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During ITER lifetime all
components that provid
basic functions must be
Inspected maintained
and possiblyipgraded
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Why Remote Handling in ITER?




Where Remote Handling in ITER ?
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Where Remote Handling in ITER ?
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. Challenges of RH Iin ITER
E-

oo Handlemanyandvery large and heavy components
| Inside the machine, and transport them from TB to
HCB, with
I Very high degree of accuracy
5 1 Very high level of reliability
=1 | w RH equipment has to negotiatexrrrow gapswith very
=2 | strict tolerances
28" () Most RH equipment and tools have to tzdiation
tolerant ¢ Key Issue
1" 0 VV is a dark place. RH equipment has to carry

#=  lightening systems
w Highlysophisticated control system
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ITER RH vs JET RH

Torus diameter = 6m
Plasma volume = 8039m
Fusion Power ~16 MWth

Torus diameter = 12m
Plasma volume = 8003m
Fusion Power ~500 MWth
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ITER RH vs JET RH

IR :
S | ITER RH overcomes JET RH by orders of magnliude

|Cpf]:? w nhumberof RH components/ devices/ interfaces ()10
w hostile environment(1 times more gammas)

w size/weightof the to-be-handled components (up to 1Pstill
retainingmillimetric accuracyrequirements

w complexity of the procuremenforganisational scheme
I multi-party,
I world-wide,
I in-kind design /

manufacturing / delivery / integration.
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ITER Remote Handling Systems

'S? ® Blanket RH System

C”)D B Divertor RH Systems

pin @ In-Vessel Viewing System

Multi-Purpose Deployer

Transfer Cask System

Neutral Beam RH System
Hot Cell RH Syste~
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ITER Remote Handling Systems

e Blanket

Divertor

n-\Vesse

RH System
RH Systems

Viewing System

Multi-Purpose Deployer

B Transfer

Cask System

m Neutral Beam RH System
Hot Cell RH System
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Blanket RH System | Purpose PN

lS? Maintenancefrequency w Blanket modules

1 full replacementafter 10 years

I plasma facing components
C l) 6 componentgyear (lower part) = . _ R _
ipfn 3 componentéyear others I provideshielding from the high thermal
1) e 22 Woe——=all]| loadsand the 14MeV neutrons
Maltenanceduratlon produced by fusion reactions

1 module : Bveeks w Remote maintenance

1 toroidalarray: 3months(max36 modules)
AIImoduIes ~3/ears

1

I Removalfrom andreplacementto the
VV wall

I Transportation to HCBor
refurbishment (First Wall exchange) or
disposal as radwaste
% Class 1
|

440 blanket module
30 types | 4,5tons | R

Bolting/unbolting

Cooling pipesutting, weldingandweld
Inspection

ot
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Blanket RH System | Equipment O

Blanketmodules are
exchangediaan In-Vessel
Transporter(IVT)runningon a
250mm ide) x 500mm iigh)
passiverail deployedaround
the equatoriallevel

Rail supported through 3 VV ports

Deployment
of rail in VV
(covered by
180 degrees)
with two IVTs
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Blanket RH System

Rail deployment and extraction of one blanket module

Two Transfer Cask Systems are required for this operation
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Blanket RH System | Results

|S? Blanket Handling Technolog
- |for High Positioning Accuracy Final installation
Cq}y Deployment of Force Sensor accuracy Of B|ank
T ineN ! | Modules:
A less than 0.5 mm
between keys and
grooves

ipfn

A Sensotbasedcontrol
system
. Roughpositioningthrough / Vehicle
robot vision manipulatoy

« Finepositioningthrough
torque control andforce

measurements
%QE; A Requiredinstallation )
accuracywasdemonstrated Blanket

Japan
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Blanket RH System | Result: @

|S? Blanket Handling Technology
- | for High Positioning Accuracy

Rail Assembly

C q}y Deployment of Force Sensor™

ipfn \

Ralil
Blanket ( 4 ton) /
Manipulator I N\ €
Cask Rail Connection/
disconnection Mechanism
I—
Cable Handling Technology
Cable

/

e
Dry Lubricant Technology
using DLC (Diamond Like

Carbon)for compatibility : .
. . L ' Cable handling Equipment
with the gamma irradiation sk eileln s
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