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Table 1 Refinement results on XRD patterns for MgB, wire
with 10 wt% pyrene additive sintered under different sintering
conditions [1].

Sintering conditions 600°C,4h 800°C,0.5h
a(d)  3.0725(5) 3.0707 (4)
Lattice parameters
c(A)  3.5231(5) 3.5206 (3)
Peak broadening X 021 (1) 0.18 (2)
coefficients Y 0.52 (23) 0.20 (16)
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Fig.1 Temperature dependence of B, for MgB, wire with 10
wt% pyrene additive sintered at 600 °C for 4 h and 800 °C for
30 min [1].
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Fig. 1 Seconda electron images of ex-situ MgB, bulks
sintered at 900°C. (a,b,c) Sintered under ambient pressure from
high purity MgB, powder (a), carbon substituted MgB, powder

(b), and ball-milled MgB, powder (c). (d) Hot-pressed.

F T T T T T ]
102 L
g -
G 10" R et 3
= S eIy 3
Q C K ]
ol | ——conventional MgB, :8.3% i
10" & —o— high purity 126% =
E —o— C-substituted :35% 3
C —— ball-milled 1 43% :
L —v— hot-pressed : 59% J
101 | | | | |
0 50 100 150 200 250 300

T/IK
Fig. 2 Temperature dependence of electrical resistivity for
ex-situ MgB, bulks.
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Fig. 1 Mg powder size dependence of J.-H curves (1 mm ¢ )
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Fig. 3 Optical microscope images of longitudinal cross
sections of wires with different Mg powder size(1mm ¢ )
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1. K. Higashikawa, et al.: Abstracts of CS] Conference, Vol. 87, p. 98

Measured magnetic field B, (mT)
[ ———
-240 460

Fig. 2 Comparison between high resolution
remanent magnetic field image at 10 K and
optical micrograph for the position (1) in Fig. 1.

(3) J, ~ 2.5 MA/cm? (4) J, ~ 1.5 MA/cm?

Fig. 1 (a) Schematic diagram, (b) optical micrograph,
(c) remanent magnetic field distribution at 10 K, and (d)
estimated J; as a function of longitudinal position of the
sample characterized by scanning Hall-probe
microscopy. (1) to (4) are the positions described in
detail in Figs. 2 and 3.

50 um 50 um 100 pm

13.4 Compositionof B 21.8

Fig. 3 SEM images for positions (2), (3) and
(4) in Fig. 1 (d) with different values of local J..
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Fig. 2. Measured stress—strain curves at room
temperature and liquid nitrogen temperature
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Fig. 3. Relation between longitudinal strain and
lateral strain at liquid nitrogen temperature
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1. X. Jin, et al.: Tensile strain dependence of critical current
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Cable Project
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Fig.1 Data Center (iDC) and the 2000-meter
Superconducting DC Power cable.
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Fig.1 Model Cable Structure (Radial Direction)
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Fig.2 Model Cable Structure (Longitudinal Direction)
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Fig.3 Pump Circulation Model
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Maximum cable length and cable structure in an HTS tri—axial cable
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Table 1 Specifications of analysis.

Conductor composition BSCCO 1-layer

HTS tape thickness 0.3 mm

Cu stabilizer thickness 2.2 mm

a-b and b—c¢ 5.5 mm

PPLP® insulation thickness .
outer side ¢ 3.0 mm

Nominal power 230 MVA
Nominal voltage 66 kV
Transport current 2.0 kA

Internal diameter of corrugate pipe 108 ~ 200 mm

Heat penetration 2.5 ~ 4.6 W/m

m— O

e— f—

-\QBAE

(1) Parallel flow (2) Counter flow
Fig.1 LN, flow ways.
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-&-Parallel flow (b)
-o-Parallel flow (3)
~o-Counter flow (b) ||
& Counter flow (a)

Maximum cable length

100 120 140 160 180 200
Internal diameter of thermal msulation [mm]

Fig.2 Maximum cable length as a function of internal diameter

of thermal insulation.
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Design of high-quality power transmission cable using the longitudinal magnetic field effect
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Fig. 1. Cable efficiency vs By for various
superconducting layer numbers.
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Eddy Current Loss of Cryostat Pipe of HTS Power Cable
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Fig.1 Shape of Corrugated Pipe

Table 1 Dimensions of Cryostat Pipe

Item

Inner pipe Outer pipe
Inner diameter (mm) 64 100
Outer diameter (mm) 70 110
Mean diameter 2rmean (mm) 67 105
Height/corrugate shape A (mm) 2.5 5
Pitch/corrugate shape p (mm) 7.5 9
Thickness ¢ (mm) 0.5 0.6

4 T
35 1 @ Measured H

~ o . XCalculated for cor.ruga}ted pipe St eEas
\E F Calculated for cylindrical pipe
a 9 . at 60Hz st . Pl A
ke b Tnndepipes 77K -~ R
b=l . L i T LR
g 15 | Out r pipe 77K — A
3 1 R
%055. i i .fA:
g 0t Samaa: | .

o g RO
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Inner longitudinal magnetic flux of SUS pipe ®(Wb)

Fig.2 Comparison of Measured and Calculated Results
for Eddy Current Loss of SUS Cryostat Pipe
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Fig.3 Estimated Result of Eddy Current Loss of
SUS Cryostat Pipe for Actual Use
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AC Loss of 66kV Class Yttrium—based HTS Power Cable with Large Current Capacity
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HTS shield

Core protection  Cryostat

HTS conductor

Former

Electric insulation Copper shield

Fig.1 22m Yttrium- based IBAD-PLD HTS Cable

Table 1.Components of 22m Yttrium based IBAD-PLD Cable

Component Specifications
. Former Stranded Copper wires(140mm?) 20mmeg
HTSconductor 4kA) 4layers,All4mm-w tapes( I:=240A/4mm)

__Core protection ] Nonwoventapes 45mme
_Cryostat  Doublecorrugated SUS pipes
Jacket PE 114mme

Cooling system -

o .',l:l_l "o
-

Conductor = Shield=5kA
=

/
/ —BRRRA

Y ,WYW
e
Time (ms)

Fig.2 22m HTS Cable System of Current

I * |

1 1 T
77K (Short sample) Target:2W/m@5kA
O 77K .
= L5 ] 67K Conductor loss (1)
g +
§ Shield loss
v% L i
9 C 0
@) m
M
< 0.5 O
o
o F) ﬁ O $ L e
o 1000 2000 3000 4000 5000 6000

Current (Arms)

Fig.3 Measured AC Loss out of 16m Portion of 22m Cable
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Fig.3  Superconducting DC cables for railway systems
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In—grid demonstration of high—temperature superconducting cable
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