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Series operation of liquid N2 circulation pumps  
for a long-length superconducting cable system 

1. H. Watanabe et al., Proc. of 26th Int. Cryogenic Eng. 
Conf./Int. Cryogenic Mater. Conf. 2016, New Delhi, India, 
Mar 7-11, 2016. 
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Thermal insulation analysis of cryogenic pipe in Ishikari Project - 1

Q12

R. Byron Bird et al, Transport Phenomena, p. 447, 1960, 
John Willey & Sons, Inc.
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Fig. 1 Principle of operation for FESS. 

 Fig. 2 Configuration of FESS demonstration machine.

Table 1 Specifications of FESS. 
Output power 300 kW 
Storage capacity 10 kWh 
Maximum operating speed 3,000 min-1 
Flywheel material Steel (CrMoVNi alloy) 
Flywheel mass / 
dimensions 

4,000 kg / 
1.44 m in diameter and 0.29 m in 
height 

Thrust bearing Magnetic bearing composed of RE 
HTS coils and bulks 

Radial bearing Active magnetic bearing for assistance 

Fig. 3 Stability of SMB for the highspeed revolution test. 
 

1. T. Yamashita, et al., Abstracts of CSSJ Conference, Vol. 93 
(2016) p.128 
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1. T. Yamashita, et al. Abstracts of CSSJ conference, vol. 93 
(2016) p.127 

2. K. Nagashima, et al. QR of RTRI, vol. 49 No. 2 (2008) 
127-132 

3. K. Mizuno, et al. Abstracts of CSSJ conference, vol. 94 
(2017) p128  

Fig. 1 A model coil structure (reduce eddy current) 
 

Fig. 2 B model coil structure (normal model) 

Photo 1 New structure D.P. coil B model  

Fig. 3 I-V curve of D.P. coil 
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[1] T. Yamashita, et al.: Abstracts of CSJ Conference, Vol. 93 
(2016) p. 127. 

[2] K. Nakao, et al.: Abstracts of CSJ Conference, Vol. 93 
(2016) p. 128. 

[3] Y. Miyazaki, et al.: Abstracts of CSJ Conference, Vol. 94 
(2017) p. 127. 

 
 

 

 
Fig. 1 Schematic of experimental set up for the SMB. 

 

 
Fig. 2 Tensile test for the SMB support. 

 
 

 
Fig. 3 Experimental stress-strain diagram and calculated 

stress distribution of the SMB support. 
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