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nakamuramao
長方形



600 MPa 2 kA 
SMES 

650 mm 4 3.5 T 

20-40 K, 2 kV 

3 W/m2 7
21 W/m2

2 kV 3
6 kV)

650 mm 

2
MJ 

Ic=20 A/cm-w @77K, 3 T 1 GPa
100 m 

2 GJ SMES 

SMES 

2GJ SMES 

2
Yoroi-coil
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( ) 
 

 

 

Yoroi-coil (Y-based oxide superconductor and reinforcing outer integrated coil ) 
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2.5 MJ

2.5 MJ

(3.4MJ 30T, 4.2K)
2GPa
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.. 1.2  

  
1/3   

CO2   
  

Y   
  

  
  

66kV 5kA   
570MVA   
275kV 3kA   
1420MVA)  

  
66kV 5kA   

2.1W/m  

66kV  

66kV/5kA 
570 MVA 

154kV/CV or 
OF   

154 kV/700 A  
x3  

66kV/5 kA  
x1  

275kV  

275kV/3kA 
1420 MVA 

275kV 
  

275 kV/1 kA  
x3 (CV) 

275 kV/3 kA  
x1  

HTS  
HTS  

  
  

 

 

HTS  

HTS  

66 kV/5 kA 275 kV/4 kA  
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.. 1.2  

  

2mm
4   

4mm  

4 @5kA  
:0.5  

(Ic=14.1kA)  
0.4 0.6mm  

Jc  0.3mm  

4mm 4444   

Hybrid-4442  
( 2mm )  

Hybrid-4442  
( 2mm )  

2mm 2222   

 Jc   
0.3~0.4mm  

0.1~0.2mm  

 @74K   
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 15m   
              
              

 H24 12 ~H25 2   
    

. 1.2  

66kV -5kA  
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66kV10m 1  
2W/m- 5kA 75 77K 

 
    20 (1 8h ON / 16h OFF) 

 

. 1.2  

66kV -5kA  
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0.80 W/m 

 
AC  

 
310kVPD  
22 mm 

 
1155 kV 

21.5 mm 

 
 

( )400 mm2  

 ( 412 mm2  

  35.4 
 
2   

Expected Ic 

33 3 mm-   30   
34 3 mm-   30  

5400 A (Ic=300 Acm-1 at 77 K) 
 

 22 mm(  AC 22.0 kV/mm 
                         IMP 83.0 kV/mm) 

 79.4 
 
1  

 

  80.0  5 mm-   43   
6450 A (Ic=300 Acm-1 at 77 K) 
 

 

2  
No.2 

 

  81.0  w 6 t1(3.5 mm2) 30  
 83.0   w 6 t1(3.5 mm2) 30  

210 mm2  86.5 

 

0.15 W/m Ic=10 kA at 70 K 

0.60 W/m 

0.05 W/m Ic=11 kA at 70 K 

. 1.2  

275kV-3kA
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30m Ic (@77.3 K)  
 6800 A ( 5400 A   

 7000 A ( 6450 A)  
 

(11/18: ON ~ 12 )  

200kV 3kA 8h on- 16h off  

(PD)  
310kV-10min   

  

   

30m HTS    

  

3  

 72K 
> 3 kW 

 200 kV ( ) 
 3 kA 

 > 20 (8 h ON, 16 h OFF) 

. 1.2  

275 kV - 3 kA  
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.. 1.1  

LIPA 
570 MVA 

10000 MVA/m2

:
570 MVA 37000 MVA/m2

LIPA 4

Albany Project
Albany 

0.35W/m- @0.8 kA
DAPAS 

LS 
1.14 W/m @ 1.4 kA

:   2.1w/m- @5 kA 

Albany 1/7
LS 1/7

DAPAS 

154 kV /3.75 kA

: 275 kV/3 kA

0.8 W/m- @3 kA
1GVA 

275 kV 

LANL, ORNL
(2010peer review)

1 W/m@3 kA

: 0.235 W/m- (LANL,ORNL 1/4 )
150 mm

CO2
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(1)   
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400 kVA  

 
3  

 

400kVA ( 3 )  

400kVA  
 400kVA  

 6.9kV/2.3kV 58A/174A 
 10% 400kVA  

 1 /3  
 6 /2  

 

(1)   
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JEC-2200-1995

2MVA  

 

 

(1)   
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1818. 1.3   
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2,
50

0m
m

 
: 2kW @ 65 K 
: 0.06  @ 80K - -

1919
Ne

 ((2)   
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NZ 
Roebel 400 kVA

Y

65 %
2 kW @65 K, 0.06@80 K 

Y 4 400 kVA

Y

3 100 m 50 A /5 mm-w @65 K 0.01 T

Y 2 MVA 

Y

(1)   
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       A
                  

 
        

50A/cm-w
@77K,3T-200m

PLD BHO 141A@77K,3T
                                     54A@77K,3T-200m             A            
MOD YGdBCO+BZO 50A@77K,3T-124m 

2  
 400A/cm-w

@65K,0. T-100m
PLD 770A/cm-w@65K,0. T-158m         A                  
MOD 524A/cm-w@65K,0. T-100m                    

2 4mm
500A/cm-w-200m

PLD 2mm 540A/cm-w-200m               A             
MOD 4mm 590A/cm-w-80m
RABiTS 2mm 400A/cm-w-72m

5m m 10 -100m
- 1/10

PLD 5mm -10 -100m- 1/10      A                
MOD 5mm -10 –100m– 1/10

Je=50kA/cm2-200m PLD    Je>52kA/cm2-200m 70 mt         A               
RABiTS Je>52kA/cm2                                  

500A/cm-w
-1GPa-200m PLD    >500A/cm-w – 1GPa – 200m             A

2 /
PLD 604A/cm -35m@30m/h 1.6 /Am A
MOD 605A/cm -30m@5,10m/h 1.6 /Am
RABiTS 1600A/3cm @2.2m/h 2.7 /Am

1  

            
km
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[ (<20MPa)  ] 
MOD  

 [ ( 40MPa)  ] 
 

100 
 

80 
 

60 
 

40 
 

20 
 

0 

 
 (M

Pa
) 

# 
80 60 40 20 0 

 

60~90MPa  

100 
 

80 
 

60 
 

40 
 

20 
 

0 

 
 (M

Pa
) 

MOD ( ) 
500            600            700 

CeO2 Temp. 
 600 C 
 650 C 
 700 C 

 

 

 

2222. 1.4   
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20

40

60

80

100

120

140

160

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

I c 
[A

/c
m

w
] @

77
 K

, 3
 T

0
0 0 0 2 0 2 3 0 3 0

BHO BSO

pure BZO

GdBCO+BHO
85 A/cm-w

New Combination
141 A/cm-w

 

50A-200m @77K, 3T 

. 1.4   
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[ ] 
CeO2/LMO/IBAD-

MgO/Y2O3/GZO/HatelloyTM 

(CeO2) 1.8                    
200m 

  

[ ] 
PLD      1.7 m 

New Combination 

200m-54A@77K,3T 

IIc (77K, 3 T)     64A 
Ic(77K,0.1T)    346A 

=   0.185 

Min. Ic (77K,3T)  
= 291A x 0.185=53.8A 

= 

Min. Ic (77K,0.1T) 
=291A 

2424. 1.4   
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80m 
YGdBCO 

+BZO(20mML) 
2.5 mt 

 

 
 

 80m-55A/cm-w@77K,3T 

Ic (min) 50 A/cm-w 

@77K, 3T 

Ic (min) 55 A/cm-w 

2525. 1.4   
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PLD 5mm 10 -100m 

5mm 10 -100m 1/10 

00                     20                     40                     60                     80                    100  (m) 
(m) 

CeO2  

PLD-GdBCO  
30m/h  1.6 m 

 1/10 

 

2626. 1.4   

26/46



0 

100 

200 

300 

400 

500 

600 

700 

 ((m) 
0 35 

@77K,s.f. 

I c 
(A

/c
m

-
) 

30m/h 
Ic, min 604 A/cm-  

1.6 /Am 

2 /Am  

PLD  

 
MOD ( ) 

I c 
(A

/c
m

-
) 

 ((m) 

100 

200 

300 

400 

500 

600 

700 

5 m/h   
10 m/h 

2.3 m 
Ic, min 605 A/cm-  

0 0 30 

@77K,s.f. 

1.6 /Am 

2727. 1.4  

PLD & MOD
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Bi:Y=1:100 

1/100  

 
Bi

(T )

2828. 1.4   
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YY  

 

 

. 1.4   

Ic x L

467 kAm > SuNAM
422 kAm > SuperPower

300 kAm

ISTEC
200m x 54A @77K,3T > SuperPower

50mx 14A @77K,3T

   ISTEC,
124mx 50A @77K,3T

       ISTEC  
55A @77K,3T > amsc        

10A @77K,1T   

50A-200m @77K, 3T

ISTEC  
141A @77K,3T

1400A @50K,3T >
SuperPower

     86A @77K,3T B//c
1353A @50K,3T B//c

SuNAM     
30A @77K,3T      >

29/46

YY  

 

 

. 1.4   

5mm 10 -100m 1/10

>> SuperPowerISTEC
5mm 10 100m

1/10

ISTEC
5mm 10
100m 1/10    

>> amsc        ISTEC
5mm 10

1/10

ISTEC
10mm 20 1/20 > SuperPower

12mm 15 1/15
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.. 1.1  

Ic

LANL IBAD-PLD( )
Ic = 234 A/cm-w@75 K, 1T
SuperPower( ) IBAD-MOCVD

Ic =1353A/cm-w@50 K,3 T
50 m Ic =14 A/cm-w@77 K,3 T
amsc RABiTS-TFA-MOD

Ic =10 A/cm-w@77 K,3 T

Ic =141A/cm-w@77 K,3 T(PLD)
Ic =1400A/cm-w@50 K,3 T 

200 m Ic =54A/cm-w@77 K,3 T(PLD)
Ic =56 A/cm-w@77 K,3 T(MOD)

124 m Ic =50 A/cm-w@77 K,3 T(MOD)

SuperPower( ) IBAD-MOCVD
12 mm-w 12

100 m-5 mm-w 10 - 1/10(PLD)
100 m-5mm-w10 - 1/10 (MOD)
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.. 1.1  

Je

SuperPower( )
50 m TM

800 MPa
amsc

426 MPa

70 TM

Ic,min = 539A/cm-w – Je > 52 kA/cm2 - 200 m
100 TM
Ic,min > 500A/cm-w -1GPa - 200 m

Ag 30 m

SuNAM IBAD-
1000 m – Ic =422 A/cm-w@77 K,s.f.
Ic L 422 kAm

SuperPower( ) IBAD-MOCVD
1065 m - Ic =282 A/cm-w@77 K,s.f.
(Ic L 300 kAm)
amsc RABiTS-TFA-MOD

Ic =10 A/cm-w@77 K,3 T

IBAD-PLD
816 m – Ic = 572 A/cm-w @77 K,s.f.
Ic L 467 kAm
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IEC/TC9090

IEC
(JIS)

 

 

IEC/TC90  
1989  
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PLD 10mm 3 ISTEC  
NEDO  

2  
4  

 
2.6  

 

IEC/TC90  
TC90 WG  

 
 

RRT
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H1 H2 H3 H4   H5 H6  H7    H8  H9 H10 H11 H12 H13 H14 H15H16 H17 H18H19 H20

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.025,000

20,000

15,000

10,000

5,000

0
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  66 kV  

66 kV or 154 kV  

 
66kV or 154 kV or OF (POF)  275 kV 275 kV 

275 kV 275 kV 

6.6 kV 
A  

6.6 kV 
A  

6.6 kV 
A  

6.6 kV 
A  

6.6 kV 
A  

6.6 kV 
A  

66kV  
66kV  
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2275kV  

F  

600

340

CV

275 kV  
 

2,100

760

760

 2275 kV   
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210  

 
66 kV 77 kV (1989 ) 20 MVA

10,600 50 210 
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YY  

FY2013 2015
FY2016

( , )
FY2018

( )

FY2013
( )

FY2013 FY2014
( , )

FY2014
( )

FY2013
( )

(
)

1km 
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IEC/TC90, IEC/TC20 

  

 
IEC/TC90 CD2 2

26 CDV Y
RRT  

 
(J ahTF)

IEC/TC20  

 
IEC/TC90 CIGRE D1
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PCT

H20 7 0 0 25 2 

13 

70 1 6 
H21 27 0 2 54 15 241 2 8 
H22 14 1 4 44 4 203 3 6 
H23 23 2 7 33 1 181 3 14 
H24 31 0 5 24 8 224 0 25 

102  3  18  180  30  13  919  9  59  

 

2013 6 24  
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( 17 18  
2008 EXPO2008  
2009  
2010-2012  
- - 

(  
 

 
 

 

 

(iSTERA)  
(

H21 9 24  
- - 

ALL Japan 
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END 
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