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Inherently Safe Subcritical Assembly (ISSA)

 Subcritical benchmark
experiments for ICSBEP

 Existing asset as a
training assembly

 Validate time dependent
radiation transport
modules

» Validate nuclear data

 Subcritical multiplication
monitoring
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ISSA Fuel

Originally fabricated for the Omega West
Reactor

Modified at LLNL

93.16% 235U

U,O4 powder + aluminum powder
Sandwiched between aluminum plates
19 curved plates per assembly

232 g 23U per assembly
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Experiments

5 experiments:
1,2,4,6,and 9
fuel assemblies

Multiplication ranging
from 1.2-10

AR



Experimental Results
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® 9 Assemblies

1E+01

(0]
: 2
o T
7)) <
@)
£ c
S S
G 3
o (I
1 1
| \
® o ©
R L L
o0 4% ooo\oo
.‘.0 ¢ 00‘ o
Ouo ‘e, % °
0 o o° mOfuﬂlﬁu [
R ¢ oooo h”‘ °
of ° ¢ o’ ﬂoo o ©
° e% o °
oﬁooo . oo 003 ® o
S o o AL X
Py ” o .." o%
S0 @ @®® *
¢ ® 4 H o oo
oo _© ®
® [ ) ' ® 0 .0 o
J ° 0‘0 ‘Q. o ®
by 1 .1- e o
o2 g’ .. .

1E+00

° °
° ] ooﬁo“’ %o °
[ ] [ ® .“
L4 )
o o 2° o0y
[ ) o ’ ® [ ]
[ J r'y o ‘ P [ ] Y
oo %Nty ©
° Voo.ooo °
® o’n  §
oo P o°
[ ] .. °® P “...
o® f ® 04
Jo ®e o® ¢ °
.. o .. ® ‘ o
o0 e QS®
L ' o ° [
e ° s
° ° o 00 of e
® ‘. [ ] ® .' .. °
3 & 3 3 S
= = = = =i

S JUSAT UONRY3IBQ IXON UM Bl L

1E-06

1E-07

100 150 200 250 300 350 400 450 500
Neutron Counts

50



‘nesp

NUCLEAR CRITICALITY SAFETY PROGRAM

Experimental Results
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Analysis
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Analysis
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Analysis
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Analysis
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Simulation Results
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Simulation Results
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Simulation Results
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by:
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X
(Total simulation duration)

« Random number generator is
single precision

- Smallest difference between
random numbers is ~1E-7

» For simulation duration 1E6 s,
smallest time between source
neutrons is 1E-7*1E6=0.1s
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Simulation Results
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Simulation Results
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Simulation Results
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Simulation Results
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Simulation Results
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Conclusions

ldentified non-physical artifact in radiation
transport code

Demonstrated improvement of nuclear data
from ENDF/B-VII to ENDF/B-VIII

Points towards further improvements from
FREYA

Provided a dataset for multiplicity community to
validate new theories and techniques
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