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VIPEX MOX Critical Experiment Simulation with HELIOS-1.6 and MCNP

Hyung-Kook Joo, Jae—Woon Yoo, and Jae—Man Noh
Korea Atomic Energy Research Institute
P.O. Box 105, Yusung, Taejon city, 305-600, KOREA

Abstract

A series of MOX critical experiments (VIPEX:VIP Extension) was performed at
VENUS facility to provide the experimental core reactivity parameters; the decay effect
of Pu-241 (americium effect), the control rod worth, and the effective beta in the first
phase of VIPEX. In this paper, we have extended the qualification of the recent version
of HELIOS-1.6 to the capability to predict the core reactivity parameters against the
VIPEX MOX experiments as well the neutron multiplication factors and core power
distribution. The effective multiplication factors calculated with HELIOS are in good
agreement with experiments within the maximum discrepancy of 800pcm. Taking into
account of HELIOS is a two—dimensional code which does not accommodate region—
wise axial bucklings, these errors are considered within an acceptable error bound. The
RMS error of HELIOS calculation for the power distribution is within 1.38% in MOX and
UO; fuel assemblies, The americium effect, control rod worth, and Bes from HELIOS
calculation are in good agreement with measurements within the maximum errors of 6.4,
1.8, and 6.6%, respectively. The results show that HELIOS is qualified for an assembly

code for practical PWR core design with MOX fuel.



