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Numerical Stability of the " Near-Field” Calculation Model
for the Transport of Radioactive Dissolved Constitutents

Takehiko Itoh*, Kengo Nakajima*, Hirokazu Tsunoda*

Abstract

In the "Near-Field” calculation for the transport of radioactive dissolved constitutents, various
numerical models and discretization methods have benn applied to simulate convection and
diffusion through Backfilling Material (Bentonite) and rock re gion.

To obtain accurate solutions efficiently, various parameters should be defined based on the
criteria which depends on calculation model and method. But there has not been this type of
criteria in the near-field transport calculation

In this study, some benchimark problems are applied to 2 typical near-field calculation codes
("Release” and ”"Meshnote”) to get the criteria for accuracy, stability and efficiency. In the
. benchmark problems, various types of parameter (mesh size, diffusion coefficient and distribution
factor) are considered.

For "Releage” with Cranck-Nicolson type central difference time integration, an equation which
defines optimum time step size for various parameters has been obtained through benchmarks.
This equation is very simple but it is valid for wide range of parameters and very complicated
decay chains. In both codes, parameter value and conditions do not affect the optimum mesh

size from the viewpoint of accuracy and consistency.

Work performed by Mitsubishi Research Institute, Inc. under constract with Power Reactor
and Nuclear Fuel Development Corporation

PNC Liaison : Noriaki Sasaki(Isolation System Research Program, Radioactive waste Man-
agement Project)

* : Mitsubishi Research Institute, Inc. Research Center for Safety Science
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