
【産業競争力懇談会 ２０２２年度 プロジェクト 最終報告】

２０２３年２月９日 

【超電導で拓くカーボンニュートラル社会】 
～Appendix～ 



 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

  

 

 

 

 

 



2 



3



4 

= | || | cos

= sin

Grid 
(Infinite bus, 

Vinf) Power 

TTransmission 
lline  

Gen 
E 



5 

= + +

= 1.1 p. u. = 0.20 p. u. X =  0.3 p. u.  (= 0.15x2)
= + + = 1.6 p. u

= 1.1 p. u. = 0.73 p. u.
0.2 p. u.180km =  1.1 × 10   p. u./km

0.73 p. u.  ÷  1.1 × 10   . = 663.6 700 (km)

= 3 + + = 0.87 .sin = 1
 = =  = 1.600.87 = 1.84



6 

 



7 



8



9



10 



11 



2022



2 

 



3 



4 

 



5 



6 



7 



8 

 



  



2 



3 



4 



5 



6 



 
 

 
 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 

1 



2 



3 



 

 

 

  

 

   

 

 

 

   

  

   

 

 

 

 

 

 

 

 

 

 

   

 

  

 

 

 

 

 



2 

®

®



3 

®

®



4 

®



5 









/mm /mm ( ) Ic(77K,s.f
.)

95%Ic 95%Ic 95%Ic 95%Ic

[WT1]

TypeH 4.3
0.2

0.23
0.01

170
~200

80N 130MPa 0.2 80

TypeG 4.3
0.2

0.23
0.01

Ag-
Au5.4wt% 80N 130MPa 0.2 80

Type
HT-SS

4.5
0.1

0.29
0.02 (0.02mm) 230N 270MPa 0.4% 60mm

Type
HT-CA

4.5
0.1

0.34
0.02

Cu
(0.05mm) 280N 250MPa 0.3% 60

Type
HT-NX

4.5
0.1

0.31
0.03

Ni
(0.03mm) 410N 400MPa 0.5% 40mm

InnoST
( )[WT2]

4.3
0.3

0.23
0.03

130
~170 80MPa 30



/mm
/mm /mm ( ) Ic(77K,s.f

.)
Ic(4.2K,5

T)
Ic(4.2K,1

5T)

77K
95%Ic

5

77K
95%Ic

5

OST 1,2
[WT3]

37 18 0.8 - -
Ag

Ag - 10.3
0.2A - - 150MPa 0.6%

OST 1,3
[WT4]

37 18 0.8 - - - - 360A 260A - -

OST 1,4
[WT5]

85 18 1.3 - -
Ag

Ag - - 881A - >200
MPa 0.6%

OST 1,4
[WT5]

85 18 - 1.2 0.54
Ag

Ag - - 429A -
150 160

MPa >0.6%

OST 1,4
[WT5]

85 18 - 1.2 0.77
Ag

Ag 0.1mm - 466A - 300MPa >0.4%

NIN
6

[WT6]
19 18 1.0 -

Ag
Ag - - ~400A ~146A - -

Oxford Superconducting Technology Bruker-OST
[WT3] Fig. 3
[WT4] Ic
[WT5] Eig. 6

77Ks.f. 95 Ic
NIN:Northwest Institute for non-ferrous Metal Research



















®



®

®



Monofilament, straight
20210127-3, 88.5 mT

10 filament, spiral
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top steel plate top copper plate
iron-nickel core winding pack
copper plate
bottom steel plate and side supports

Winding pack HTS coil with pole piece

Cold yoke

HTS coil + pole piece

Warm rim

HTS coil mounting on cold yoke

(a)

(b) (c)

(d) (e)

EcoSwing



SUPRAPOWER



NEDO 3 MW DOOSAN 5 MW

1200 mm

1 MW

KIT 10 kW
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Kalsi GPS & 3 MW
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New Zealand Industrial Research Ltd., Victoria 1MVA-11 kV/415 V
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