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Development of MCNP/HELIOS Depletion Calculation System for HANARO
Using the Table Lookup Method
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Abstract

For the more accurate neutronic calculation in the core analysis of HANARO, the Monte
Carlo depletion system is under development. Static calculation is done by MCNP code most
widely used in this area, and the table lookup method is employed for the depletion
calculation. The table required in this new system has the burnup dependent number
densities of all isotopes considered, which are generated by HELIOS.

Two dimensional calculation of the HANARO fuel assembly is performed for the
validation of the new system, and the calculated criticalities and power distributions according
to the amount of burnup shows good agreement with the standards of verification.

The old MCNP model of HANARO is revised for the new MCNP/HELIOS depletion

calculation system. In the new model a fuel rod is axially segmented every 5 cm, then total



13,104 fuel segments are traced individually in the depletion calculation. The calculated
results for each burnup step of the equilibrium core of HANARO gives the satisfied results
comparing with the current HANARO fuel management system.

In the case of HANARO, the depletion calculation by the table lookup method is twice
as fast as the depletion calculation by the micro-depletion calculation usually used in the
Monte Carlo depletion calculation and the oulput file size of MCNP is decreased to about
1/30.
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