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Power Method with Scaling

 The problem of power method

 Scaling
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Convergence of Power Method with Scaling
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Inverse Power method
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LU factorization

 For 1-D  Problems
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Convergence of Power method
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Wielandt Eigenvalue Shift Method
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Wielandt Shift Method for Neutronic EigenValue Problem
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Determination of Eigenvalue in Wielandt Shift
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Reduction in Dominance Ratio with Inverse Wielandt Shift
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II. 1-D, Multigroup Neutron Diffusion Problem
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Discretization at boundary
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Ordering scheme
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Matrix Structure with Node Major Ordering Scheme
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Matrix Structure in Node Major Ordering Scheme
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Matrix Structure in Node Major Ordering Scheme
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Matrix Structure in Group Major Ordering Scheme
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Fission Matrix Structure in Group Major
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Scattering Matrix Structure in Group Major Ordering
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Matrix Structure According to Ordering Scheme

Node Major Group Major

Interior Scattering Shape Tri diagonal matrix

Exterior Tri diagonal matrix Scattering  Shape

Problem to Fit A Few Group Problem (2G) Many Group Problem

1 1

1 1

1 1

2 21 1

2 2

1 1

2 2

       
    
             

                  
 
                  

         
                   

           
    

      

 

 

 

 

k k

k k
K

D U

L D

D


















Ex.) 2-Group Problem with Node Major Ordering Scheme
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Eigenvalue Update with Fission Source
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Source Iteration for Group Major Ordering

1 1

1
1

1

1

 



 



 



 
 

  
  
  
    
  
  
  

   

 
  




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 

ψ
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 Assume that fission source are known from the flux and eigenvalue of previous step (power iteration)

1 1 1
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1 2
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G G G G G

M

S M S

S S M

S M



 







     
     
 
     
       
     
     
          
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



Iteration Schem e
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1 1 1 1 1
1. Determine Solve for Group 1  :     No upscattering
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2. For g=2:G , solve for  :      (G auss-S eidel)
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  
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  

           

g G

l l l l l l

g g g g g g g g g g

g g g

M



SNURPL24

Iterative Multigroup Solution Algorithm

Loop for outer iteration step i

1) Determine fission source at each node and fission source adjustment parameter

Loop over groups

2) Determine source at each node for the current group

3) Solve for flux for the group

4) Determine new fission source

5) Estimate new k

6) Estimate pseudo error

7) Estimate Dominance Ratio

8) Check Convergence and Exit outer if convergence is met else go (1)

W ielandt Shift

( ) ( )

( ) ( 1)

( ) ( 1)

,

,

l l

l l

l l
k k

 

 





 


 
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Fission source Iteration 

(OUTER)

Update λ, 

and Fission source

Group Sweap (Inner)

Update DOWN 

Scattering Source

Update 

UP Scattering Source

Group g

Group 1

Group G

Estimate psedo error

Estimate Dominance ratio

Check convergence

Nested Iteration Flow Chart (when upscattering present)

Group Sweep (Middle)

Pseudo Error
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Problem with Wielandt Shift for MG

Fill in by moving fission source in case of Wielandt

  Additional group sweeps required

The solution is "Chebyshev Polynomial Acceleration Method".

1
 

s

M F
k


