Accident analyses for the Cryostat-
building interface components

Emili Martinez
emili.martinez@idom.com
Imanol Zamora
Imanol.zamora@idom.com




| FOR

Index IDOM

* Background
* Specifications
* Model development and nodalization

* Case definition
* Simulation

This task has been funded by F4E under the contract F4E-0578-01
FUSION
ENERGY



Background IDom

* ITER Cryostat is a metallic structure that maintains a technical vacuum.
* The Cryostat is attached to the
building by means of the bellow
flanges

* This bellow flanges are air-tight
and may be under heavy thermal
stress in some tokamak events
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Specifications IDom

* The mechanical performance of the bellow flanges may be
compromised due to thermal stress

* The performance is modelized using a FEM model, but detailed
boundary conditions are needed for event calculations
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Specifications IDom

* To get detailed BC, the MELCOR model of the ITER building, including
the tokamak had to be done

* Latest modifications and safety features of the building and tokamak
had to be implemented

* Simulation of different scenarios
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Model developement iDom

* The model aim is to simulate thermal and pressure transients due
to accidental scenarios.

* No RN models needed for this task

* Had to implement several overpressure devices for cryostat and
building protection

* New building nodalization developed to include all the involved
volumes and flow paths.
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Model developement iDom

* The bellow flanges heat transfer have a important role defining the
volumes temperature

* They are thin structures with vacuum inside

* An equivalent thermal conductivity had to be calculated and applied
to a made-up material for each bellow.
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Model developement iDom

* Radiation heat transfer had to be linearized

* Although there are different regions in a bellow, it was modeled as a
single HS
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Nodalization IDom
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Nodalization IDOM
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Nodalization IDom
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Nodalization IDom
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Case definition IDOm

* |CE Ill: 2600 Kg of cryogenic He in the cryostat
o Mass source of NCG

* |[CE IV: 4000 Kg of cryogenic He in the cryostat
o Mass source of NCG

* LOCAII: 98000 kg of water at 513K in PC

o Simulation as mass and energy source. Pipe system is not explicitly
modeled in this task

* HLG: 2600 kg of cryogenic He in the building
o Mass source of NCG

* Fire in PC: 4500 kW for 2h
o Simulated as mass and energy source

2018 © Idom Nuclear Services Accident analyses for the bellow flanges |14



Case simulation: ICE Il IDom
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Case simulation: ICE Il IDom
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Case simulation: ICE IV
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Case simulation: ICE IV IDOM
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Case simulation: LOCA IDOM
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Case simulation: LOCA IDOM
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Case simulation;: HLG IDOM
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Case simulation;: HLG
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Case simulation: Fire
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Case simulation: Fire IDom
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