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One-Node Solution Based Nonlinear Analytic Nodal Method
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Abstract

As a replacement of the two-node nodal formulation to solve the transverse-
integrated neutron diffusion equation, which was conventionaly used in the
implementation of the nonlinear nodal method, a one-node nodal formulation is derived.
In order to achieve better convergence property, the two one-dimensional neutron
diffusion equations on the radial domain are solved simultaneously. The boundary
conditions used for the one-node problem are taken from the incoming partial currents
specified at the four boundary surfaces and the outgoing partial currents are solved for.
The one-node based nodal solution is easy to apply within the framework of the coarse
mesh finite difference method with any kind of symmetry option. The proposed method
was implemented in the MASTER code and the results obtained from the applications



to steady-state and transient calculations indicate that the number of nodal updates
increases dightly (about 15%) compared to the two-node formulation, but the total
computation time remains essentially unchanged.
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