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Background-roadmap  

2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 

Disruption mitigation, basic plasma 

Advanced divertor, high power H&CD, diagnostics 

Advance PFC, steady-state advanced operation  

Phase I I：Q=5, 3000s, 350MW, steady-state burning plasma 

Phase I ：Q=10, 400s, 500MW, Hybrid burning plasma 

（~2021） 

II：DEMO validation, Q>10, CW, 1GW, >50dpa 

 I：Q=1-5, steady state, TBR>1,  >200MW, <10dpa 

（2030s start operation） 

1GWe, Power 

Plant Validation 

（~2050） 

3 



Background-EAST 

The EAST is an Experimental Advanced 

Superconducting Tokamak.  

The mission of the EAST Project is to bring out 

scientific issues on the continuous non-burning 

plasma scenario of steady-state operation,  

engineering issues on establishing the basis of 

technology for  superconducting tokamak.  

Superconducting magnets were chosen for all 

poloidal field (PF) and toroidal field (TF) systems since 

the engineering mission is to establish the technology 

basis of full superconducting Tokamak for future fusion 

reactors. 
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Background-EAST magnets system 
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Background-ITER 

600t Nb3Sn 
275t NbTi 
储能：51GJ 
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 The conductor package 

 The ITER CC package  

 The Feeder package 

procurement allocation among the ITER partner-magnet system 
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Introduction 

Mission:  Bridge gaps between ITER and 
DEMO, realization of fusion energy application 
in China 
•A good complementarities with ITER 

•Demonstration of full cycle of fusion energy with Pf = 
200MW 

•Demonstration of full cycle of T self-sustained with TBR ≥ 
1.0 

•Long pulse or steady-state operation with duty cycle time 
≥ 0.3 ~ 0.5 

I：Q=1-5, steady state, TBR>1,  >200MW, <10dpa  

II：DEMO validation, Q>10, CW, 1GW, >50dpa 
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Magnet-phase I 
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Magnet-phase I 
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Magnet-phase I 
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Magnet-phase II 

• Phase 2: AT H-mode (DT-2, 10y) 

• Ip=11-15MA； Bt=7.5T,  BetaN=3.0 

• R=6.0m, a=2.0m, K=2.0, Advanced TMB 

• Advanced diagnostics  (DEMO-relevant) 

• Extension DIII-D AT(10s) to EAST(1000s) 

• Explore possibility for Ini =1.0 

• DEMO relevant H&CD  

• Explore possibility for EC (H&CD) only 

 

Joint DIII-D /EAST efforts 

at βN ~ 3.5, fNI ~ 1, neGW~0.8 
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Magnet-phase II 
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Core technology 

High BT 
Nb3Sn ? Nb3Al? 

HTS？ 
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>15T 

NbTi 

Nb3Sn 
+     ？？ 

YBCO 

Bi-2212 

Or … 

？？ 

Nb3Al 

• Superconducting wire or tape 

• Large current conductor 

• Magnet manufacturing technique 

• … 



Core technology 
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Core technology-Bi-2212 

Bi-2212 
20kA超导变压器 

Bi-2212导体测试装置 

Bi-2212导体 
接头 

Hall传感器的安装 

电流标定 

Bi-2212超导导体研制 
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Core technology-Bi-2212 

Max.20 T 

 

 Ic@4.2K, 26kA 
 Joint resistance is about 4 nOhm 

 
下一步实验 
 

1. Test under magnetic field 
2. Research on the quench propagation 
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Core technology-Nb3Al 

Max.20 T 
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Core technology-Nb3Al 
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Core technology-YBCO 

Max.20 T 
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上海超导带材 

(c) 
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Aluminum sheath 

SS sheath 

Copper sheath 

SS sheath Aluminum sheath Copper sheath 

North China Electric Power University 



Core technology-CS coil 

Max.20 T 

CFETR CS model coil  
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Core technology-CS coil 

ASIPP Test 
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Test facility 

Max.20 T 

Superconducting wire testing 

Background magnet 

Main testing 

Superconductor 

1.     Magnetic field：0-16T 
2.    diameter：70cm 

 

1. Ic test at 4.2K -80K 
2. Ic test under strain 
3. Quencn propagation 
4. RRR testing 

 

1. NbTi 
2. Nb3Sn 
3. Nb3Al 
4. MgB2 
5. YBCO 
6. Bi-2212 
7. Fe-based 
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Test facility 

Max.20 T 

Superconducting conductor 

Test facility 

电流：58kA 
磁场：1.83T 
耦合系数：0.8 

超导变压器 

低温液体管路 

背场磁体 
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Test facility 

Max.20 T 

Superconducting conductor 

200~600mm磁场均匀度为98.31%，
在150~650mm磁场均匀度为89.15%. 

高场
超导
导体
测试
平台 

背场磁体 
•磁场：6T 
•口径：80mm 
•高场区：500mm 
•磁场均匀性：98% 

20kA超导变压器 
数据采集系统 
磁体失超保护等 

已具备条件 
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Test facility 

Max.20 T 

Superconducting magnet 
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