Z%} —_ /\I:II t- CASL-U-Z(;15—027-OOO '

T |

s

. 3 3

A DOE Energy Innovation Hub

A

Rod Cusping
Treatment in
MPACT

Aaron Graham and Tom Downar
University of Michigan |

Ben Collins
Oak Ridge National Laboratory

July 7, 2015

4779, U.S. DEPARTMENT OF N uclear ‘

(0} ENERGY | Enérsy

~TATE ._




Rod Cusping Treatment in MPACT

CASL Student Workshop 2015
Aaron Graham, UM: Ben Collins, ORNL: Tom Downar, UM

Introduction Homogenization Correction

CASL is currently developing a new core simulator called
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Future Work -- Subplane Method

The first step in correcting the rod cusping

The subplane method is currently under development to

Upper Core Plats
406.3cm

MPACT to solve neutron transport problems for light- effects was to implement a simple Topos handle rod cusping effects more rigorously. This method
water nuclear reactors. MPACT uses the 2D/1D correction that would improve results while [ uses a finer axial mesh for the 3D CMFD acceleration
approach, which is an iterative method with two primary more advanced methods are developed. than for the 2D MOC calculations. This allows the axial
steps in each iteration. The first step consists of a series The problem used to do this consists of a effects of the control rod to be captured by the
of high-fidelity calculation in 2D planes, which resolves 3x3 array of 17x17 assemblies, with a . accelerator instead, rather than increasing the amount of
much of the heterogeneity in the core. These control rod bank inserted in the center time required for the [T e L
gaiCulations are then coupled through lower-order axial assembly. This problem = 2D transport calculations. /22Tt mememiscon e 5
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\\ o — polynomials that would correct the rod cusping effects. When Acknowledgments
e homogenizing the control rod, the volume fraction of the control
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Figure 1: Depiction of 2D/1D problem formulation. The global, low order problem shown on the left with the higher-
order planar transport problems are shown on the right

Rod Cusping Effect

When performing the 2D
calculations, MPACT homogenizes
materials axially within each plane.
In many simulations, control rods
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rod is reduced by an amount corresponding to one of these
polynomials, correcting the eigenvalue and local pin power
results. Results for this correction method are shown below.
Results are averaged over 7 rod positions for each control rod.
Stainless steel is not shown because its rod cusping effects are
minimal.
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Figure 2: Depiction of control rod cusping
effects due to homogenization of partially
inserted control rod [1]

Table 1: Eigenvalue and power comparisons with and without homogenization correction factor. Fine mesh solutions were used as reference
results
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