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Conceptual Design of Terminal Cryostat for HTS Power Cable

defined that heat loads of the terminal
cryostat was only cooled by the liquid
nitrogen without cooling gas. Total heat
loss calculated by analytical and
numerical methods are 46.4W at 0OA and
69W at 1260A for the 3-phase HTS power
cable system of 50MW, 22.9kV.
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Fig. 1. Structure of the HTSC terminal
cryostat @Vacuum vessel ®@Current lead
@Current lead insulator @LN2 vessel ®
MLI

Table. 1. Materials of the terminal cryostat
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Fig. 2. Schematic diagram of the current lead
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k : Thermal conductivity

A cross sectional area of current lead

z © length along the current lead

f : cooling efficiency

m : mass flow of the nitrogen gas

Cp: specific heat under const. pressure

p . electrical resistivity of current lead

I : current
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Table. 2. Optimal cooling load and optimal

shape of the current lead

(Q/Dopr [W/KAT|UL/A)opr [A/m]

Conduction

. 42.4 3.5E6
Cooling
Vapor .
) 22.1 4.8E6
Cooling
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o Stefan-Boltzmann constant
F, : emissivity factor

F,_,: shape factor
A ¢ vessel area

subscript 1 and 2 : inside and outside
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Table. 3. Heat load of the terminal cryostat

Values [W]
Heat Load
0A 1260A
Conduction heat _
33.8 | 53.4
from the current lead
Radiation and conduction heat 11
from the thermal insulation '
Conduction heat
11.5
from the vacuum vessel
Joule heat of the n.c.-s.c. 0 5
joint and n.c. in LN,
Total 46.4 69

dxglel #0898 Table. 3.9A B <&
F %ol AFEYHAL B3 o] AujHe
2 Zastn dSe ¢ £ U ddAE 53}
grte g EFet vl W FEE & F
gom AFLINZREH Solor AL 4
oA AAgAALL77Hx &eaE 5 EF
2 11.5We 2 @S vz g, ol ¢
o HezE HFAHIE7] Y EHRo % &
FotE 29 7 e MY TAF 240 En
B dApe 2147|220} AFMEAIEQ A
ARNZAES 71N E Adete) A3y 29
of osf FAHHAFY .

(& 1 2 9)

(1) T.Shimonosono, S.Nagaya, T.Masuda,
S.Isojima,Development of a Termination for the
77TkV~Class High Tc Superconducting Power
Cable”, IEEE, Vol.12, No.1, pp.33-38, 1997
[2] Claus Nygaard Rasmussen, Carsten
Rasmussen,”Optimization of Termination for a
High-Temperature Superconducting Cable with
a Room Temperature Dielectic Design”, IEEE,
Vol.9. No.1l, pp.45-49, 1999

(3) 39 2095712 A=WZts]s HTSHF
Mol godst dAT, Fx2AT - AT,
pp.198-201, 1999



