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Introduction  
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ITER Project  
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ITER Site 

Tokamak Hall  

Power Supply 

Permanent Offices 

39 Buildings & Technical Areas 

180 hectares extension 

10 years of construction 

20 years of operation 

Office Buildings 

Power converters plant 
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Magnet System 

31 Feeders (CN) 

Correction Coils 

9 Pairs Coils (CN) 

Toroidal Field 

18 Coils (EU & JP) 

Coils ï Stack of 6 (US) 

Poloidal Field 

6 Coils (EU & RF) 
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Main Parameters of ITER 

Total fusion power  500 MW 

Additional heating power  50 MW 

Q - fusion power/ additional 

heating power 
 Ó 10 

Average 14MeV neutron wall 

loading 
 Ó 0.5 MW/m2 

Plasma inductive burn time  300-500 s * 

Plasma major radius (R)  6.2 m 

Plasma minor radius (a)  2.0 m 

Plasma current (Ip)  15 MA 

Toroidal field at 6.2 m radius 

(BT) 
 5.3 T 

* under nominal operating conditions  
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ITER power supply 
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400kV National Grid nearby ITER site 

Å Good capability to 

provide active pulsed 

power 

Å Requires substantial 

reactive power 

compensation 
ITER 

Source: "Union for the Co -ordination of Transmission of Electricity" 

https://www.entsoe.eu/   

This map cannot be published without the permission of UCTE.  

 

Lines: 

 
 

 

 

 

Power plants:  

     Thermal/Nuclear              Hydro  

400 kV, 2 circuits  1 circuit  

225 kV, 2 circuits  1 circuit  

https://www.entsoe.eu/
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400 kV Grid capabilities 

Parameter 
400kV Grid 

Capacity  

Max. active power 
500 MW pulsed 

+120 MW for auxiliaries 

Max. reactive power 
200 Mvar pulsed  

+ 48 Mvar for auxiliaries 

Short circuit power 

6.5 ï 10 GVA  

(No Plasma Operation) 

10 -12 GVA 

 (Plasma Operation) 

40 kA (sizing components) 

Permissible Flickering 0.85 % 

Permissible Voltage variation 3% 
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ITER Power Network 

Å ITER Power Network divided into:  

ï Pulsed Power Electrical Network (PPEN) 

ï Steady-State Electrical Network (SSEN) 

Å PPEN connected systems 

ï AC/DC power converters  

ï Heating and Current Drive systems 

ï Reactive Power Compensation (RPC) 

Å SSEN major consumers 

ï Cryogenics 

ï Cooling Water Systems 

ï Tritium Plant 

ï Emergency 

ï General Infrastructures 
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Å Two independent Power Systems: Pulsed loads (PPEN) & Auxiliaries systems (SSEN) 

Å Supplied by a common 400 kV substation 

400kV Architecture 
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ITER Power Network Overview 
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Pulsed Power Electrical Network 
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Pulsed Power Electrical Network 
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TOROIDAL FIELD SYSTEM 

HEATING AND 

CURRENT DRIVE 

SYSTEM 

AC 

DC 

Switching 
Network 

CENTRAL SOLENOID 

AND POLOIDAL FIELD SYSTEM 
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AC 

DC 
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22kV PPEN Distribution  

3 Step-down  

transformers 

400/66/22kV 
300/250/150MVA 

400kV ITER 

switchyard 

100kV 

AC 

DC 



Jose GASCON ð 15th International Conference on Emerging Nuclear Energy Systems  

May 15-19, 2011 ï San Francisco, EE.UU 
Page 16 /35 

PPEN General Parameters 

Å Type of Loads: 
ï Large thyristors based AC/DC converters rated typically in the 

range from 5 to 75 MVA 

ÅAC Voltage levels and tolerance range: 
ï 400 kV  ± 10% 

ï 66 kV  -6% to +10%  

ï 22 kV ± 10% 

ÅHarmonics: 

 

 

 

 

 

 


