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Why are we concerned about possible
oxidation of dry wall graphite structures?

« Woven graphite structures run at 800 to 1500 °Cin a
0.5 torr Xe atmosphere in SOMBRERO.

 Theintroduction of air as aresult of an accident could
rel ease radioactive trittum and result in structural
degradation If oxidation were to take place.

* The fundamental questionis“ Will the graphite first
wall temperature be high enough, when the oxygen
reaches it, to cause significant oxidation?’
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Worst Accident Scenario

A 1 m? holeisintroduced in the 1.3 m thick outer building
wall while the reactor is operating.

e Theair rushesthrough the 1 m? opening and through the
laser ports in the outer chamber, and finally through the
beam ports in the inner chamber.

* Thereactor and all mechanical equipment shuts down and
the Li,0 coolant drains from the chamber and upper
manifold by gravity.

e Thefirst wall radiates heat to the rest of the chamber and it
also loses heat out the back of the blanket and shield.

e Theultimate heat sink isthe wall of the outer building
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Air Pressure History in SOMBRERO Chamber After the Accident

Pressure In the Chamber Time History
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SOMBRERO Finite Element Thermal Model

ASsum pt| ons.: Tinitial = 3s0°c  ANSYE

- AXi-symmetric mode.

- Transent solution,that
allows conduction,
convection, and radiation heat st wa

transfer that varies with time.
- Back of chamber radiates

to the inner building wall
that isinitially at 350°C.
- The back of theinner it -1syec, ;{*
building wall radiatestothe 2
outer building wall at 20°C. ¥
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Transient Thermal Analysis of SOMBRERO First Wall
With No Oxidation Li,O, T=550 °C

e Assumptions:

[1  Cooling dueto Li,O
drainage during the first 130 s
after the accident

Midplane

[1 Only conduction and radiation
heat transfer are in force after
130 s.

SOMBRERO CHAMBER
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Transient Thermal Analysis of SOMBRERO First Wall
With No Oxidation

Temperature History of SOMBRERO FW

e Assumptions:

[1  Cooling dueto Li,O
drainage during the first 130
after the accident

[1 Only conduction and
radiation heat transfer arein
force after 130 s.
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Transient Thermal Analysis of SOMBRERO FW/Chamber
With No Oxidation
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The Oxygen Partial PressureisLow Whilethe First Wall
TemperatureisHigh
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Different Graphites Have Very Different Oxidation Rates
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The Choice of the Wrong Graphitefor an | FE First Wall
Could Cause Problemsif The Building is Breached
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Methods of Mitigating Air Ingress Accident
Effect

o Shutters on chamber beam-ports triggered by
pressure imbalance

* Reduce inner building wall temperature

o SIC coating everywhere except first wall

e Thin (» 30 ) SIC undercoating on the first wall
* Flood chamber with CO,

* Plug holein building!
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Conclusions

 The survival of the graphite first wall, in the event of
an unlikely ingress of air, is critically dependent on
the type of graphite used.

 |f the wrong type of graphite is chosen, the first wall
could be completely oxidized in afew hours

 |f pyrolytic, or H-451 graphite is chosen, there
should be little oxidation (even after afew months)

« An experiment is needed to measure oxidation rates
at reduced oxygen levels and at 200<T< 800 °C.
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