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The fusion fuel cycle
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https://iopscience.iop.org/article/10.1088/1741-4326/acf3fc/meta
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Hydrogen transport theory
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TDS is used to determine tra
properties
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https://www.sciencedirect.com/journal/nuclear-materials-and-energy/vol/27/suppl/C
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Does this qualify as Machine Learning?


https://www.sciencedirect.com/journal/nuclear-materials-and-energy/vol/27/suppl/C

Hydrogen transport through
microstructures
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e Can be used to derive anisotropic diffusivity


https://festim-workshop.readthedocs.io/en/festim2/content/applications/microstructure.html

HYPERION: hydrogen permeation
through liquids
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Metal
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Time: 0.00 h

See Huihua Yang's talk: Validation of FESTIM Hydrogen Transport
Modeling in FLiBe Through HYPERION Permeation Data


https://conferences.iaea.org/event/412/contributions/38174/
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The multiphysics approach
of FESTIM
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Tritium transport modelling of the
ARC Liquid Immersion Blanket

See James Dark's talk:


https://doi.org/10.13140/RG.2.2.28729.84321
https://conferences.iaea.org/event/412/contributions/38158/

LIBRA: derisking breeding blankets
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LIBRA produces validation
data for multiphysics models
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LIBRA produces validation
data for multiphysics models

Surface recombination
H; + T(ad) @ HT + H(ad)
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Interface discontinuity
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KH KS CAD-based neutronics

model for LIBRA ONE

Next step: include sparging
modelling for tritium extraction See Stefano Segantin's poster:


https://conferences.iaea.org/event/412/contributions/38149/

Tritium extraction:
Permeation Against Vacuum

To vacuum

Goals:

e Estimate extraction efficiency
e |[nform and optimise design

LiPb
inlet/outlet

Students: Chirag Khurana, Kaelyn Dunnell



Tritium contamination in Heat Exchangers

Goals:

e Estimate tritium contamination to Cinlet,hot Coutlet,cold
secondary coolant
e Inform and optimise design

Students: Chirag Khurana, Kaelyn Dunnell



Desighing permeation
probes for tritium detection

T concentration
(T/m3)

e 1D assumption may not be valid

e Can we optimise placement?

e |s the diffusion-limited assumption valid?

e Provide a behaviour law for tritium sensing

Student: Kaelyn Dunnell
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HISP couples plasma codes to FESTIM

Goal: find the best strategy for minimising ITER's tritium
inventory
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PathSim: an open-source system modelling tool

e PathView: open-source web-app for dynamic

] system modelling
e Already used for power plant modelling and

|
J

Q LIBRA
e Seemless integration with FESTIM
ARC fuel

cycle

Tracking the tritium
inventory in each fuel cycle
component

See Milan Rother's talk: pathsim: An Open-Source Python

Framework for Digital Twin Applications in Fusion Fuel-Cycle Modeling


https://conferences.iaea.org/event/412/contributions/38173/

New tritium release model
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The new release model
cah capture the complex

Implemented in
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https://github.com/festim-dev/PathView

I I I =B Plasma Science
" & Fusion Center

Thank you!
Any questions?

B remidm@mit.edu

FESTIM Tutorials PathView

o—e—o—oe 10-12 March 2026 See you at the Open Source

GSSFE 2" edition Software for Fusion Energy

N Munich, Germany conference?



http://github.com/LIBRA-project
http://github.com/festim-dev

