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Experiment description: prior criticality steps

Step 1: 24 F-SA Step 2: 40 F-SA Step 3: 46 F-SA Step 4: 55 F-SA Step 5: 61 F-SA

Step 6: 65 F-SA Step 7: 68 F-SA Step 8: 69 F-SA Step 9: 70 F-SA Step 10: 71 F-SA
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Experiment description: critical core

I Sodium temperature of 245oC
I 72 F-SA loaded,
I Steps 11 to 13 were supercritical with only one

of the regulating rods (RE2) inserted
respectively at 190 mm, 170 mm, 151 mm.

I Criticality state reached at RE2 inserted at
position 70 mm.

I 3 dedicated start-up detectors located near the
active core were used to get the counting rate
for the criticality approaching process.
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Expected output: net criticality

No. of Fuel Rod position/mm Core Expected
SA’s loaded Other 7 CR’s RE2 state output

70 Out-of-core Out-of-core Subcritical keff
71 Out-of-core Out-of-core End of subcritical process keff
72 Out-of-core 190 Supercritical keff
72 Out-of-core 170 Supercritical keff
72 Out-of-core 151 Supercritical keff
72 Out-of-core 70 Critical (predicted) keff
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Optional output

Steps to criticality
Normalized power path
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Deterministic (17 participants) Stochastic (20 participants)
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Deterministic keff

Deviations in pcm from average values up to 2000 pcms difference between
participants.
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Deterministic normalized power path
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Stochastic keff

Deviations in pcm from average values ranked in ±400 pcm (800 pcms in the most
extreme cases)
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Stochastic normalized power path
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Experimental results

ρ = keff − 1,0
keff
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Deterministic refined results

Adjustments in XS’s generation and further developments in numerical solvers implied
significant improvements ±320 pcm from experimental data.
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Stochastic refined results

Average deviation from all participants was only 167 pcms from experiment.
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Conclusions

I All refined results presented improvements in the comparisons against experiment
values.

I For deterministic:
I In the blind phase calculation ranked from −900 to +1000 pcms, almost 2000 pcms

of difference in the more extreme cases.
I Reason: Very different numerical approaches implemented in the deterministic

solvers going from pure diffusion in some cases to more complex transport solvers
(18 different codes).

I For refined phase: adjustments in XS’s generation and further developments in
numerical solvers implied significant improvements ±320 pcm´s.
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Conclusions

I For stochastic:
I 11 out of 20 participants used Serpent Monte Carlo code.
I In blind phase, deviations in pcm from average values ranked in ±400 pcm (800

pcms in the most extreme cases) with just some exceptions with over 600 pcms as
an absolute value for the homogeneous model.

I In the refined phase, significant improvement was obtained in calculations, average
deviation from all participants was only 167 pcms.

I Improvements in this case come directly from model adjustments.
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Conclusions

I Although stochastic results are more accurate, it is more notorious the
improvement on refined phase in the case of deterministic codes
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