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®  The results are not to be trusted

= More sensitivity and convergence analysis needed

= OpenFoam’s multi-region capability facilitates complex multi scale modelling and simulation

" GenFoam is a great tool for MSR reactors, since its multi-physics nature allows for simulation of thermal-
hydraulics and neutronics calculations
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= k-effective (Collision) = 1.56156 +/- 0.00436

m  k-effective (Track-length) = 1.55914 +/- 0.00466
= k-effective (Absorption) = 1.56008 +/- 0.0025]
= Combined k-effective = 1.56021 +/- 0.00227

= Leakage Fraction = 0.02205 +/- 0.00045
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At BOC, the blanket

(depleted  uranium) s 00000 00000 00000

expected to have low Z 000000 000000 2 000000
fission compared to the : 0000000 A AAAAAL . 0000000
fuel region, as we see in the AAAAA A A o S 00000000 00000000
lots. With operation time  IRAAAAAAA A 000000000 s 000000000
pIots. P ’ 00000000 00000000 00000000
the blanket will have more B ' YYYYY Y 0000000 . YYYYY Y
Pu-239 as a result from . X X X X X | 000000 o Y XXX X
neutron absorption from 00000 00000 00000

U-238 and transmutation.
The fission rate in that
region may increase.

a) Lower blanket b) Fuel c) Upper blanket

Matorial |Fission | Absorption | Scattering____

Blanket |.20e-02 |.11e-0l 5.46e+00
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Z ........... ooooooooooo 2 .....'.....
Refle.ct.lve boundary BRYYYYYY) 0000000 e IXXIXX
conditions ensure that AL XX X X X J . 00000000 00000000
the difference between x 000000000 000000000 s 000000000
the power in the ] 00000000 00000000 ] 00000000
, 0000000 0000000 ] 0000000
central pins and the ) T YYYYY) 000000 o 0900000
periphery are not large. 00000 00000 00000

a) Lower blanket b) Fuel c) Upper blanket

The upper blanket length is 10 cm, while the lower blanket length is 25 cm; that means that the
upper blanket has a smaller fuel contact to perimeter ratio, which may explain its higher power
as compared to the lower blanket — since the plots show the mean value for the pins.
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Incident neutron data / ENDF/B-VIIL.0 / U238 // Cross section

P S
1000 +
70 A
H
60 §
o
50 1
58
off . .
HEY Flux depression in the
F same energy range of U-

+ + + + + + + + + + t
1E1 1E10 1E9 1E-8 1ET 1E6 1ES 1E4 0.001 001 0.1 1

*1 235 and U-238 resonances meidentenersy 4 gy
Incident neutron data / ENDF/B-VIII.0 / U235 // Cross section
100000
201 ———— MT=18: (zfission) | -
——— MT=1: (n,total)
10000 +
10 A
1000 +
0+

—

104 108

100+

1074 102 10° 10?
Energy (eV)

As expected, the majority of neutrons is in the fast spectrum (MeV),

since they are born with this energy in average and in a fast reactor there S S
is no moderation. nctdontonorgy (00 gy

Cross-section (b)
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Incident neutron data / ENDF/B-VIIL.0 / U238 // Cross section
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In the cross section plots generated by JANIS, we notice that while the fission
cross section is almost coincident with the absorption cross section for U-235, N A N A Y N A A
for U-238 there is less fission; however, the absorption will result in transmutation ST T e
of U-238 to Pu-239 — generating more fuel with operation time.
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®  The simulation showed good results in the range of the expected — we don’t have the comparison data

= OpenMC is an incredible tool, especially considering:

®  The integration of many features that in other codes would have to be done separately, with different tools.

®  The high-level language is user-friendly, and the help tool is very convenient for users familiarized with MC neutronics codes

— not having to go through a manual every time you need to check something saves a lot of time!

= All the benefits of open source codes
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