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Much Progress since 2014
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Building a better reactor

Wishtlist
A Meltdown-proof.

Safety

A Maintain defensein-depth: Fission product, fuel and TU retainment
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Molten Salt Reactor

Source: Oak Ridge National Lab.
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MSRE (1965)
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| ex-core control rods
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Why use molten salt?

Features

Best possible HT between fuel and coolant
Less complicated fuel fabrication

Use of radioactive spent fuel much easier
No fuel structural damage, unlike Ypellets
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No fuel bundle improves neutron economy
No problem withFR,;accumulation
Little to no pressurisation necessary

High BP, but want low MP
Drawbacks
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A Primary coolant loop becomes highly radioactive
Source: Oak Ridge National Lab. A Redox control important.



NEPA Nuclear Energy for Propulsion of Aircraft (194661)
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Aircraft Reactor Experiment (ARE)

Aircraft Reactor Tests (ORNL)

LOWER PUN DECK

“' : ‘ ‘ A Primary Coolant & FuaNaF- ZF, - UF, ( 53- 41- 6 mol %)
| lii | ;i. '.' A Secondary CoolanaK@ 1150 K (~88KT)
g A Power: 60MW,,
| Loy A Dia. 1.4 m outer pressure shell
A

r a§§§; = 7 Tﬂin Core Power density: 1.3 MW/L (Primary coolant)
o ( i ;m.;,§\ AN . A Design life: 1500 hours, 62.5 days
| i(\‘ (i‘\ ‘g\‘%m‘“ﬁ:& - - A 500 hrs at maximum power
\ \ \\k\i\“\@* : gz« A Zero power mock up built.
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Source: Oak Ridge National L&ehinJ., Sorensen K.



Molten Salt Reactor Experiment (MSdstzjo69
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Primary CoolantFLiBgLithiumberylliumfluoride)
Secondary CoolanELiNaK

Fuel:UF, (350 enriched HEU)

Moderator: graphite

Neutron reflector: graphite

Vessel: Hastelloid

Operating temperature: 60 610°C
Operating temperature: ~1 atm

Power: 8MW,,

~10,000 hrs operation using botfPU and?33U

Plan was to construct a MSBRs for breeding
233 from thorium

However, project was discontinued



