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Fig.1 Configuration of experimental apparatus 

 
Fig.2 Radiation heat load vs. temperature of higher 

temperature sample. 
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Evaluation of magnetic field distribution of the various shape  
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Fig.1 Applied magnetic field dependence of trapped field 
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Fig.2 Height dependence of trapped field at 25 K 
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Fig. 1 Temperature dependence of the trapped field for 
MgB2 bulks with various crystallites. 

Fig. 2 Magnetic field dependence of the critical current 
density Jc at 20 K for various MgB2 bulks.   

Fig. 3 SEM images of MgB2 bulks. with various crystallites.
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Table 1   Overview of the conductor tests.
 Prototype EF-H EF-L CS 
Strand NbTi   Nb3Sn 
No. of strand 486 450 216  
No. of Cu wire 0 0 108  
Cabling pattern 3/3/3/3/6 3/5/5/6 3/3/6/6  
Sub-wrapping w/ w/o   
Void fraction 30-32% 34%   
Jacket outer 
size [mm mm]

28.0 
28.0 

27.7 
27.7 

25.0 
25.0 

27.9 27.9 

Sample 
configuration 

Racket
-shaped 

  Hairpin-shaped 

     
Test conditions     
Current 20 kA   22.6 kA 
Magnetic field 6.2 T  4.8 T 8.0 T 
*Tcs     
Requirement  5.82 K 6.14 K 7.51 K 
Test result 6.2 K 6.21 K 7.24 K 8.75 K  

(before **the cycle) 
8.85 K  
(after the cycle) 

*Tcs is an abbreviation for current sharing temperature. 
.**The cycle means repeated electromagnetic and thermal cycles. 

 n

 
Table 2   Overview of the conductor joint tests.

 EF Prototype EF Pancake EF Terminal EF Feeder CS pancake CS Terminal 
(Type A) 

CS Terminal 
(Type B)

Joint Type Lap joint    Butt joint Lap joint  
Jointed cables NbTi    Nb3Sn NbTi/Nb3Sn  
Sample 
configuration 

U-shaped Racket-shaped U-shaped Hairpin-shaped Racket-shaped 

Test conditions        
Current 20 kA       
Temperature 4.2 K    7.0 K 4.2 K  
Magnetic field 2 T 3 T  2 T  4 T  
Cooling Bath   Forced flow Bath 
Joint resistance        
Requirement   5.0 n       
Test result 1.9 n  1.9 n  2.1 n  1.7 n  2.1 n  1.2 n  16.8 n  
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Current-carrying characteristic of 100 kA-class HTS STARS conductors  
for the LHD-type helical fusion reactor 
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[1] A. Sagara et al., Fus. Eng. Des., 89 (2014) 2114 
[2] Y. Terazaki et al., IEEE Trans. Appl. SC., 24 (2013) 

4801305
[3] Y. Terazaki et al., IEEE Trans. Appl. SC., 25 (2014) 

4602905

Fig. 1 Cross-sectional illustration of a 30 kA-class STARS 
conductor. 

Fig. 2 General view of a 30 kA-class STARS conductor 

Fig. 3 Waveforms of the sample current and the bias magnetic 
field (top) and the sample temperature (bottom). 
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