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Dec. 07, 2010 

Status of 
LLD Cleanup, Molybdenum Tile Design,  

Liquid Lithium Fill System Testing!
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Photo of NSTX Interior Following 1.347 kg Lithium Deposition Applied  
During 2010 Experimental Campaign Indicates Extensive Lithium Coverage  

Due to Direct Evaporation and Plasma Transport  

Li2CO3 coating from 
conversion of Li and 
LiOH during air vent!
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LLD Awaiting Cleanup and Maintenance Assessment 

99LP	  Array	  	  
Graphite	  Erosion	  

	  •	  Dark	  features	  along	  	  
	  	  	  most	  LLD	  edges	  	  
	  	  	  	  awai5ng	  tes5ng:	  
	  -‐	  spu9ered	  graphite,	  or	  
	  -‐	  Li-‐copper	  eutec5c	  	  
	  	  	  	  oxidzied	  into	  CuO	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  (black);	  do	  copper	  test	  

Graphite	  chip	  
surrounded	  by	  dark	  
region	  

Graphite	  9le	  edges	  
exhibit	  damage.	  May	  be	  
due	  to	  disrup9on	  forces	  
on	  LLD	  plates	  

Li2CO3	  coa9ng	  

Li	  flakes	  on	  
divertor	  	  
from	  upper	  
CS-‐K	  
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LLD Plate and Edge Graphite Tiles After 2010 Campaign Using 1.347 Kg Li Deposition  
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Typical  Features of LLD Plate and Edge Graphite Tiles  
After 2010 Campaign Using 1.347 Kg Li Deposition  
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Engineering in Progress to Provide Inner Divertor Row-1  
with  Molybdenum Plasma Facing Surface   

Mo! Mo!
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ATJ- PRESENT 
GRAPHITE TYPE!

ROW 1!

ROW 2!

ROW 4!

GAS PORT!

    VERTICAL 
INBOARD 
DIVERTOR !

    HORIZONTAL  
INBOARD  
DIVERTOR !

CHI ELECTRODE  
EDGE  

•	  Simula5ons	  using	  disrup5on	  data	  indicate	  that	  the	  disrup5on	  
induced	  turning-‐forces	  on	  a	  Moly	  5le	  are	  large,	  and	  that	  the	  
graphite	  is	  not	  sufficiently	  strong	  to	  hold	  a	  Moly	  5le	  bolted	  to	  its	  
Tee-‐bar,	  or	  directly	  to	  the	  graphite	  block	  without	  sha9ering	  	  	  

“Pure” Moly hex nuts!
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0.5-20 UNF threaded rods!
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2 stacks – 3 Belleville 
washers each.!
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“Pure” Moly hex nuts!
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• Proposed concept adopts LITER Liquid Lithium Fill system  (LIFTER) 
technology being used to refill LITERS 

• Concept  
      • 1 station per plate (one per 90°)  
      • 3 components per fill station:   

  1. External LIFTER-like unit (similar to LITER liquid Li fill system) 
  2. Heated vertical pipe from port to distribution pipe near outer wall 
  3. Moly or ATJ clad 316-SS pipe from distribution pipe to plate

Testing of More Efficient LLD Loading  
with Liquid Lithium Fill System in Progress 

J. Timberlake!
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Testing Candidate Liquid Lithium Fill System in Progress  

J. Timberlake!
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Heated LLD 
prototype inside 
vacuum chamber 

Li Reservoir 


