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Be research ï activities within EFDA 

Á EFDA TF PWI and JET-EFDA program focuses on ITER material mix 

Á Be is one of the main areas of interest  

Á Limited number of experiments, modelling activities and working groups 

Á JET ILW ï Be main chamber, Be migration, Be spectroscopy etc. 

Á PISCES-B  ï guest scientist from EU (IPP/FZJ) (R. Doerner) 

Á JULE-PSI plasma-generator in hot cells (FZJ in 2014/15) 

Á JUDITH electron beam facility used for Be PFCs power load tests (FZJ) 

Á IPP ï Be mixed layer analysis, MD, WALLDYN modelling (W. Jacob) 

Á FZJ ï Be erosion, migration, spectroscopy and ERO modelling 

Á VR, TEKES, CCFE, FZJ, IPP, CEK-MOL ï post mortem analysis  

Á TEKES, IPP, FZJ, universities  -  MD modelling with Be and mixed systems  

Á MedC ï production of Be tiles, layers, references etc. 
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Á ITER-like Wall experiment at JET 

Á Installation of the ITER-like Wall in JET  

Á Limits for ITER-like Wall components and diagnostics 

Á Definition of the JET work program 2011/12 

Á Questions related to Be first wall 

Á Examples: the very first experiment - Be migration and mixing 

Á Be data needs for ERO 
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The Wall Combination for the DT Phase in ITER 

ITER 

JET 

Be wall and W divertor in JET 

Á Change in operational space 

Á Need for better plasma control 

Á Need for heat load mitigation schemes 

Á Material combination for the first time used 

Á Replacement of the wall in one shutdown 

Á ñCarbon-freeò environment 

Á Reduced material migration to rem. areas 

Á Reduced tritium retention  

Á Loss of carbon as main radiator 

NBI upgrade in JET 

Á Parallel upgrade of neutral beam system 

Á Maximum power from 20 to 34 MW 

Á Maximum duration from 10 to 20 s 
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Plasma-Wall Interaction Issues 

Á Be wall erosion and transport 

Á Be-W material mixing 

Á Be:D layer formation and retention 

Á Re-erosion of (mixed) layers  

Á Material Transport to remote areas 

Á W erosion and prompt deposition 

Á Be/W Melt layer motion, loss  

   and stability  

Á Metallic dust formation 

Steady-state operation  

Transients 

Important PWI questions for ITER will be addressed in JET with the ILW   

Integrated approach in developed plasma scenario ï limited parameter studies 
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Scenario Compatibility 

Á Adaption of magnetic shape ï use of bulk W divertor  

Á Neutral beam shine through ï minimum density requested 

Scenario compatibility with the new wall has to be demonstrated:     

Ý Semi-detached divertor operation favourable 

Ý Impurity seeded plasmas likely to be mandatory for high input power 

Ý Seeding species candidates:  N2, Ar, Ne 

Á W impurity production ï below physical sputtering threshold 

Á W concentration in confined region ï ELM flushing to release impurities 

Á W accumulation in core region ï need for central heating 

Á Be concentration and plasma dilutionï limit Be erosion by larger clearance  

Á First wall power flux ïBe power handling 
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Á ITER-like Wall experiment at JET 

Á Installation of the ITER-like Wall in JET  

Á Limits for ITER-like Wall components and diagnostics 

Á Definition of the JET work program 2011/12 

Á Questions related to Be first wall Examples: the very first experiment - Be 

migration and mixing 

Á Be data needs for ERO 
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Replacement of Wall Components  

JET (2009) 

CFC and 

Be layer 

(evapor.) 

JET 

2009  

CFC 

JET (2011) 

Be first wall 

W divertor 

(simulation)  

Á All plasma-facing components are only inertially cooled 

Á Power handling determined by material properties  

Á W-coated CFC tiles at neutral beam shine through areas 

V. Riccardo Phy. Scripta 2009 

G. F. Matthews Phy. Scripta 2009 

S. Brezinsek JNM 2011 (PSI)   
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ITER-like Wall Project Metrics 

Number of installed items      2880 

Number of individual tiles:     5384 Be tiles  (~2 tons Be / ~ 1m3) 

                                                  1288 W-coated CFC tiles 

                                                  9216 W-lamellas (~2 tons W / ~ 0.1m3) 

                                                15828 total 

Total number of parts:      82273 counting bulk W modules as one part 

Bulk W total parts:          191664 including 100080 shims  

G. F. Matthews PFMC 2011 
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Remote Handling in JET 


