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Partial Inserted Rod Explicit Representation Method
in Nodal Method and Numerical Result

LI Zhi-yong
(Shanghai Branch , China General Nuclear Engineering Design Company, Shanghai 200030, China)

Abstract: Nodal method is widespread used in reactor core diffusion code, but as nodal
method adopting coarse mesh in order to speedup calculation, so it causes cusping
effect. Cusping effect would affect some reactor core diffusion relevant calculation
result. In this paper, the partial inserted rod intro-node cross section in nodal method
transverse integration equation was explicitly represented, i. e. node axial position
dependent cross section step function was introduced. Numerical results indicate the
method greatly improves the control rod differential worth deviation of cusping effect, in
particular nearly completely eliminates the control rod relevant kinetic problem’ s
deviation of this effect.
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Table 1 Effect of control rod on cross section
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PRBEYHL AR AL TR IR B PRBERAR R

2.35 0.6 3.4 42.7 43.3 —1.7 1.5
3. 20 0.3 3.1 37.3 40. 3 —1.6 3.5
4.45 —0.007 2.4 32.9 30. 1 —1.8 2.7
4. 95 0.02 2.4 30. 1 28.7 —1.6 3.7
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Fig. 1 Axial cross section representation

of partial inserted rod node
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Fig. 2 Differential rod worth
for JAEA 3D benchmark problem
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