
   

              
               

              
             

             
             

           

             
             

             
                

               
    

             
            

             
           

    

 



  

            
             
             

                
             

              
               

              
             

              
 

                
    

             
  

              
      

               
  

               
                  

                
     

                  
 

        

     

                

    

 



             
 

              
   

              
               

                
             

           
             

             
               

               
               

          

              
  

               
           

             
       

               
                 

              
              

            
             

             
             

               
        

    

 



             
               

          
           

           
            

           
             

              
             

    

           
              

             

            
              
            

               
          
             

       

            
            

              
               
                

            

            

            
     

           
          

              
           

    

 



             
   

              
               

               
    

                 
    

                  
           

             
     

                 
               

               
          

                

                
              

             
           

      

             
           

               

    
 



            
           

  

              
          

                 
        

              
               

  

                 
                  

    

            
         

                
     

                 
  

             
               

               
          

                   
     

           
           

           
             

     

             
               

            
            

    

 



               
            

             
          

                
               

               
           

            

            
              

               
                

                 
            

              
                

            
          

            
                

              
              
            

               
  

       

              
              
             

                   
                  

                  
               

    

 



               
               
               

        

   
 

are summarized in Table 6.1.4 for the MPC-24 and MPC-68 basket designs. These two basket 
designs are representative for all baskets in the MPC regarding these conditions, as discussed in 
Section 6.4. These results demonstrate that the HI-STAR 100 System is in full compliance with 
lOCFR71 (71.55(b), (d), and (e) and 71.59(a)(1) and (a)(2)). 
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assembly classes 15x15D, E, F, Hand 17x17 A, B, C are certified for transportation in the MPC-
32. The maximum initial enrichment in 5.0 wt% 235u. The criticality evaluations for burnup 
credit are presented in Subsection 6.4.11. 

HI-STAR SAR 

REPORT HI-951251 6.2-7 

Proposed Rev. 10 



      
       

     

 
                  
              

   

             

             

             

             

             

             

             

             

    
             

             

             

             

             

   

             

   

            

  

 
  



      
       

    

  

 
  

 
                  
             

  
             
             
             
             
             
             

   
             
            



      
       

     

 
                  
              

   

             

             

             

             

   

             

              

             

             

             

             

             

             

             

             

             

            

  

 

  



      
       

    

 
                  
             

  
              

    

             

             
             

             
             
             

             

   
             

   
              

   

             
             
             

            

          

  

 

  

 

 



      
       

     

 
                  
              

   

             
             
             

   

              

   
               

   

             

             
    

   

             

             
    

   
                

                          
                        

                        

    

 



      
       

    

 
                  
              

      

             

             

              

   

             

             

             

     

              

      

            

    

             

  

 

  



      
       

    

    
                

            

   

            

            

            

    

            

            

            

            

    

            

            

            

    

           

  

 

  



                          
                   

   
 

 

      
        

    

                    
            

    
            

     
     

            
 
 

            
 
 

    

           



      
       

     

    
                

            

   
            

            
            
            

            

            

    

            
            
            
            

   

            
            

            
            

    

            

   
           

  

 
  



      
       

    

    
                

           

  

 

  

   

            

    

            

     

            

            

    

            

            

            

     

            

            

            

            

            

            

   

            

           



  
      

     

             
          

           

             

             

             

             

             

             

            
   

            
  

            
     
   

           

            

  

 

  



  
           

    

  

 

  

          

        

              
        

          

          

          

        
       

           



  
           

    

  

 

  

          

        

              
        

          

          

          

          

        
       

           



  
           

     

          

         

              
        

          

          

          

        
       

           
 

  

 
  

  



  
           

    

    

          

        

              
         

          

        
      

 



  
            

     

          

         

              
        

          

        
      

  

 

  



  
           

    

  

 
  

           

        

              
        

          

          

          

          

          

          

        
       

           
  



  
           

     

          

         

              
        

          
          
          

          

        
       

           

   
 

  



  
           

    

                       
                    

        

  

 

  

           

        

              
        

          

          

          

          

        
       

            

 



  
           

     

          

        

  

 
  

              
         

          

        
      



  
            

    

           

  

 
  

           

        

              
        

          

        
      



  
            

     

          

        

    

              
        

          

        
      

 



  
           

     

           
         

              
        

          

        
      

   
 



  
           

    

  

 

  

           

        

              
        

          

            

               
           



  
           

    

  

 
  

          

        
              

        

          

          

          

        
       

           
 



  
           

     

          

        

                        
                    

        

  

 

  

              
        

          

          

          

          

          

          

        
       

           
 



  
           

     

          

        

  

 
  

              
        

          

          

        
       

           



  
           

     

          

         

               
         

           

           
           

           
           
           

         
       

            
 

             
   

  

 
  



  
           

     

          

              

               
            

             

             

             

             

             
        

              
 

              
 

              
 

                        

  

 
  



  
           

     

          

           

                 
        

            
            
            
            
            
            
            
            
            
            
            
            

                 
     

             
 

             
   

             
 

                

          

   
 



  
           

     

          

         
              

          
           
           
           
           
           
           
           
                    

        
            

                                                    

    

 
  



  
           

     

          

         

              
          

           

            
       

   

 



  
           

     

          

                

   

 

              
          

           

         
       



  
           

     

          

        

                         
                

   

 

              
          

           
    

 

           
    
    

           
  

    

           
    
    

         
        

            
    
    



  
           

    

                

               

  

 
  

          

                
                         

            
            
            

                   
             



  
           

     
          

         
                        

           

         
       

  
  

 



  
           

    

  
 

          

        
                        

           

        
       

   



  
           

     
          

         
              

          
           
           

    

         
   

      
            

     

                         
                                                                                              

  
 

   



  
           

     
          

         
              

          
           
           

    

                 
            

    

                                                                                                      
                 

   

 
  



  
           

     
          

         
                        

           
    

 

            
    
    

           
  

    

                 
            

    
    

 

                       
                 

                     
                        

            

              

   
  

 



  
           

     
          

             

                         
                  

                     
                        

               

  

 
  

              
          

           
    

 

           
    
    

           
  

    

         
        

            
    
    



  
           

    

    

 
  

           
              

                        
           

                



  
            

     
            

         

                        
           

               

   

 
  



  
            

    

  
   

 
  

            

        
                       

           

                 



  
           

     
          

               
                           

             
             
             
             
             
             
             
             

               
       

        
       

              
 

              
 

                     
                         

    

 
  



  
           

     

          

                     

                
           

             

           
  

             

             

             

                     
              

 

 

                      

                   

                           

                        
                     

          

  

 

  



  
           

     

          

        

                  

   
 

              
          

           

         
      



  
           

     

          

         

                  

  

 

  

             
          

           

         
      



  
           

    

                
          

            

            

          
       

                 

                    

                

  

 
  

          

          



  

          

   

    

     

   

   

   

   

       

          

   

   

  

  

 

  



  
           

    

                          
                     

         

  

 
  

          

         

             
          

          
   
   

          

          

        
        

           
 



  
            

     
          

            
             

           
           

         
          

    

 



 

         
             

                
  

     

             
              

            

      

           

       

       

                 
   

            
            

               
                 

                
                 

                
                

                
                 

              
     

               
               

                

    

 



                 
               

           
                 
  

                 
                 

   

               
                

            
             

                
            

           

                 
               

             
                
     

            
              

             
              

             
              
             

           
              

              
                  

             
                

               
              

             
              

    

 



             
        

           
              
             

         

             
               

           

              
                  
                

            
               

          
              
  

    

              
                  

               
  

               
                   
         

           

              
               

                
              

                
                

                 
            

    

  



              
            

                
   

   

 

demonstrates that the sheathing, which affixes the Boral panel, remains in place during all 
hypothetical accident conditions, and thus, the Boral panel remains permanently fixed. Therefore, 
there is no need to provide a surveillance or monitoring program to verify the continued efficacy ,--./ 
of the neutron absorber. 
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FIGURE 6.3.1; TYPICAL CELL IN THE CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH REPRESENTATIVE FUEL IN THE MPC-24 BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS ) 

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES.

REPORT HI-951251E I REVISION 10

FIGURE WITHHELD AS 
SENSITIVE UNCLASSIFIED 



FIGURE 6.3.1A; TYPICAL CELL IN THE CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH REPRESENTATIVE FUEL IN THE MPC-24E & MPC-24E/EF TROJAN 
BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES

REPORT HI-9512511 FREVISION 10

FIGURE WITHHELD AS 
SENSITIVE UNCLASSIFIED 



FIGURE 6.3.2; TYPICAL CELL IN THE CALCULATION MODEL (PLANAR CROSS-SECTION) 
W'ITH REPRESENTATIVE FUEL IN THE MPC-32 BASKET 

(SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS) 

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES

FIGURE WITHHELD AS SENSITIVE 
UNCLASSIFIED INFORMATION



FIGURE 6.3.3; 

NOTE: 

REPORT HI-g51251 I

TYPICAL CELL IN THE CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH REPRESENTATIVE FUEL IN THE MPC-68 BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS ) 

THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES   

REVISION 10
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FIGURE 6.3.5; CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH FUEL ILLUSTRATED IN ONE QUADRANT OF 
THE MPC-32.  

SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS
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FIGURE 6.3.6; CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH FUEL ILLUSTRATED IN ONE QUADRANT OF 
THE MPC-68 

SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS 
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FIGURE 6.3.7; SKETCH OF THE CALCULATIONAL MODEL 
IN THE AXIAL DIRECTION

[ REVIStON 10REPORT HI-951251I
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Control Rods 
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6.4.11.2.3 CASMO Calculations 
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6.4.11.3 Benchmarks 
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6.4.11.3.3 Commercial Reactor Critical Benchmarks 
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6.4.11.4.4 MCNP Calculations 
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6.4.11.6.1 Summary of Conservatisms 
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6.4.11.6.5 Evaluation of Uncertainties with Best Estimate Isotopic Compositions 
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Table 6.4.12 
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FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH 6X6 ARRAY WITH 4 MISSING RODS IN THE MPC-68 BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS )

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES
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FIGURE 6.4.2; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH 6X6 ARRAY WITH 8 MISSING RODS IN THE MPC-68 BASKET 

SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS )

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES
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FIGURE 6.4.3; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH 6X6 ARRAY WITH 12 MISSING RODS IN THE MPC-68 BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS )

NOTE: THESE DI1ENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES
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FIGURE 6.4.4; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH 6X6 ARRAY WITH 18 MISSING RODS IN THE MPC-68 BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS )

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES

FIGURE WITHHELD AS SENSITIVE 
UNCLASSIFIED INFORMATION



FIGURE 6.4.5; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH 7X7 ARRAY WITH 8 MISSING RODS IN THE MPC-68 BASKET 
( SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS )

NOTE: THESE DIMENSIONS WERE CONSERVATIVELY USED FOR CRITICALITY ANALYSES

FIGURE WITHHELD AS SENSITIVE 
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FIGURE 6.4 

REPORT HI-951251]

.6; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WILTH 7X7 ARRAY WlITH 13 MISSING RODS IN THE MPC-68 BASKET 

SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS 
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FIGURE 6.4.7; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WiITH 7X7 ARRAY W~ITHl 24 MISSING RODS IN THE MPC-68 BASKET 
(SEE CHAPTER 1 FOR TRUE BASKET DIMENSIONS)
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FIGURE 6.4.8; FAILED FUEL CALCULATION MODEL (PLANAR CROSS-SECTION) 
WITH DAMAGED FUEL COLLAPSED INTO 8X8 ARRAY IN THE MPC-68 BASKET 

SEE CHAPTER I FOR TRUE BASKET DIMENSIONS 
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FIGURE 6.4.10; THORIA ROD CANISTER (PLANAR CROSS-SECTION) 
WITH 18 THORIA RODS IN THE MPC-68 BASKET 
( SEE CHAPTER I FOR TRUE BASKET DIMENSIONS
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