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The Exponential Function Expansion of the Intra-nodal Cross Sections

for the Spectral History Gradient Correction
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Abstract

In order to simplify the previous spectral history effect correction based on the polynomial
expansion nodal method, a new spectral history effect correction is proposed. The new spectral
history correction eliminates four microscopic depletion points out of total 13 depletion points
in the previous correction by approximating the group cross sections with exponential function.
The neutron flux to homogenize the group cross sections for the correction of the spectral
history effect is calculated by the analytic function expansion nodal method in stead of the
conventional polynomial expansion nodal method. This spectral history correction model is
verified against the three MOX benchmark cores: a checkerboard type, a small core with 25
fuel assemblies, and a large core with 177 fuel assemblies. The benchmark results prove that
this new spectral history correction model is superior to the previous one even with the

reduced number of the local microscopic depletion points.
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