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System	
  requirements,	
  in	
  different	
  domains:	
  
	
  
Ø Design:	
  “the	
  criteria	
  in	
  the	
  	
  IEC	
  61508	
  apply	
  for	
  the	
  design	
  of	
  the	
  CIS”	
  
Ø Architecture:	
  “one	
  or	
  more	
  units	
  of	
  central	
  redundant	
  control	
  logic”	
  
Ø 	
  Network:	
  “dedicated	
  redundant	
  communicaMon	
  network”	
  

Ø 	
  Dependability:	
  
Ø 	
  99.9%	
  inherent	
  availability	
  
Ø 	
  99.6%	
  overall	
  reliability,	
  over	
  two	
  8h-­‐shias	
  

Ø 	
  Maintainability:	
  	
  
Ø “The	
  CIS	
  shall	
  be	
  designed	
  with	
  sufficient	
  built-­‐in	
  redundancy	
  to	
  allow	
  the	
  
maintenance	
  without	
  removal	
  of	
  the	
  enMre	
  system	
  from	
  service.	
  

Ø 	
  Operability:	
  
Ø 	
  The	
  CIS	
  shall	
  be	
  designed	
  to	
  be	
  conMnuously	
  operaMonal	
  24h/24h	
  
Ø “dedicated	
  engineering	
  console	
  for	
  its	
  internal	
  monitoring”	
  



CERN 

	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  PLC	
  workshop	
  at	
  ESS	
  	
  	
  29-­‐30	
  August	
  2013	
  

ITER	
  Central	
  Control	
  Systems	
  

10	
  

Administra4ve	
  CIN:	
  
Ø  For	
  non	
  criMcal	
  
communicaMons	
  
Ø 	
  System	
  monitoring	
  
Ø 	
  Data	
  archiving	
  
Ø 	
  Module	
  configuraMon	
  

Process	
  CIN:	
  
Ø  CriMcal	
  communicaMons	
  
Ø 	
  Redundant	
  (loop	
  closed	
  
at	
  PIS	
  level)	
  
Ø 	
  CIS-­‐PIS	
  interlock	
  events/
acMons	
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CIS	
  architecture	
  based	
  on	
  modules: 

Ø  List	
  of	
  interlock	
  funcMons	
  as	
  input  
Ø Division	
  between	
  

• 	
  Interlock	
  funcMons	
  
• 	
  System	
  funcMons	
  

Ø 	
  Main	
  criteria	
  met:	
  
• 	
  InstallaMon	
  
• 	
  OperaMon	
  and	
  maintenance	
  
• 	
  Performance	
  requirements	
  
• 	
  Integrity	
  requirements	
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Supervisor	
  module: 

Ø  In	
  charge	
  of	
  CIS	
  funcMons	
  &	
  
“administraMve”	
  tasks 
Ø 	
  Interface	
  with	
  CODAC	
  
Ø 	
  Management	
  of	
  the	
  operaMng	
  state	
  
within	
  CIS	
  
Ø 	
  Interface	
  with	
  CriMcal	
  Logging	
  server	
  
Ø 	
  Alarm	
  management	
  
Ø 	
  Centralized	
  management	
  of	
  masking	
  or	
  
bypasses	
  of	
  signals/funcMons	
  
Ø 	
  Time	
  signal	
  propagaMon	
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Systems	
  Protec4on	
  module: 

Ø  In	
  charge	
  of	
  interlock	
  funcMons	
  related	
  
to	
  uMliMes	
  

• 	
  electrical	
  power	
  
• 	
  vacuum… 

Ø 	
  Required	
  during	
  all	
  ITER	
  operaMng	
  
phases	
  

Ø 	
  Incorporated	
  already	
  in	
  first	
  version	
  of	
  
CIS	
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Coil	
  Protec4on	
  module: 

Ø  Implements	
  all	
  magnet	
  protecMon	
  
funcMons	
  

• 	
  including	
  interface	
  with	
  hardwired	
  
loop	
  (open/close	
  +	
  monitoring)	
  
• 	
  via	
  profibus	
  +	
  remote	
  I/O 

Ø 	
  Plus	
  all	
  funcMons	
  required	
  outside	
  
maintenance	
  phases	
  (i.e.	
  during	
  
powering)	
  
Ø 	
  Will	
  allow	
  its	
  disconnecMon	
  during	
  
STM/LTM	
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Plasma	
  Protec4on	
  module:	
  

Ø  Only	
  module	
  implemented	
  in	
  fast	
  
architecture	
  
Ø Implements	
  all	
  fast	
  interlock	
  funcMons	
  
required	
  during	
  POS	
  +	
  TCS	
  
Ø 	
  Implements	
  interface	
  with	
  PCS	
  
Ø 	
  Will	
  allow	
  its	
  disconnecMon	
  during	
  
STM/LTM	
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CIS	
  Opera4on	
  Infrastructure:	
  
 

 
 

  

Interlock	
  Desk:	
  	
  
• 	
  Redundant	
  dedicated	
  infrastructure	
  
• 	
  Directly	
  connected	
  to	
  CIN	
  –	
  CIS	
  
Supervisor	
  module	
  
• 	
  Isolated	
  from	
  CODAC’s	
  PON	
  
• 	
  For	
  criMcal	
  &	
  non-­‐criMcal	
  operaMons 
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CIS	
  Opera4on	
  Infrastructure:	
  
 

 
 

  

CIS	
  Supervisor:	
  
 
• 	
  Devoted	
  to	
  CIS	
  Expert	
  
• 	
  SCADA	
  to	
  manage	
  all	
  CIS	
  &	
  PIS	
  criMcal	
  
acMons	
  
• 	
  Also	
  used	
  for	
  convenMonal	
  monitoring	
  
• 	
  Direct	
  access	
  to	
  archiving	
  server	
  (criMcal	
  
archiving,	
  conf.	
  database)	
  

CIS	
  Engineering	
  Worksta4on:	
  
 
• 	
  Devoted	
  to	
  CIS	
  Expert	
  
• 	
  For	
  maintenance	
  &	
  engineering	
  tasks	
  

• Sw/Fw	
  update	
  
• Controller/network	
  monitoring	
  

• 	
  Direct	
  access	
  to	
  all	
  controllers	
  through	
  
Engineering	
  server	
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CODAC	
  Gateway:	
  
Ø  For	
  non	
  criMcal	
  communicaMons	
  
Ø 	
  System	
  monitoring	
  
Ø 	
  Convert	
  CIS	
  variables	
  to	
  PVs	
  

Archiving	
  Server:	
  
Ø  Hosts	
  CriMcal	
  Logging	
  System	
  
Ø 	
  Also	
  possibly	
  CIS	
  config.database	
  

Test	
  PlaIorm:	
  
Ø  Independent	
  from	
  CIS,	
  used	
  to	
  test	
  new	
  
developments	
  
Ø 	
  Will	
  implement	
  some	
  CVS	
  soluMon	
  for	
  CIS	
  
SW	
  versioning	
  
Ø 	
  Engineering	
  server	
  will	
  get	
  CIS	
  updated	
  
from	
  this	
  plamorm	
  

Engineering	
  Server:	
  
Ø  Implements	
  criMcal	
  configuraMon	
  
&	
  updates	
  in	
  controllers	
  
Ø 	
  Some	
  configs.	
  may	
  be	
  read	
  from	
  
archiving	
  server	
  	
  
Ø 	
  Managed	
  from	
  Eng.WorkstaMon	
  
via	
  remote	
  terminal	
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Central	
  Interlock	
  System:	
  
 
Ø  Architecture	
  ready	
  to	
  host	
  
interlock	
  funcMons:	
  

• 	
  Flexibility	
  for	
  operaMon	
  &	
  
maintenance	
  
• 	
  Assures	
  overall	
  process	
  
capacity	
  &	
  Mming	
  
requirements	
  

Ø 	
  Availability,	
  Reliability	
  and	
  
Integrity	
  requisites	
  met	
  

• 	
  PresentaMon	
  tomorrow…	
  


