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* FGC is Calculated from Fine Group Xs

* Fine Group Xs

Detailed in Geometry, Detailed Energy

* Accurate Calculations Required
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Introduction

Complicate Geometry
* Consider Complicate Geometry Pin cell
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Introduction

 Group Xs Generated via MC 1000;-

Each Group Xs has uncertainties.

100 |
e MC Uncertainties causes biases in Results
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Fine Group Xs is input of next calculation

Group Cross Section (barn)

Steps, uncertainty of Group Xs may occur
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biases in results.

* Potentially Accurate < MC Result Xs(o,,.) (

More computational load, Better result
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* Goal of This Study Transport Calculation

Evaluate Uncertainty of k-eff caused by J

MC uncertainty of group Xs. < K-effective(biased) (
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Group XS and Uncertainty

Group Averaged Xs
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Uncertainty of group Xs

- Correlation between to variables
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Uncertainty Propagation

« Assume eigenvalue is function of each group cross section

keff = f(XSgl,Xng,XSg3, ...,ngn)

« Uncertainty of eigenvalue can be written as follow:

2 0%kesr akeff Okess Okerr Okess
o(kess)” = X s 2 o(X gl) 3Xsg1 3X5g9 cov(Xsg1,Xs42) + 3X51 3X 55 cov(Xsg1, Xsg3) + -+

It simply written as matrix form:
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Group XS and Uncertainty and Covariance

o o(kess)” ~ JVIT
. V=

O%s, .+ cov(xSq,XSy)

cov(xS,, xXS1) - O%s,

* Cov(i,j) = Corr(i,j) X 0; X g

- Union Tally

- Assume Cortyy,, = CoTTyg
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Correlated Sampling Method

« Unperturbed System « Perturbed System
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* Storing perturbed weights, Several results can be calculated by one input




o(kess)” ~ JVIT

 V:MC Calculation to Generate XS

e J:Correlated Sampling Method

Forward Calculation
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Prediction Validation
Forward Calculation MC Xs generation
v
XSg1(a41)
Xsas(m) 190 Xs
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Perturbation Calculation

Uncertainty Propagation
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Godiva

Material Uranium(5.27 u235 w/o)
Density 18.74g/cc
Number of Particle 3000
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Fuel Material U-Zr (u-235 19.75w/0)
Cladding .

Density 7.86 g/cc

Number of Particle | 3750
Moderator




U-Zr Fuel Pin cell
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CONCLUSION




Goal of this study

- Evaluate Multiplication Uncertainty caused by MC uncertainty of Group Xs

Used Method

- Monte Carlo Method to Calculate Multi-group Cross Section
- Correlated Sampling Method
- Uncertainty Propagation

Conclusion

- Using methods introduced in this study, it is possible to guess uncertainty of
eigenvalue caused by monte Carlo uncertainty of group cross section.

- Using this study, it is expected that efficient calculation can be performed to
generate Xs via MC method




