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Generator A B C 
Number of poles 28 36 36 
Frequency [Hz] 3.5  4.5 4.5 

Rotor outer diameter [m]  4.52 4.56 4.56 
Stator outer diameter [m] 5.16  5.14 5.14 

Stator length [m] 1.10  1.08 1.08 
Pole pitch [mm] 510  401 401 
Slot pitch [mm] 57 45 45 

Electric loading [A/cm] 1200 1200 1200
Total slot number 252 324 324 
Flux /pole [Wb] 0.46  0.36 0.36 

Magnetic flux density  
in air gap [T]

1.06  1.05 1.05 

Magnetomotive force of   
field winding [kA/ ]

50.3  43.4 63.3 

Synchronous Reactance [pu]  0.68  0.61 0.36 
Total volume of HTS [m3] 0.117 0.123 (2.37) 

Generator weight [ton] 75  69 168 
Efficiency [%] 95.3 95.5 88.1 

1B-a01 回転機
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Current transport property of HTS racetrack coils for motor stator windings 

FUKUI Masanori, NAKAMURA Taketsune, AMEMIYA Naoyuki (Kyoto Univ.); OSAMURA Kozo (RIAS);  
ITOH Yoshitaka, YOSHIKAWA Masaaki, TERAZAWA Toshihisa (IMRA) 

E-mail: tk_naka@kuee.kyoto-u.ac.jp  
 

[1] High Tc 
Superconductor Induction-Synchronous Machine: HTS-ISM [2]
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Fig. 1. Photograph of racetrack double-pancake coil made of 
YBCO coated conductor, which is insulated with polyimide 
tape. 
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Fig. 2. Electric field versus current property of YBCO 
racetrack double-pancake coils used for the stator windings, 
at 77K. 

 

 
Fig. 3. Photograph of fabricated HTS stator. 

 

[1] : Web21, 2010 3 , pp. 5-7 (2010) 
[2] T. Nakamura et al.: Supercond. Sci. Technol., Vol. 20, pp. 

911-918 (2007) 
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1B-a04 回転機
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Fig.1 Structure of the novel HTS-LSRM x = 0mm

Fig.2 Simulation model 

Fig.3 Simulation results 
 

1B-a05 電気機器 (1)
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1B-a07 電気機器 (1)



― 28 ― 第83回　2010年度秋季低温工学・超電導学会

HMF )(
3
4 3

pM r                 (1)

)(6 pfpD r vvF               (2) 

magnetic filter

flow

superconducting 
magnet

simulation area 
of fluid analysis

simulation area of 
magnetic field analysis 

B

1B-a08 流体磁気



第83回　2010年度秋季低温工学・超電導学会― 29 ―

u0

Di i

Zi

i=ZiF i  

u0=

T. Akazawa, et al.: Abstracts of CSJ Conference, Vol. 81 
(2009) p.189.
J. Lu, et al.: Electrochimica Acta, Vol. 53 (200 ) p.768.
Comsol Maltiphysics User’s Guide, Version 3.5a, Comsol 
AB, 2009.
M. Takeda, et al.: IEEE T. Appl. Supercond., vol. 14, (2004)  
p.1543.Fig.1  The device assumed in this study. 

1B-a09 流体磁気
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1B-a10 流体磁気
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Fig. 1  Calculation result under gravity and homogeneous 
magnetic force when yBB )( =-1350 T2/m. 

Fig. 2  Calculation result under inhomogeneous horizontal 
magnetic force.  
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10-3m/s 

1B-a11 流体磁気
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1B-a12 流体磁気
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Table 1: S1-Global Cryomodule Parameters 
 Module-A Module-C 

Vacuum vessel, m L=6.09, O.D.=0.965 L=5.8, O.D.=0.965 
Gas return pipe, m L=5.83 , O.D.=0 32 L=6.0, O.D.=0 31 

80 K shield, m L=6.0 (210 kg) L=5.9 (182 kg) 
5 K shield, m L=6.1 (185 kg) L=6.0 (167 kg) 
Cavity package KEK-a/KEK-b FNAL/DESY 

Cold mass, kg 100 2 / 100 2 100 2 / 100 2 
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Fig. 2 Cool-down of 8 cavities in S1-Global cryomodule 
 

[1] N. Ohuchi, et al.: Abstract of CSJ Conf. 82 (2010), P. 67. 
[2] N. Ohuchi, et al.: Proceedings of LINAC10 Conf. Tukuba, Japan 
(2010), MO302. 
 

 

 
Fig. 1 S1-Global cryomodule. (a) FNAL cavity: 2 sets, (b) DESY cavity: 2 sets, (c) KEK cavity-a: 2 sets, (d) KEK cavity-b: 2 sets 

1B-p01 加速器
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KEK ILC S1-Global 1

2K

S1-Global A
C 2

2K

Gas Return Pipe, GRP
5K,80K

Support Post, SP)

2K 300K

2K

363 Table 1
Fig.1

Wire Position Monitor(WPM)

Table 1:Sensors List 
Cryomodule Cooling system 

Cernox 55 17 
Carbon 32 - 
Pt-Co 53 1 

Pt100 - 3 
Thermo couple 75 9 

Strain gauge 48 - 
Pressure - 7 

Flow - 2 
LHe level, Etc. 9 4 

Pin diode 48 - 
Total 363 Without WPM

Fig.1:System diagram 

1  N.Ohuchi,et al.:Abstract of CSJ conf, 82(2010)p.67 
2  N.Ohuchi,et al.:Proceedings of LINAC10 Conf. Tsukuba, 

    Japan(2010),MO302. 

1B-p02 加速器
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           (a)                           (b) 

Fig. 1  Cross sections of INFN (a) and KEK (b) Cryomodules 
 

Table 1: Calculated Static Heat Load to 4 Cavities (W) 
 Module-A 

KEK 
Module-C 

FNAL/DESY
Four input couplers 0.17 0.25 
HOM RF cables 1.24 0.02 
Thermal radiation ~0.0 ~0.0 
Four tuner driving shafts 0.48 - 
Piezo cables 0.84 0.03 
Wires of sensors 1.9 1.0 
WPM connection pipe 0.17 ~0.0 
Total 4.8 1.3 

Fig. 2  Evaporated flow rate of He gas while heat load measurement 
 

Fig. 3  Pressure (P104) and temperature (TI107) of helium 
 

[1] N. Ohuchi, et al.: Abstract of CSJ Conf. 82 (2010), P. 67. 
[2] N. Ohuchi, et al.: Proceedings of LINAC10 Conf. Tukuba, Japan 
(2010), MO302. 
[3] N. Ohuchi, et al.: Abstract of CSJ Conf. 83 (2010), 1B-p01.  
[4] Y. Kondou, et al.: Abstract of CSJ Conf. 83 (2010), 1B-p02.

1B-p03 加速器
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Vacuum vessel length (SS400) 5515 mm 
Vac. vessel outer diameter 965.2 mm 
Gas return pipe length  (SUS316L) 5832 mm 
Cold mass  
     4 cavities 410 kg 
     Gas return pipe 515 kg 
     5 K shield (A1050) 185 kg 
     80 K shield (A1050) 210 kg 
     Helium supply pipe (SUS316L) 50 kg 

1B-p04 加速器
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Superconducting magnet system for the J-PARC neutrino experiments (22)  
- Operation status of the magnet system - 

T. Nakamoto, Y. Makida, K. Sasaki, O. Araoka, M. Iida, H. Ohhata, T. Okamura, T. Ogitsu, N. Kimura, S. Suzuki (KEK) 
E-mail: tatsushi.nakamoto@kek.jp 

 

 
Table 1

[1] 2009

Table 1 Summary of operation of the superconducting magnet system for J-PARC neutrino beam line 

1B-p05 加速器
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J-PARC

Superconducting magnet system for the J-PARC neutrino experiments (24)

Pressure rise analysis of supercritical helium during quench

, , , , , , , , , , (KEK)
OKAMURA Takahiro, SASAKI Ken-ichi, KIMURA, Nobuhiro, OGITSU Toru, MAKIDA Yasuhiro,
NAKAMOTO Tatsushi, OHHATA Hirokatsu, IIDA Masahisa, ARAOKA Osamu, SUZUKI Shoji, (KEK)

E-mail: takahiro.okamura@kek.jp
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Fig. 1 Conceptual quench recovery system.
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1B-p07 加速器
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Status of Manufacturing of ITER Superconducting Coil in Japan 

, , , , , , 
, , , , , 

Fig.1 Manufacturing procedure of ITER TF coil.

Fig.2 ITER Central Solenoid (CS).

1B-p08 ITER
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Fig. 1 Measured and expected curvature of wound dummy 
conductor. 
 

Winding head

Winding table
Mandrel

Straighten bender

 
Fig. 2 Winding system for 1/3 scale winding.  
 

Winding table for 1/3 scale winding

Wound conductor whose length is around 1/2 turn of 1/3 scale winding  
Fig. 3 Wound dummy conductor and winding table for 1/3 
scale winding.  

 

1B-p09 ITER
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TAKANO Katsutoshi, KOIZUMI Norikiyo, MATSUI Kunihiro, HEMMI Tsutomu, NAKAJIMA Hideo JAEA  
E-mail: takano.katsutoshi@jaea.go.jp 

 

Table.1 Manufacturing procedure matrix of RP in JA and EU. 
 JA EU1 EU2 

RP type Regular Side Regular 
Material Hot-roll Forging Powder HIP 

Number of segments 10 7 15 
Welding Laser EB TIG 

Assembly procedure Welding 
only 

Welding local 
jointed groove 

machining 

Welding 5-mm 
depth full groove 

machining 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1 Regular Radial Plate Segument. 

Fig.2 Laser Welding. 

Fig.3 Manufacturing of CP. 

1B-p10 ITER
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Qualification test results of the stainless steel for ITER TF Coil Structures 

IGUCHI Masahide, SAITO Toru, KAWANO Katsumi, TSUTSUMI Fumiaki, TAKANO Katsutoshi,  
CHIDA Yutaka, NAKAJIMA Hideo (JAEA) 

E-mail : iguchi.masahide@jaea.go.jp 

Name of part Maximum
Thickness

Maximum 
Width 

Final Product 
Shape Fabricator

Average 
of KIC

[MPa m]

PCR Center Rib 190mm 1270mm Block 
Company 

A 

223
PCR Side Rib 022kcolBmm0751mm561
PCR Flange 512kcolBmm0301mm022
Outer Plate 166mm 650mm Bended plate 

Company 
B 

274
Side Plate, Left 242epahseuqinUmm072mm006
Side Plate, Right 462epahseuqinUmm072mm006

1B-p13 ITER
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