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de Primera Pared 
para ITER  

DEMO: Tasa de neutrones x100 

Alta temperatura de la pared 

Operación contínua 

Sin disrupciones(?) 



1.  Under ITER‐like heat loads erosion of CFC was determined mainly by the erosion of PAN‐
fibers: 

2.  Noticeable mass losses of a sample took place at an energy density of  
1.4 MJ/m2 

3.  Severe crack formation was observed at energy densities ≥ 0.7 MJ/m2 

(cracking of pitch fibre bundles) 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  1.  Under ITER‐like heat loads erosion of tungsten macrobrush was determined mainly 
by melt layer movement and droplets ejection: 

2.  Noticeable W erosion mainly due to droplet formation took place at wmax =  1.6 
MJ/m2. The average erosion was approx. 0.06 μm/shot (1 μm/shot during the first 

shot, and then decreased to 0.03 μm/shot after 40th pulse).  
3.  Cracks formation was observed at energy densities ≥ 0.7 MJ/m2. 

Metallographic sections show crack depths ranging from 50 to 500 µm. 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Vida media de componentes 



Instalaciones 4po Plasma Lineal 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Instalaciones 4po 
Plasma Gun 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La Instalación PALOMA  
de TechnoFusión 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Plasma Ablation and LOading of  MAterials 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 Three channel cascade arc plasma source: Description 

 Anode/nozzle 
 Cathode tip (3x) 

 Gas inlet 

 Cascade plates (5x) 
 Three separate cathodes.  
 Three separate gas inlets.  

 Distance between the channels: 20 mm. 

 Channel diameter: 5mm. 

 Nozzle diameter: 5, 5.5 and 6 mm. 

 Shared water cooling.  1 

 2   
3 

Diseño fuente multi‐haz 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Three channel cascaded arc plasma source: Issues 
  Currents from channel to channel through the plates: 

 Sudden change in inlet pressure: Increase of channel 1 
pressure and decrease of channel 2 pressure. 

 Change in cathode 1 voltage. 
 Unstable voltage of the plates. 

 Change in temperature of plate 2 water cooling. 
 Erosion in plate 2. 



Ring electrode‐mixing thompson scaEering results:  
Three channels 1.75 slm H 0.25 slm Ar 155A (4 cm) 

  Rotation and mixing of the two beams. 
  Lower density than with two beams (measurement error?) 
  Density of the mixed beam higher than density of separate 

beams. There could be some extra ionization in the vessel. 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Diseño global 
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 Sistema SC 

Evaluación de costes para: 

 Tres radios: 10, 20, 30 cm 

 2 4pos de SC: HT (YBaCuO) y LT NbTi 
 2 T de trabajo HT: 30, 22 K 



Obje4vos 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Integración del Programa 

en la comunidad de PWI 

Reuniones de revisión                
de la PWI Facili4es : 

‐Julich (Enero 2009) 
‐Garching (Mayo 2009) 
‐San Diego (Mayo 2010) 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Recursos Humanos ( a fecha actual) 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Equipo LIPP 

Francisco L Tabarés (CIEMAT, Coordinador) 

Jose Antonio Ferreira (CIEMAT) 

Angel Ramos (CIEMAT) 

Eider Oyarzabal (CIEMAT) 

Emilio Mínguez (UPM) 

Pablo Martel (UPM/ULPGC) 



Conclusiones 
  La Instalación PALOMA de TechnoFusion aporta 
innovaciones a los conceptos existentes en PWI 

 Diseño basado en la combinación de dos sistema de 
plasma ya operativos 

 Reto en la integración de sistemas 
 Muy buena acogida en la comunidad internacional 
 Programa científico ambicioso y relevante 
 Necesidad urgente de espacio para comenzar el 
montaje del sistema (Ed 20 E) 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Gracias!!! 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