Progress in analysis of PWI issues
for ITER and research needs

G. De Temmerman?, R.A. Pitts?
3 TER Organization, Cadarache, France

With contributions from ITER Scientist Fellows on Fuel retention management
K. Schmid, J. Mougenot, R. Ding, D. Matveev, H. Zhou, M. Ni

Disclaimer: The views and opinions expressed herein do not necessarily reflect those of the ITER Organization

Joint Annual Meeting of JET2 & WP PFC, Zoom, 9-10/11/2020 IDM UID:
©2020, ITER Organization 46M38N



Quick overview of ITER progress
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Manufactured in pieces
in India, the 30 m x 30 m

Cryostat is then welded
together onsite
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On May 26-27 2020, the 1,250-
tonne base of the Cryostat

Y (procured by India) was
o successfully inserted into the
SN Tokamak Assembly Pit.
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On August 31 2020, insertion of
the lower cylinder of the cryostat
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ITER PWI progress and priorities
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REES nGEte

O Preparation work for the update of the RPrS which is due in 2023
O Review of progress since previous version for dust and T inventory
O Identification of gaps and required R&D to fill gaps

O (conservative) Estimates of dust performed for different operations

phases
O Number of discharges and duration derived from ITER Research Plan

O Erosion from WALLDYN and melting/splashing during disruptions assumed as
main mechanisms
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Tazal svell srnsion

O For the different phases, different assumptions are made for edge

P lasma pro pertieS G. De Temmerman et al, to be submitted
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Tozal svail nuelting aqnsd splashing

O Amount of melted and evaporated material evaluated as a function of plasma
current and stored energy
O Disruptivity: 0.2 for PFPO-1, 0.1 for PFPO-1
O 25% of molten material ejected as droplet (very conservative)
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Tazal =vail nyelEueg aqnsi splashing

O Amount of melted and evaporated material evaluated as a function of plasma
current and stored energy
O Disruptivity: 0.2 for PFPO-1, 0.1 for PFPO-1
O 25% of molten material ejected as droplet (very conservative)
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erosion
O Operations will have to be adapted to ensure sufficient erosion lifetime

Above estimates do not take into account the maximum allowable component
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O Assume 50% conversion factor from erosion to dust (43% highest number from

JET)
O 10% of melted material is dust (less than 1% in JET, but difficult to extrapolate)

G. De Temmerman et al, to be submitted
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Reomriiendsrions 1o NSAR

O Validation of the ITER predictions will require detailed dust collection during
the first few years of operations making use of the progressive start-up of the
machine foreseen in the ITER Research Plan. This includes the determination
of :

O Amount, composition, hape and specific surface area, location of dust
accumulation, adhesive and cohesion properties, mobilisable dust vs re-solidified
dust

Provisions for dust analyses (on-site preferable) necessary

Removal of divertor cassette(s) during each long-term maintenance appears to
be the only way to check for dust below the divertor

O Not currently foreseen. Recommendation to plan for this now

O O

O Continuing R&D program in current devices and development/improvement of
predictive capabilities
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O Series of experiments at PISCES-B to investigate possibility of T-removal

through strike-point sweep
O 3-mm thick Be/D co-deposits formed by magnetron sputtering and exposed to H
plasmas in PISCES-B
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O Possibility and prospects for raised strike-points operations in ITER?
O Equilibrium identified. 10MA L-mode, 20MW ECH
O SOLPS simulations showed that high enough temperature could not be obtained without
too high T,: active cooling, limited heat fluxes

SOLPS gl’ld for raised strikes J.S. Park et al, NF in preparation and AAPS -DPP

O Difficult to get high enough temperatures with nominal cooling
O Baffle region not optimized wrt misalignment, needs to be considered
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