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Table. 1 Specifications of analytical model of tri-axial cable

Nominal voltage [kV] 11
Nominal current [kKA] 3.0
Load factor of U phase 0.8
Inner radius of U phase [mm] 31.6
Number of coated conductor tapes (U/V/W) 45/47/50
Twist pitch [mm] 500
PPLP® insulation thickness [mm] 2.0
Thickness of low heat conduction layer [mm] 12
Flow rate of LN, [L/min] 60
LN, inlet temperature [K] 65
LN, inlet pressure [MPa] 1.0
35
-k =0.018
30
—o-k =0.0018
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Fig.1 Dependence of maximum cable length on heat intrusion
from outside.
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Table 1. Prameters of 3km the Model Cable qé 0
Parameter Value # 7
Inlet Temperature of cable 67 K
Inlet pressure of LN, coolant 500 kPaG 70
Initial volume flow rate of LN, coolant 60 L/min
Heat load 2.0 W/m ® 0 500 1000 1500 2000 2500 3000
Joule self-heating of conductor layer 73.97 kW/m/ph Time (s)
(with fault current of 3L.5 kA) Fig. 3. Calculated temperatures of the coolant and at each
Joule self-heating of shield layer 88.62 kWW/m/ph layer at the outlet. (a) 20 m cable. (b) 3 km cable.
(with fault current of 31.5 kA)
AC loss of conductor layer (3.0 kA) 0.6 W/m/ph SEH
AC loss of shield layer (3.0 kA) 0.3 W/m/ph . .
Diclectric Toss (66 kV) 0.1 W/n/oh [1] T Yastp, K. Agatsuma, et al. “Temperature and pressure
- simulation of a 1.5-km HTS power cable cooled by
Outer radius of conductor layer 12. 38 mm subcooled LN: with a fault current,” IEEE Trans. Appl.
Outer radius of dielectric layer 19. 95 mm Supercond., vol. 26, no. 3, Apr. 2016.
Outer radius of shield layer 22.09 mm
Outer radius of protection layer 23.00 mm Egﬁ;_:
Average inner radius of corrugated pipe 53.50 mm KWFZED—EB1% NEDO OBk 1 e EmE AL
Fanning friction factor 0.0175 (RHEE AT REZE | 12 L 0 Eh L7
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Thermo-hydrodynamic analysis of 100km DC superconducting power transmission system
based on Ishikari Project
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Fig. 1 Thermo—Hydrodynamic analysis of 100km SC power transmission line
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Fig. 1. Conceptual diagram of power system with energy storage
function by DC superconducting cable.
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Fig. 2. Example of the application of DC superconducting cable
to 10-MW-class micro grid.
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Fig. 3. Smoothing of output fluctuation from photovoltaic array
based on energy storage function by DC superconducting cable:
Prv: output from photovoltaic, Pis: output to infinite bus, Psc:
output compensation by the cable.
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Fig. 2 Current-voltage characteristics of joint samples: (a)
REBCO tapes and (b) Bi-2223 tapes.

Table 1 Specifications for each sample (Ic: Critical current,
Ry: Joint resistance, Si: Joint area, RiS): Joint resistivity).

Sample  Ic(A) R Q) Si(mm?) RS (nQcm?)
RE-UWI1 101 220 14.4 31.7
RE-UW2 92 268 12.6 33.8
RE-UW3 99 236 13.8 32.6

RE-MJ 100 176 20.0 352
Bi-UW1 37 106 18.9 20.0
Bi-UW2 22 233 16.6 38.6
Bi-UW3 71 107 17.0 18.2

Bi-MJ 159 90 23.7 21.3
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