Modeling JCPOA Breakout
Using Cyclus




Overview

JCPOA Details
Enrichment Modeling
Cascade Design
Misuse Models

HEU Production




JCPOA Enrichment Limitations@
e |R-1 type centrifuges

e 5060 machines

e 3.67% enrichment



Goal of this Study

e Assume IR-1 machines are configured
iIn cascades ideal for LEU production
(3.67%)

e Determine HEU production rate if

material is refed into cascades

o Account for realistic cascade performance in
non-ideal conditions

e |Implement in fuel cycle simulator to
facilitate future complex flows




Typical Enrichment Treatmen@

e Enrichment is upstream commodity

e [otal SWU needs calculated from fuel
quantity and enrichment

e Does not consider actual cascade
performance



Single Centrifuge Model &
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Cascade Design

|deal Cascade

Feed

per cascade
e 10 enriching

stages
e 4 stripping stages

e 30 cascades
e 167 centrifuges
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Cascade Misuse

Cascade Level
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(Optional Recycling of Level Tails)




Impact on Centrifuge Machines S

Three model choices

Model A B C
Constant B B
parameters a, 0, a, = p; =0, B, 0,
Varying

parameters p 0, a, p,
Assay blended ideal blended

determination

Stage flows unchanged = reduced | unchanged

10



Product Assay by Level

Product Assay [w%]
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Feed Assay by Level

Feed Assay [W%]

100

90
80
70
60
50
40|
30
20
10

0

12



HEU Production Rate @
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Limitations

e Assume fundamental centrifuge
operation is not altered

e Potentially low flow rates in some
cascades/centrifuges



Conclusion

Refeeding enriched material into
cascades ideal for LEU achieves HEU
production rates that are 40-80% of
cascades ideal for HEU

Significant quantity in ~8-15 months



Acknowledgements &

This work was supported, in part, by US
Department of Energy’s National Nuclear
Security Administration through the
Consortium for Verification Technology.




http://fuelcycle.org

Cascade Enrichment Cyclus Module
http://github.com/cnerg/mbmore
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Tails Assay [w%]

Tails Assay by Level
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