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Development of A Perturbation Code for Hexagonal Core
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Abstract

A perturbation code for hexagonal core geometry has been developed based on Nodal
Expansion Method. By using relevant output files of DIF3D code, it can calculate the
reactivity changes caused by perturbation in composition or/and neutron cross section libraries.
The accuracy of PERT-K code has been validated by calculkating the reactivity changes due
to fuel composition change, the sodium void coefficients, and the sample reactivity worths of
BFS-73-1 critical experiments. In the case of 10% reduction in all fuel isotopes at a
assembly located in the outer core, PERT-K computation agrees with the direct computation
by DIF3D within 60 pcm. The sample reactivity worths of BFS-73-1 critical experiments are
predicted with PERT-K code within the experimental error bounds. For 100% sodium void
occurrence at the inner core, the maximum difference of reactivity changes between PERT-K
and direct DIF3D computations is less than 40 pcm. On the other hand, the same sodium
void condition at the outer core leads to a difference of reactivity change greater than 400
pcm. However, as sodium voiding becomes near zero value, the difference becomes less and
rapidly falls within the acceptable bound, i.e. 40 pcm.



