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SUMMARY

… to hot cell

“Life-sized” first worksite: APM

“Life-sized” second worksite: UP1

Future industrial site (near Paris): 
Building 18 CEA/FAR � PETRUS
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From the Research …

CEA D&D site

Technical requirements

Maestro process
� main features
� control and command system

4ème édition de l'EFMMIN  | 20 Juillet 2016



Rapsodie

UP1 - AVM

CEA D&D site

Pétrus Building 18

APM cell 419

Phénix

APM cell 414UP1 - Dissolver
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Technical requirements

The needs of CEA dismantling operations for the next twenty years

Ensure the civil and defence facility clean-up program 
Need an industrial system with:

Higher reliability
Higher productivity 
Improved nuclear safety

Two main configurations of CEA facilities

Reprocessing facilities: Building 18, APM, UP1,AVM…
Features: Large cells with high density of various components (thickness 3 to 15 
mm), contamination and intermediate level radioactivity

Fast reactors: Rapsodie, Phenix
Main operations carried out under water
Features: Large components with high or multiple thickness up to 100 mm, in air or 
under water and high level radioactivity
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Other electric tools for dismantling and for inspection/control 

Operation area Control room

MAESTRO PROCESS

Maestro arm

Hydraulic power unit 
and On-board controller
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Slave Arm
Maestro Master arm

Virtuose

Vision – Sound
Embark

Electric tools

MAESTRO PROCESS

On-board
Controller

Hydraulic
power unit 

Embark

60 shielded
pairs

20 shielded
pairs

10 shielded
pairs

Complete process
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Master arm
Virtuose

Hydraulic
power unit 
Hydraulic
power unit 

Embark
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Slave Arm
Maestro

Vision – Sound
Embark

Electric tools

Minimal process

MAESTRO PROCESS

On-board
Controller

60 shielded pairs

20 shielded pairs
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MAESTRO PROCESS
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MAESTRO PROCESS
MAIN FEATURES

MAIN FEATURES
High capacity hydraulic titanium slave arm
Good unidirectional reliability (≤1mm)
Dexterity (6 degrees of freedom, concurrent wrist)
Master Slave system with force feedback
Availability awaited on site : 80%
Can be easily decontaminated and is hardened against 
radiation (arm > 10kGy and  On-board controller =10 kGy)
Tool changer with electrical pins (no external wire)

TOOLS TESTED IN REALISTIC CONDITIONS
Gripper-mounted tools
Hydraulic Shears (up to Ø 55mm,4mm thick)
Sabre saw (cutting lead)
Nibbler (up to 9 mm thick, 1m/min)
Plasma torch and laser torch
Rotary disk (abrasive and diamond)
…
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Offset fonction

MAESTRO PROCESS
CONTROL AND COMMAND SYSTEM

Control and command system :

� Mode of utilisation

� Weight compensation

� Offset fonction

� Inibiting degrees of freedom

� Monitoring 3D

� Anticollision
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Rapsodie

UP1 - AVM

… TO HOT CELL

Pétrus Building 18

APM cell 419

Phénix

APM cell 414UP1 - Dissolver
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“Life-sized” first worksite : APM

The first worksite who implements the maestro process was APM cell 414 on the site of
Marcoule. The implementation of this system was done in 6 steps :
1 – technical review
2 – model conception and realization
3 – model validation in radioactivity free environment
4 – operator training
5 – system transfer in hot cell
6 – cutting operations
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“Life-sized” second worksite : UP1

The second worksite who implements the process is UP1 on the site of Marcoule.
This worksite uses the laser cutting process for the first time in the world.
This technology is coming out of the R&D carried out in the framework of the CEA D&D project.
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Future industrial site (near Paris) : 
Building 18 CEA/FAR ���� PETRUS 

Future industrial site CEA/FAR Cell 18 : Dismantling of Petrus facility.
Equipment construction/modification: in progress

PETRUS Cells Chains

Central corridor

Up corridor

Antichamber

Tank Room Down corridor

Maintenance Area

Pump control room
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FALLOUT FROM PRESS
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Direction Energie Nucléaire
Département Technologie du Cycle
Service de Développement Technologies du Cycle

Commissariat à l’énergie atomique et aux énergies alternatives

Centre de Marcoule | BP 17 171, 30207 Bagnols sur Ceze Cedex

T. +33 (0)4 66 79 50 00 | F. +33 (0)4 66 79 64 22

Etablissement public à caractère industriel et commercial | RCS Paris B 775 685 019
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