Session 2025 Annual Meeting

Oral presentation | lll. Fission Energy Engineering : 301-1 Reactor Physics, Utilization of Nuclear Data,
Criticality Safety

88 Thu. Mar 13,2025 11:20 AM - 11:55 AM JST | Thu. Mar 13,2025 2:20 AM - 2:55 AM UTC I Room
C(Zoom room 3)

[2C07-08] JENDL-5 Validation

Chair:lrwan Simanullang(Kyushu Univ.)

11:20 AM - 11:35 AM JST | 2:20 AM - 2:35 AM UTC

[2C07]

Effect of JENDL-5 nuclear data library on criticality and fission rate distributions of full MOX
BWR core mockup experiments FUBILA

*Toru Yamamoto! (1. No affiliation)

11:35 AM - 11:50 AM JST | 2:35 AM - 2:50 AM UTC

[2C08]

Evaluation of impact of O-in-UO2 Thermal Scattering Law (TSL) on BWR depletion
calculations with MCNP6.3

*Shinichi Namizono', Michitaka Ono', Masayuki Tojo! (1. GNF-J)

11:50 AM - 11:55 AM JST | 2:50 AM - 2:55 AM UTC
Time reserved for Chair

©Atomic Energy Society of Japan



2C07

2025 Annual Meeting

Effect of JENDL-5 nuclear data library on criticality and fission rate
distributions of full MOX BWR core mockup experiments FUBILA
*Toru YAMAMOTO

Using the MVP3 Monte Carlo code with the JENDL-5 base neutron library, analysis of criticality and fission rate
distributions was performed for the full MOX BWR mockup cores in the FUBILA program. The analysis results were
compared with those with JENDL-4.0. As a result, the trend in ks with the numbers of the 7.0 wt% Put MOX fuel rods
in the driver region was improved while the updated thermal neutron scattering law (TSL) of water in JENDL-5 brought
worse C/Es in comparing the calculated core radial fission rate distributions with the measurements.

Keywords: EOLE, FUBILA, Full MOX BWR mockup core, MVP3, JENDL-5, JENDL-4.0, Neutron multiplication
factor, Fission rate distribution, Thermal neutron scattering law.

1. Introduction. To extend the validation data of JENDL-5 [1], analysis of criticality and
fission rate distributions was performed with MVP3 [2] for the nine full MOX BWR mockup
cores in the FUBILA program [3,4] and the ks and fission rate distributions were compared
with those with JENDL-4.0 [5].

2. Full MOX BWR mockup cores. The references [3,4] reported the detailed specifications
of the full MOX BWR mockup cores in the FUBILA program implemented in the EOLE
critical facility. The test regions of the mockup cores were composed of four 9x9 full MOX
assemblies in a hot operating condition with a 0% void simulation (9x9Ref), those with a
40% void (40v), those with a 70% void (70v), those with an axially distributing void (axial
v), those partially loaded with UO, fuel rods (UO>), those loaded with Gd,03-UQO, fuel rods
(Gd), those loaded with a B4C control blade (B4C), four 10x10 full MOX assemblies (10x10),
and the 513-day-elapsed 9x9ref core (9x9Ref-te). The driver region was composed of the 7.0  Fig. 1 Radial plane of 9x9ref core
wt% Put MOX rods with a > Am content of 6 wt% in Pu+Am.

3. Analysis models and calculation conditions. The calculations
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4.0 indicated that the main cause was the updated TSL of H>O in JENDL-5. Fig. 3 Comparison of C/E—1s (%) of
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