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Inherently Safe Subcritical Assembly (ISSA)
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• Subcritical benchmark 
experiments for ICSBEP

• Existing asset as a 
training assembly

• Validate time dependent 
radiation transport 
modules

• Validate nuclear data
• Subcritical multiplication 

monitoring



ISSA Fuel
• Originally fabricated for the Omega West 

Reactor
• Modified at LLNL
• 93.16% 235U
• U3O8 powder + aluminum powder 
• Sandwiched between aluminum plates
• 19 curved plates per assembly
• 232 g 235U per assembly



Experiments
• 5 experiments:

– 1, 2, 4, 6, and 9 
fuel assemblies

• Multiplication ranging 
from 1.2-10
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Fission Chains
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Fission Chain
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Experimental Results
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Experimental Results
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Fission Chains

Random Source
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Analysis
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Analysis
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Analysis
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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
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Simulation Results
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Simulation Results
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• Neutron start time determined 
by:

(Random Number)
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 = 0.1 s



Simulation Results
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Simulation Results
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Simulation Results
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Conclusions

– Identified 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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Questions?
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