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A Study of a Conduction Cooling System of a HTS SMES System
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ABSTRACT: A superconducting magnetic energy storage (SMES) system has shorter response
time and longer life time, and is more economical, and environment-friendly than other un-
interruptible power supply (UPS). A conduction cooling system is well answer for the high
temperature superconductor (HTS) SMES system. Because the conduction cooling system is
simple, light and small structure. The purpose of this paper is to design and verify the effec-
tive conduction cooling system for the HTS SMES system. The analysis of heat loads in
cryostat is performed. Thermal shield heat loads, temperatures of HTS coil surface and con-

duction Cu plate are estimated and measured.
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Fig. 1 Outline of HTS SMES conduction cool-
ing system.
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Table 1 Heat load of cryostat

Conduction load | (W) | Radiation load | (W)

80 K support bar| 0.506 | Thermal shield {14.370
20 K support bar| 0.053 LN2Z tube 1.348
LN2 tube 0.305 HTS coil 0.012
80 K cooler port | 1.874 Mid_sum 15.730
20K sensor line [ 1.104
Mid_sum 3.841

Total 19.571




Fig. 2 Test equipments.
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Fig. 3 Variation of the GM cryocooler 1st and
2nd head temperature.
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Fig. 4 Variation of the conduction cooling path
temperature without thermal shield cool-
ing.
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Fig. 5 Variation of the conduction cooling path

temperature with thermal shield cool-
ing.
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Fig. 6 Power consumption of GM cooler.
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Fig. 7 Heat loads of 2nd stage.
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Table 2 Temperature of conduction cooling path
(Ist stage : no load)

HTS coil | Current _
heat laod lead Cu(}[;l)ate HT(?{ )0011
(W) (K)
0 28.9 65 149
5 30.2 12.4 19.8
10 31.8 165 23.9
15 331 19.1 25.9
20 36.2 215 285
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Table 3 Temperature of conduction cooling path
(1st stage : 50 W)

HTS coil | Current -
heat laod lead Cu(IL:{)l)ate HT(?OC oil
(W) (K)
0 438 6.6 15.1
10 49.6 165 235
20 56.5 21.9 28.7
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