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Fusion as an important  part of the 

national strategic in clean energy 

Ҳ ↔
Ѓ2006-2020 Є 

    Outline of nation S&T development 

ꜙ  

State council  

ꜙ ῗԓ
Ҳ ↔Ѓ2012-2030 Є 

Plan for large scale science facilities 

ʍ2013ʎ8

 

 

ꜙ  

ꜙ ῗԓ ò Ҏ֒ò ∕
↔ 

Plan of S&T innovation for 13th  5 year 

ʍ2016ʎ43

 
ꜙ  

∕ ꜠ ↔Ѓ2016-

2030 Є 

Acting plan for energy technology 

innovation 

ʍ2016ʎ
513  

 /

 

Fusion research is included in national science and 

technology developing  plan and national innovation 

acting plan/program in clean energy 
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National Magnetic Confinement Fusion 

Science Program in 12th 5 year plan 

ÅSupported R&D needed for ITER PA of China 

ÅSupported research capability enhancement of EAST/HL-2A 

üHeating, diagnostics, in-vessel components, controlé 

ÅSupported domestic research program on  EAST/HL -2A 

üITER -physics including Modeling and simulation 

üInternational collaboration including ITPAĄCTPA 

ÅSupported conceptual design and some R&D of CFETR 

ÅSupported education and training program for MF community 

üUniversity program (JTEXT, KTX, SUNIST)  

ÅSupported material and other key R&D 

üMaterial research, remote handling, W-mono-blocké 
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National Magnetic Confinement Fusion Science 

Program will be continuued in 13th 5 year plan 

It is emphasized to support ITER and CFETR related activities 

Å ITER construction and operation 

üPA of China, ITER physics and preparation of operationé 

ÅCFETR engineering design and key R&D 

üEngineering design  

üKey technologies and physics to support design 

ÅKey physics and technologies on EAST/HL -2A/2M to support 

ITER operation and CFETR design (including model 

validation) 

ÅEducation and training program for MF community  
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Route Map of China Magnetic 

Confinement Fusion Energy Development 

  First phase̔ engineering test̆ Q=1-5̆ steady state, 200MW̆ 

 Second phase̔ Demŏ Q>10̕ steady statĕ 1GW̆50dpa 

University  Program  

Advanced divertor, AT physics  

EAST 

HL-2M 

J-TEXT 

PFPP 

  First phase̔ Q=10̕ 400s̆ 500MW̆ D-T operation 

 Second phase̔ Q=5̕3000s̆ 350MW̆steady state operation 

 ̂2025̃ 

̂?20??̃  

Advanced plasma configuration̆long steady-state plasma operation 

ITER 

CFETR 

̂2050̃ 
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Strategy of magnetically confined fusion and 

advanced nuclear energy  research in ASIPP 

 

High performance Steady 
state fusion plasma research 

Burning plasma related 
physics and advanced 
divertor  

Lead -based Reactor  

Power plant 
related issues 

HINEG-I 

Chinese Fusion  

Engineering Test Reactor 

̙ EAST-Upgrade 

EAST 

ITER  

Fusion Reactor 

technology  

CFETR Design 

 R&D  
ITER package 

Engineering 

physics 

Nuclear 

technology 

and material 

INEST 
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Under support of National Magnetic 

Confinement Fusion Science Program 

EAST/HL2A research capabilities have 

been significantly enhanced 
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operation  
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  Nominal  Upgrade  

Tcoil  (K) 4.5 3.8 

Bt (T) 3.5 4.0 

Ip (MA)  1 1.5 

R0 (m)  1.8 1.8 

a (m)  0.45 0.45 

ȉ 1.2ð1.8 1.2ð2 

d 0.3ð0.6 0.3ð0.6 

t (s) 1000 1000 

Significant engineering efforts have been made for high 

performance long pulse operation.  

Provide supporting for ITER &CFETR 

EAST is the fusion device in the world capable of long pulse high performance 
operation with dominated electron heating (as in ITER) to challenge power and 
particle handling at high normalized levels (10 MW/m2) comparable to ITER. 
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ü ITER-like RF-dominant H&CD, capable of high performance SS operations  
ü Each individual power is sufficient to access H -mode plasmas  

ÉLHCD 4+6 MW 2.45/4.6GHz  

ü Fast Electron Source  

ü Edge Current Drive /Profile  

É ICRH 6+6 MW 25-75MHz  

ü Ion and Electron Heating  

ü Central Current Drive  

ÉNBI 4+4 MW co / counter , 80kV  

üSufficient power to probe ȁ limit 

ü Variable rotation/ rot -shear  

ÉECRH 2(4) MW 140GHz  

ü Dominant electron heating  

ü Steering mirror, j ◖ tailoring  
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PFC Upgrade Facilitates for High Power Long-

pulse Operations 
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Å ITER -like cassette body structure with actively water cooling 

Å  ITER -like W mono-blocks:  

ÅDivertor  targets (10 MW/m2) 

ÅFlat type W/Cu PFCs:  

ÅDivertor  dome and baffles  (5 MW/m2) 

W 

Mo 

C 

2014: W + Mo + C 


