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Radiation Field Analyses in Reactor Vessels of PWRs
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Abstract Radiation analyses in reactor vessels of PWRs were performed using three calculation codes
(two dimensional transport code DORT, three dimensional transport code TORT and three dimensional
Monte Carlo code MCNP) and three cross section data (ENDF/B-IV, ENDF/B-VI and JENDL3.2) to
improve accuracy of estimation for neutron flux, gamma-ray flux and displacement per atom (dpa). The
calculations using DORT at a surveillance position agreed with the dosimetry measurements for the three
cross sections. The calculated neutron spectra using the three cross sections at the reactor vessels and the
surveillance position were quite similar to each other. The difference in the cross sections gave small
impacts on the fluence estimation. The ratio of the calculations to the measurements using TORT was
similar to those using DORT, indicating that TORT is applicable to the radiation analysis in PWRs. The
MCNP calculations resulted in a similar agreement with the dosimeter measurement to the DORT
calculation while they needed a long computing time. Improvement of calculation technigues is needed for
application of MCNP. The calculated dpa agreed within 10% for the three cross sections.

Keywords neutron, gamma-ray, cross section data, transport calculation, Monte Carlo calculation, dpa,
dosimeter
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