 
an arbitrary enrichment of 1.7 wt% 235U. In both comparisons, the results of the 0.075 inch 
sheathing are slightly higher, i.e. more conservative, than the results for 0.035 inch sheathing, 
although the differences are within the statistical uncertainties. Using a sheathing thickness of 
0.075 inches in the criticality models of the MPC-32 is therefore acceptable, and potentially 
more conservative, than using the actual value of 0.035 inches. This validates the choice of the 
dimensional assumptions for the MPC-32 shown in Table 6.3.3, which are used for all further 
MPC-32 criticality calculations, unless otherwise noted. 
 
6.3.2 Cask Regional Densities 
 
Composition of the various components of the principal designs of the HI-STORM 100 System 
are listed in Table 6.3.4.   
 
The HI-STORM 100 System is designed such that the fixed neutron absorber will remain 
effective for a storage period greater than 20 years, and there are no credible means to lose it. A 
detailed physical description, historical applications, unique characteristics, service experience, 
and manufacturing quality assurance of fixed neutron absorber are provided in Section 1.2.1.3.1.  
 
The continued efficacy of the fixed neutron absorber is assured by acceptance testing, 
documented in Section 9.1.5.3, to validate the 10B (poison) concentration in the fixed neutron 
absorber. To demonstrate that the neutron flux from the irradiated fuel results in a negligible 
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depletion of the poison material over the storage period, an MCNP4a calculation of the number 
of neutrons absorbed in the 10B was performed.  The calculation conservatively assumed a 
constant neutron source for 50 years equal to the initial source for the design basis fuel, as 
determined in Section 5.2, and shows that the fraction of 10B atoms destroyed is only 2.6E-09 in 
50 years. Thus, the reduction in 10B concentration in the fixed neutron absorber by neutron 
absorption is negligible. In addition, the results presented in Subsection 3.4.4.3.1.8 demonstrate 
that the sheathing, which affixes the fixed neutron absorber panel, remains in place during all 
credible accident conditions, and thus, the fixed neutron absorber panel remains permanently 
fixed. Therefore, in accordance with 10CFR72.124(b), there is no need to provide a surveillance 
or monitoring program to verify the continued efficacy of the neutron absorber. 
 
6.3.3 Eccentric Positioning of Assemblies in Fuel Storage Cells 
 
Up to and including Revision 1 of this FSAR, all criticality calculations were performed with 
fuel assemblies centered in the fuel storage locations since the effect of credible eccentric fuel 
positioning was judged to be not significant. Starting in Revision 2 of this FSAR, the potential 
reactivity effect of eccentric positioning of assemblies in the fuel storage locations is accounted 
for in a conservatively bounding fashion, as described further in this subsection, for all new or 
changed conditions. The calculations in this subsection serve to determine for which of these 
conditions the eccentric positioning of assemblies in the fuel storage locations results in a higher 
maximum keff value than the centered positioning. For the cases where the eccentric positioning 
results in a higher maximum keff value, the eccentric positioning is used for all corresponding 
cases reported in the summary tables in Section 6.1 and the results tables in Section 6.4. All 
other calculations throughout this chapter, such as studies to determine bounding fuel 
dimensions, bounding basket dimensions, or bounding moderation conditions, are performed 
with assemblies centered in the fuel storage locations. 
 
To conservatively account for eccentric fuel positioning in the fuel storage cells, three different 
configurations are analyzed, and the results are compared to determine the bounding 
configuration: 
 
• Cell Center Configuration: All assemblies centered in their fuel storage cell; same 

configuration that is used in Section 6.2 and Section 6.3.1; 
• Basket Center Configuration: All assemblies in the basket are moved as close to the center of 

the basket as permitted by the basket geometry; and 
• Basket Periphery Configuration: All assemblies in the basket are moved furthest away from 

the basket center, and as close to the periphery of the basket as possible.  
 
It should be noted that the two eccentric configurations are hypothetical, since there is no known 
physical effect that could move all assemblies within a basket consistently to the center or 
periphery. Instead, the most likely configuration would be that all assemblies are moved in the 


