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Fig2 MRI multi-slice images of an embryo mouse in 3T
fields by the high-Tc superconducting magnet .
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Table 1 Specifications of the model coils.

A 300mm7AR 7 300mm7R 7
- 3T=A )L 3 TRFAli = A /v
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oA VMR 420mm 471mm
oA JVERE 450mm 440mm
F.0LB 2.9T 3.7T(2.9T)
Bmax 4. 46T 5. 5T (4. 3T)
¥—pE (100mmER) 1. 72ppm 1. 67ppm
TEKE e A 214A 168A (1324)
oA VBB 140A/mm2 140A/mm2
HEE IR, k| wimmXt0.16mm Wamm X t0.14mm
(1) Sk Y Abt §7 =)
AVETH A 10. 5H 32. OH
e RE ) = A VIR ) 9. 0MPa 9. 8MPa
- YA Rl
A VPNRE YL H—ag L
¢ 320mm
oA VR 440mm
Fig. 1 Photograph of the 3T HTS test coil.
1.4E-02
125A(2.9T) /Kk—JLK
1.2E-02 A
1.0E-02 A N
s ERLERII
Z &«
1 8.0E-03
&
> 6.0E-03 4
N -~ SNy qraqe
4.0E-03 1 v - oy
50603 toa—a1)L
0.0E+00 T T T T T
0 100 200 300 400 500 600

R— LR E D #EBEE (sec)
Fig.2 Results of coil voltage influences at current holding.
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Tablel Specifications of a 3T Test Magnet
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Fig.2 Time dependency of Magnetic Field of a 3T Test
Magnet right after excitation
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Fig.3 World's first MRI Image of Mouse fetus
using a 3T Test Magnet at 2.9T
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Fig.1 Schematic view of a GABCO double pancake coil and hall
probe for magnetic field measurement.
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Research and development of the very stable magnetic field coil system
fundamental technology for MRI II—(7)
— Characterization of the HTS coil having a 300mm diameter bore—
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Fig. 1 3D contour plot of magnetic flux density in 300 mm
diameter bore HTS coil
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Development of superconducting magnets for LHC luminosity upgrade (8)
— 2 m model magnet fabrication and test results

AR, &8 REg, AR B, ISR, [ EEE, [WEHERRS, JES,
IREE, ex R&—, KFERE, APE—, REFER, TREE, SlEAN (B,
Andrea Musso and Ezio Todesco (CERN)

ENOMOTO Shun, SUGANO Michinaka, NAKAMOTO Tatsushi, KAWAMATA Hiroshi, OKADA Naoki, OKADA Ryutaro,
HIGASHI Norio, OGITSU Toru, SASAKI Kenichi, KIMURA Nobuhiro, TANAKA Kenichi, OHATA Hirokatsu, SUGAWARA
Shigekatsu and TAKAHASHI Naoto (KEK);

MUSSO Andrea and TODESCO Ezio (CERN)

E-mail : enoshun@post.kek.jp

1. [XCHIC

CERN-LHC M#HgsTid, FEmov /o7 ¢ 84T LHC
D 103U LETH S 3000 o' ETH LELEESHZ L ABIEL
TEEELT v 77 L — REFE (HL-LHC) 2 #EfTHTh
Do ZOTEDITHICEEZ/R D DN ATLAS KX CMS £
BRIET 22 J5 T D IR RR S AT L OPEREM L Tdh VW . KEK
L2 OFTE— A EERAE IR A (D1 BeR) OR%S
FHY L TW5, HITO D1 1T 6 B OFIRERA D HRER
ENTNDED, THEBEELT D2 LT, RS %
128 T225 5.6 T (GEGZIEEE 1.9 K, EEER 12 kA) £ T
B LTE, BAELX ISmERTIIZENTES, =
AT &Y | B2 BT O ARG A ORI 5128
B3 Hiiclcy 7 7 EMERE T 5 EME AR TX 5
EWVWI ATy EBHD,

D1 WA BEDOHANARRE S LT, A7 150 mm & W
IRARMICHE - TE VBB 2 D83 — 7 Ofgfngd %
8 U 7= Baaa% ek, 25 MGy Ll b & 487 & D B R %
15 D MekaA B 2 O T BE A BRZS . R ORITHE IR 9~ B FA A7
THCIERE D A VDO RE R EFREEERE LRG0
MBI EN S D, FEEOEWEITNG6Tm TH DM, ]
FUREED 7212 KEK T2 m £ DETIVEA OBUYEE{T-
TEY  ARETIHET VA 1| SHEORMER X OB
BZoWTHIET 5,

2. a4 JLEME

IANER . F2T V) ST ONTIIBESROBEY Th b
[1], CWNbTI 7 ¥ 7 4 — Ko7 — 7Lk X OV i
GFRPEID Y = v v RANR—H—% FWTEREZIT
STre TAVEMRE 2 RTHIEIX 4 T ey s it 44 X
— D=7 N TR SN T3,

3. M AT

IANONEEIZ = TR — % — (QPH)., Xt
MR AT N v— b, 7T AL 2 —E BT 72, QPH
IFEE 25 pum, 1815 mm D AT L REERY A I R
— R CHEAE#E T, mid-plane 705 1 & H OKREIS D 2
ANTawID9R—2r B N—LTW5D,

4. h>—9)oy

BT =X A NDONERD E AN E T =T DA
— Y —DFE ZH S, KA T, A R—=baA Ml
Mo 6T, AS5EIO N T — A Lz, MEITIERMED
AT LA RE DR EEIFIC L D B ESs e,
T—WREBEE LIV T AL vy 7 e a,f VEHICEE L, 4
FRMNBIMET L ATH LiAGZ 720N 5 3 A L OEMRE S
SN Z—rv v RIS 72, — 5, V—FRz= v Ri
DN, [E % 4 58 L&D GFRP L 7 —12 L Y
V—K&EI7Z07 LTz,

5. 3—% 45

=73 EF2o%GECTHY BELIKEICL YR

fELT-, 3— e LT AX vy 72T —RKad

IS T T2, S — 7 DJFZMET L AT L0 LIAR,

I—7 OF—FEBH -T2, F—EFA L, TOTET

— 123 —

Fig. 2 Insertion of the 2m model magnét to the 9
m-deep-vertical cryostat.
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Permeability of magnetic shielding material for use at cryogenic temperatures
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Fig. 1 Permeability for various materials at room temperature
(RT) and liquid helium temperature (LHe).
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Fig. 3 The setup for bending the ring samples is shown.
Template blocks with different R are used to achieve different
deformation to the sample rings.
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Fig. 4 Permeability for 7= 0 (no mechanical stress is added),
0.3 and 5 % for two samples “P” and “C” measured at the
room temperature.

4. 45

RIERBRS — VR A IO R Rz > 7Y
NVEAES TR AT, HIRAICH R TRIR TOBB RS I
INEWAS B FE IS ko CIHRIR TOMERED FE 43 1T %
RN e b o7, TV T NATE RIS TSI
STLEIEBERLIEN AOENDLZ bbb -T2,

SE XK

1. K. Tsuchiya, et.al., “ Cryomodule development for
superconducting RFTest Facility (STF) at KEK,” Proc. of
the 2006 EPAC, Edinburgh, Scotland, 26-30 June 2006.

2. M. Masuzawa, A. Terashima, and K. Tsuchiya, “Magnetic
Properties of Shielding Materials for Superconducting
Cavities,” [EEE Trans. Appl. Superconductivity, vol. 22
No3, p3500104, June, 2012.

5930l 20164F B2 A F R T4

RS



3A-p03 sk 2

S—A/RNIMRBIT 2y T IMIBITS
ETILIY 2O INE TS B E S ER
Magnetic field measurement of model magnet in the small current
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Fabrication of a model magnet using coated conductors for spiral sector FFAG accelerators
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Fig. 1 Schematic view of the REBCO coils for the model magnet.

Table 1 Specifications of the REBCO coils
coil A B C D E

3262 3186 3035 2884 2700

bending radius of the
negative-bend part, mm
radius of the beam duct,

150
mm
number of turns 100 100 60 50 50
number of coils 6 6 6 6 2

conductor length(/coil), m  79.5 94.0 706 684 75.0
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Fig.2 Outer view of the model magnet.
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Table 1 Test results of FESS demonstration machine
300 kW /25 kWh

Output power / Storage capacity
Maximum rotating test speed 3018 min™

Cooling atmosphere Around 10 Pa @ Gas Helium
Minimum reach temperature of | Coil ; Around 18 K

SMB Bulk ; Around 25 K

Power consumption of SMB Less than 1 % for Output power
Stable levitation time of SMB Total time ; 3,000 hours
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Fig.2 Structure of FESS demonstration machine
( Output power : 300 kW, Storage Capacity : 100 kWh)

Fig.3 Outside view of FESS demonstration machine
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—Stability Verification of SMB-
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Table 1 SMB Pressure and Operation Properties

Coil Operation I
Pressure (Pa) temperature (K) [ Current (A) Availability
less than 0.1 17.3 - X
1.06 17.4 80 (@)
13.3 18.0 80 (@)
1.00x1072 | 19.3 (excitation) 80 @)
1.00 X103 19.2 (excitation) 80 O
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Fig. 1 Levitation height while power system connection test
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Fig. 2 Temperatures of SMB at rapid degaussing test
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Relationship between output characteristics and rotor windings’ resistance
in a 20 kW class HTS induction/synchronous motor
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Fig.2 Analysis model of a 20 kW class HTS-ISM
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Fig.3 Experimental and analysis results of load curve in a 20 kW
class HTS-ISM (Input line voltage: 225 V, Frequency: 60 Hz)
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obtained from the fitting process of analysis results to the
experimental ones (Fig. 3)
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Superconducting high—temperature heat generator for wind—powered thermal energy system

R ik (oo A 5 1 B8 Gl LR)
OKAZAKI Toru (IAE); YAMADA Yutaka (Shibaura Institute of Technology)
E-mail: t-okazaki@iae.or.jp

1. ANBREOHE

)BT BN T R DR E M — KRR 5 8
T L THBEZBOIED TNVD, VAT ATHMTC, X 1
(R T IDCREE RN —FEEAT LT —ICE X, &
AR AL CREY — VIV R ERET D, RS
—E U DORRITEMARE DOYSRRE LRV, RS
AMIEME LT 1/20~1/100 LHD TZAMZR 7O A Y
T RN —aANCTH RN/ D, El-BHET /L —ZE R
BT DD BT AL TN T A7 3B EWE T
IE 1/10 IEWE R F CTHIR C&, X7 &L b ik F=
ANEHTED, 2% ERMICEHRL 7R F . 2%
BHOILEDDE T XNF —a AN G DT BY AT LT ARS
KREHETED0, fE L L TEMTLELESN-E S &
DENITREFINC2 D, SHIZFF K T2 R L
AL & DT RE AR S &R THR BRI 51,

WU RIRIC 72 5138 BRI T 503, $kDF¥ =2V —ii
EIZXY 600°CLL E&EBZLITHEH LW, BEE THNIL
1000°C % 2 DR FE D BEME IR FE LRV EEIR T B s
ICEE BRI ERE B EIEOLNDTZD VAT LD EIR
b B h AL B TREL 22D, B %1 T00°CIC T g R (b
REX—E L ERI T HEAE A EITEE ORK S —E
DN 40%73 50NN B[2], ZOEhRIL LB EED
R IC LS ma AME A i URE S B2 ST LT,

1. Intermittent Input
I 2. Heat Generator

Vv
Adjust with demand

'
Adjust with wind

Fig.1 Configuration of Wind-powered Thermal
Energy System (WTES)
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Item Value
Capacity 2MW
Rated Speed 15rpm
Outer Diameter 4m
Axis Length 1.5m
Number of Poles 60
Minor Outer Axis of HTS Coll 200mm
Major Outer Axis of HTS Coll 1500mm
Cold Thermal Insulation (-250°C-RT) 25mm

Room Temperature (R.T.) Gap 5mm

Hot Thermal Insulation (+700°C-RT) 25mm

Therma\\nsula\un(Hut) Heat Exchanger

Heated Conductar ".‘

55mm

HTS (‘:/DHS Thermal'mlu\atinn (Cold)

200mm

Fig.2 Cross section of Superconducting Heat Generator
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