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EU Demonstration Reactor. 
Blanket for tritium breeding 
and heat exchange.  ~ 2MWm-2 

Neutron power crossing boundary 

Plasma exhaust, power  
loading >10MWm-2  

Shielding 

Superconducting 
magnets 

2040..? 
Fusion Electricity: A roadmap to the realisation of fusion energy. 2013  



Fusion Today – questions? 
•  “Fast Track to Fusion” – clear message. 

  -- EFDA roadmap – clear message 

•  US position – unclear, contradicts EU? 
  -- FESAC panels 10 year plan 

•  Is fusion necessary?  By when? 
  -- could it all be done with solar (McKinsey 2014)? 

•  Does ITER cost reflect the intrinsic cost of fusion? 
  -- if not can we estimate cost? 

•  Is DEMO a scaled up ITER? 
  -- US view. 
  -- if not what is needed? 
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Better performance -- ? 

Challis 2014 



New records 2017 at Culham 

We need a very good tritium run 
 

JET	  2017	  	  
Prediction	  
Romanelli	  	  
2014	  



Can we do fusion at a compact 
scale? 

Faster, cheaper, smaller? 





 MAST Upgrade – Stage 1 

H Meyer 



Super-X -- exhausting 
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High Temp super-conductor ST CTF 
Lithium breeder blanket 
(15%) with 55% beryllium 
multiplier, 20% helium and 
10% steel. 

Tungsten carbide (87%) 
neutron shield with 13% 
water cooling. 

5% He and 95% HTSC 
[ 42.55%Cu 
53.19%HastelloySteel 2.13%Ag 
2.13%REBCO (by volume)] 
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Nuclear heating through centre column 
(in cylindrical layers increasing in radial 

distance from the centre point ) 

Average 
nuclear heating 
along length of 
centre column 

Nuclear Heating Centre Column  1.9kW 2.9MW cryo power at 10% 
of Carnot 

Fast neutron flux at Centre Column 8.1x1014n/m2/s 1.8 year lifetime  (at 5 x 
1022n/m2 limit) 

Tritium Breeding Ratio 1.27 No holes! 

Packer, Hender, Todd  



Our message is confused and 
needs work. 

Innovation before DEMO is 
possible. 

Spherical Tokamaks will help 
innovation 


