Nuclear diversion within

operations uncertainty
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\yy ) Introduction

Simulations uncertainties:

- Previously evaluated/measured datas

- Modeling simplifications
- Physics treatment (depletion, fuel fabrication...)
- Design simplification (timesteps, flows...)
- Operation

To which extend, uncertainty on fuel cycle operations can impact
the fuel cycle output metrics ?

- Nuclear non-proliferation:
- Nuclear archeology: retrieve the past fissile stock-pile
- New large scale safeguard
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\% ) Uncertainty propagation

Stochastlc uncertainty propagation:
- 200 simulations,

- random parameter values normally distributed (10%) - Output metrics uncertainty: std deviation
- new set of parameters for each facility deployed - Relative uncertainty: (std_dev)/mean
- 1 with all parameters sampled - Representation: mean +/- std_dev

- 1 for each parameter with only 1 sampled
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The fuel cycle

EGO01 to EG23 transition:
- Full PWR-UOX to full SFR-MOX
- Scaled down (1/10)
- Uncertainty 10%
-  CLASS model for fuel fabrication
and on the flight depletion
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\V}}E ] Power production

Transition from PWR to SFR

Uncertainty at 1 ¢ ;
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PIutomum inventory

e 40-90 year: slow increase
e 90-130: the quick replacement of the LWR by SFR
e After 130: SFR reprocessing its own fuel
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PIutomum inventory

e 40-90 year: slow increase

e 90-130: the quick replacement of the LWR by SFR e Dominated by flows schedule
o After 130: SFR reprocessing its own fuel e Change in the main contributor
> ‘S 3 Full Systematic Uncertainty
c - :
L — 0 5— Cooling Time
OC.) g‘ TF Fuel enrichment
> < -
£ g » Cycle Time
.-% 8 04 r_u A Thermal Power
i.%) 5 B Separation efficiency
2 o3| : : :
® L
©o
T 0.2f
0.1}
- : ; : : _f : : ; s : il AP e g
o) PP RIS N I S SN S SR S I PN e ot meraresd SO D Bt o™
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

Time [y] Time [y]



d"‘r\

) Uncertainty evolution

e Year 40 - 70: fuel load frequency CU a Full Systematic Uncertainty
e Year 70 - 180: reprocessing as available £, o Cooling Time
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) Conclusion

e Different way to look at fuel cycle results.

e Main uncertainty contributors: parameters impacting
material flows schedule

e Specific treatment might be needed for such parameters
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e Future works:
- more parameters
- random/systematic uncertainty propagation
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