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Review on ROViR (Remote operation and virtual reality) activities 

 

Outline 

ÁBackground: fusion research, ITER 

ÁRemote operation and virtual reality centre ROViR 

ÁLong term competence development 

ÁFuture possibilites 
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Fusion reserach in Europe 

ÁEuratom Fusion Programme in the 7th Framework Programme 

aiming at harnessing fusion energy 

ÁEurope the world leader in fusion research 

Ámultilateral European Fusion Development Agreement (EFDA) for 

co-ordination in Europe between assosiations and Euroatom 

ÁEU as partner in ITER ï global project towards next generation 

fusion reactor 

ÁFusion for Energyò (F4E) to provide European in-kind contributions 

for ITER including component and system procurements, services 

and technology R&D for ITER 
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VTT in Fusion Energy Research 

As a part of the Fusion Programme with Tekes, Association EURATOM-TEKES 

Á EFDA Fusion Physics and Materials Research 

Á Energy and Particle Confinement and Transport 

Á Power and Particle Exhaust, Plasma-Wall Interactions 

Á Energetic Particle Physics 

Á Theory and Modelling for ITER and DEMO 

Á Code Development 

Á Plasma Diagnostics 

Á Emerging Technology and Power Plant Physics and Technology 

Á Fusion for Energy (F4E) 

Á Divertor Remote Handling  Design Updates and Testing  

(Divertor test platform, DTP2) 
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ITER ï a Big Science Project that needs technology 

JET(operating) 
 
EU 
 
16 MW 

ITER (under  construction) 
 
EU, Japan, USA, Russia, 
China, S. Korea, India 
 
500 MW 
First plasma in 2022? 

Operational Fusion Plants 
 

~20 years after ITER? 

~ 5000 MW 

DEMO (future) 
EU  

 

3000 MW 
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ÁDivertor maintenance operations to be verified (Cassette locking, cleaning, 

transportation)  

ÁNecessary for developing and testing devices, sequences and operational 

procedures for ITER maintenance 

Divertor 

Divertor Cassette (54) 

Maintenance Tunnel 

Divertor Test Platform ï DTP2 
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ǒ  Specialises in remote handling and 

virtual reality applications for industrial 

needs 

ROViR - Remote Operations and Virtual Reality Center 

ǒ  Established to conduct research 

    for ITER fusion program  

ǒ  VTT and Tampere University of 

Technology (TUT) 

ǒ  Hosts (VTT) a full-scale model of the 

fusion reactor divertor maintenance 

system, Divertor Test Platform (DTP2) 
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City of 

Tampere 

International 

universities 

EC 

Tekes 

LUT 

ROViR and its stakeholders 

TUT 
International 

companies 
Finnish 

companies 

Finnish 

companies ITER VTT 

ROViR 

Partners and 

supporters 
Customers 

F4E 
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ROViR - Background 

ÁResearch (EFDA & TUT) on Water Hydraulic Manipulator 1997 - 2006 

ÁROViR Centre planning 2004, established 2005 

ÁDivertor Test Platform Project with foundation of  VTT DTP2 lab 2005 - 2006 

ÁConcept design and procurement of machines & equipment  2006 - 2008 

ÁDesign and assembly of Control System and Control Room 2007 - 2009 

ÁAssembly of the Divertor Test Platform and first test runs 2007 ï 2008 

ÁInauguration of the Divertor Test Plarform  2009 

ÁTest runs and development with the Mock-ups 2009 - continuing 

ÁJoint Professorship between VTT and TUT 2011 ï 5 year 
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ITER Divertor Maintenance 

Characteristics: 

ÁHigh load capacity (~10t) 

ÁConstricted space (< 20mm) 

ÁHigh demand on position and force control accuracy 

ÁHigh radiation dose 

ÁLimited choice of materials, sensors, etc. 

ÁNo human access into reactor vessel 

ÁLimited camera view 

ÁReliability 

ÁFail safe 

ÁFault tolerant 

ÁRecoverable 
Servo controlled water 

hydraulics is a key element 

of powerful transporters 

and robots 

Cassette Multibody Mover (CMM) 

Water Hydraulic Manipulator (WHMAN) 

Cassette Toroidal 

Mover (CTM) 
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Divertor Test Platform (DTP2) activities 

 

Divertor maintenance 

 

Å Test and Verification  

Å Sequences (Second cassette, 

Central cassette) 

Å Robustness 

Å Reliability 
 

Control system development System Design 

 

Control room & operations 

 

ÅVirtual model for remote  

operation 

ÅViewing system  

ÅCondition monitoring  

ÅOperation  

 

Design, modifications  

and mock-ups 

 

Å CMM modifications 

Å Mock-up updates 

Å In-vessel transporter 

Å Cassette locking  

Testing 


