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Analysis of BFS-73-1 Experiment (II)
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Abstract

As the first stage of critical experiment plan for developing the KALIMER core design, BFS-73-1 Experiment was
performed in 1997, for which a uranium metal fueled benchmark core was constructed at the BFS-1 facility in IPPE. In this
work, the K-CORE system, being used in the KALIMER conceptual core design, has been validated against BFS-73-1
Experiment by comparing the calculated results to the measurements.

The comparison results show that the effective multiplication factor can be predicted within 0.3 % error. The fission
reaction rate distributions were calculated within 2% error in the core region, but were found to be in poor agreement in the
blanket region. The calculated values of spectral indices at the core center and the effective delayed neutron fraction, B .4,
agreed with the measured ones within 2% and 1% errors, respectively. In the calculations of small sample reactivity worths,
the first order perturbation method resulted in the calculated errors less than 7% for U-235, U-238 , Pu-239 and B-10, but
much higher calculated errors for the other materials. The calculated value for Doppler effect showed about 8% error. In
the calculations of rod replacement worth for U-Zr binary fuels, with which the next benchmark experiment core is to be
constructed, the calculated reactivity worths for 18% and 15% enriched fuel rods turned out to be deviated from the

measured values beyond reasonable explanation. The reason for these unacceptable deviations has not been identified yet.
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