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ITER	
  main	
  sources	
  of	
  risk	
  (regarding	
  interlocks):	
  
	
  
ü  SuperconducMng	
  magnets	
   Mass of 1 TF Coil:  

16 m Tall x 9 m Wide, ~360 t 

 Boeing 747-300  
(Maximum Takeoff Weight) ~377 t 
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ü  Mechanical	
  structure	
  

	
  

VV & In-vessel 
components mass: ~8000 t 

Eiffel Tower mass: ~7300 t 
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Par:culari:es	
  of	
  ITER	
  interlock	
  systems	
  
	
  
ü  Non-­‐straight	
  forward	
  protecMon	
  acMons	
  →	
  Complex	
  funcMonal	
  interfaces	
  

ü  Fail-­‐safe	
  state	
  not	
  always	
  idenMfiable	
  →	
  ‘Intelligent’	
  Redundancy	
  
	
  
ü  Expensive	
  and	
  limited	
  interlock	
  triggers	
  →	
  High	
  availailabilty	
  /	
  In-­‐depth	
  protecMon	
  

ü  Close	
  and	
  someMmes	
  overlapped	
  interlock	
  and	
  nuclear	
  safety	
  acMons	
  →	
  SegregaMon	
  

ü  ITER	
  design	
  not	
  yet	
  completelly	
  frozen	
  →	
  Open,	
  flexible,	
  scalable	
  design	
  soluMons	
  

ü  Reduced	
  experience	
  from	
  exisMng	
  tokamaks	
  →	
  CERN	
  J	
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A	
  unique	
  feature	
  of	
  ITER	
  is	
  that	
  almost	
  all	
  of	
  the	
  machine	
  will	
  be	
  
constructed	
  through	
  in	
  kind	
  procurement	
  from	
  the	
  Members	
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Central	
  Interlock	
  func:ons:	
  
	
  
ü  around	
  130	
  idenMfied	
  and	
  parMally	
  developed	
  
	
  
ü  	
  performance	
  requirements:	
  

•  	
  slow	
  response	
  (>	
  300	
  ms)	
  	
  
•  fast	
  response	
  (100	
  µs	
  to	
  300	
  ms)	
  	
  
	
  

ü  size	
  of	
  the	
  system:	
  22	
  Plant	
  Interlock	
  Systems	
  (current	
  values)	
  
•  	
  interface	
  with	
  16	
  slow	
  Plant	
  Interlock	
  Systems	
  
•  	
  interface	
  with	
  8	
  fast	
  Plant	
  Interlock	
  Systems	
  
	
  

ü  	
  dependability	
  requirements	
  
•  3IL-­‐3	
  integrity	
  
•  3IL-­‐2	
  integrity	
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Siemens S7-400-FH for slow interlocks 
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FPGA based solution for fast interlocks 
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Hardwired Interlocks 
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