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Outline iter-nl

A Fusion, ITER, and the need for Remote Maintenance
A Dutch participation in ITER organized by ITER-NL

A Flavor of operational lifecycle remote maintenance:

I Upper Port Electron Cyclotron Heating
A Maintenance Strategy: components, access
A VR Animations

AThe Future is Dbrighté

I Generic Solution strategy for all Upper Port Plugs?
I Virtual RH control room to assess the process in full complexity
I Participation in other aspects of ITER Remote Handling
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Fusion and ITER in a nutshell iter-nl

Fusion:
D+TY He+n
ncore - 1021 m-3
T . ..~108K

core

Instruments to sense
and actuate plasma
conditions

Ambition ITER:
P,/ Pi, = 10

First wall Be, W, C to
deal with heat load of
10 MWm-2
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iter-nl
Why MAINTENANCE is required: 0, W
Examples of loads in ITER

A Thermal
I From Plasma Steady-state, ELMs, Disruptions
I From neutrons Volumetric heating
I From losses in instrument e.g. Ohmic losses in ECRH

A Particle fluxes
I Re-deposition of eroded material on optics, mirrors

A Electro-magnetic

I Disruptions: sudden termination of plasma current, e.g. 15 MegaAmps in
40 ms leads to significant displacements of instruments

A Neutrons
I Degradation of materials, optics
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Why REMOTE Maintenance is required: Y. I
Plugs will be contaminated after use in ITER

A Tritium

A Beryllium
I Eroded from the first wall, deposited in / on the instruments

A Neutrons
I Leading to activation of the components
I Affecting material quality
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ITER-NL organogramme

WP1:
Upper Port Spectroscopy

ITER-NL Council

WP2:
Upper Port ECRH

Control
Acceptance test facility
Remote maintenance

In close collaboration
with FZK, CRPP, CNR, IPP
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Executive Board

Programme bureau

Technology Transfer

WP4:
Knowledge Transfer
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Present project

ECH-UPP RH Maintenance Compatibility Analysis

Establlsh Maintenance Strategy - answer questions:

When: Planned or not planned

What: Which components

Where: Hot Cell, Port Cell

How: Manual or with Remote Handling

Perform analysis with VR T expected results:

Predictions on effort (time) and HCF occupation
Spare parts to be kept in stock

Tooling

Intermediate Storage & Logistics

- \Waste

Input to formal RH compatibility review
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ECH-UPP Components and access
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