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Development of 20—kA—class HTS STARS conductor to be applied to
the next generation helical device
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Fig.1 Cross-sectional layout of the HTS STARS conductors to
be applied to (a) the FFHR-d1 helical reactor and (b) the next
generation helical device. Note that the scales are different.
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Fig.2 Schematic illustration of the helical coil winding package
for the FFHR helical coil. By tilting the conductor, the edge-wise
bending strain can be minimized.
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Development of FAIR conductor and HTS coil for fusion experimental device
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Fig. 1. Cross section of FAIR conductor
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Fig. 2. Prototype FAIR conductor (twist pitch: 2 turns /m)
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Fig. 3. Cross section of Helical coil windings
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Quench protection strategy for using a secondary winding as a quench heater
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Fig. 1 Electric circuit diagram after quench detection
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for finite element analysis
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Development of the no—insulation magnet by the WISE concept:
ReBCO coil impregnated with low—melting—point metal
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FRICBIT ARG R EIR 7 2R Lo TR IR L E
LR PGELNDZEERIBL TS, 72385, 850 A DOEREN
MTIEr = FRECT,

SPEC ET 215 E I LIZBERRIEET VAW, ¥
YT NDTEEERIC I DB BT LT, DR
R—EIEES Fig. 2 17”7, IERIBIRIUR D% n [HET
NTEZ TN LIZEZ A, n flIE 3.9, BRAEIEIL 640 A
THY, B OEEREBROKFITHS 1 kA ITRLT 6 Fife
otz
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Fig. 1 No-Insulation ReBCO magnet sample with the
WISE conductor of 6 m: (a) Entire magnet, (b)
Impregnated tapes, (c) Schematic drawing.
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Fig. 2 Electric field vs. current characteristics of the
WISE magnet sample for DC operation.
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Progress of ITER TF coil manufacture
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ML TS, TF =AU, ITER OMEB AL O FTh
KOBEEIANLTHY, o, BIEOHS ELEbE N aA
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Winding pack ~ Sub-assemblies of coil case
(WP) (110ton) (200ton)

BU

16.5m

Winding pack and coil case
TFWP inboard

A pair of TF coils

CP hole to provide
esin to turn insulation - Welding between || Regular double pancake
CP and RP teeth (DP) (5 sets)

Turn insulation
.\ DPinsulation Mg==

§aam

L

Conductr

RP groove to
Cover plate (CP)

i Ny
insert conductor Side DP (2 sets)

Fig.1 ITER TF coil and structures
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7= AR T IXZEFER TELIINC, MELED TND.
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HATIE, X730 —% (DP) OFEIZ OV T,
R EA— B CREEMRHIIZA->TEY, BEIZ, 35 #td DP A2
FERMRLTHY, 7 MODPERIE L THER SN D BB (WP)
OFRUEEED TS, WP ORUWERILIE, LT OEY TH5.
- ) EHE WP BIUESE T L, 80 K £ THOa—/LRRBRL5ET.

PLUFIZRE Tk TR (— 110 12 T35

<25 HE WP BI/ESE T L, 80 K FCTOa— LRFABR .
<35 WP WPER (Fig.2 2R)
-4, 651 WP:DP Fifg
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IAVEEEHTIBOTIE, BRIy AR ITHIAFE THS.
Fig.3 1T 2018 4F 12 AICHREEZ5E T LIZRRMN 73 3 SEEH o=
AIVREOEE LY. KL, Fig.1 ® AU & BU ORBEKE
DOBAYEE +0.3mm OREE TIRAELIZIREEZRT. $72, H
AKoraANVERT, 2B OEELETL TN,

BULE, SERRLT- W51 WP Laf L sss — Kb+ 5%
EHEDTIY, WP A /L BasNEIC AT H1EELETL
TV% (Fig.4) .

Fig.2 3" TF coil WP after
impregnation
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Fig.4 Insertion of WP in coil case
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Dependence of joint resistance on current for ITER-TF joint samples
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BT AZERER L, ZNOHORBRIZIHB T, BEEM TR
TBALZED 15 kKA HT-01 B3 fafnd 28 %R(1], kJ:U, EAA:S
DR MEBTIR T DNSWERE RN AL TS TR
D, ZOZEEEDATHEEHICERICOWTELET D,

2. RE&AE

9 T A7 VwhaA /L L 100 kA Eifit)—R &4 95 KA E ARG
BREERE ~0 ITER-TF #5597 VOB A K 1R, 3R
Brtr 7L, BE 1.5 m O —T AL -arPyh(CIC)
R 2 ARD TS ITER-TF S L [RI U IR I 22> TD),
Tﬁf;m‘:;z 13440 mm CHRAEHROE Y F RITHY T2, BB, 100
kA BIEY—RICERRSNAHT AN —LEH P TR 57
B FERE R DB A IR T DAY, ABREEE O & S| RO

T=OFEHED 325 mm ([ZEMESILTWD, EES IR o
TS 300 mm D gL 0):1///1\2%ﬁ 6 ST HOHY

fHFHNTERY, SALEICBTDEE SR OBEMENS T
R SR DRI RO TN, A F 75 AL ETRD
PR B0, B 1, 15, 30, 45, 60, 68 KA T 3 43 [
TREFLCEMZELTIEL, KALE 6 SO NEENL 72D B E
IRAEME (WD) S EPEEZ RO L HEICEY, nQL~UL D]
ExFHEELTND, [KERK COBEREEZH 5729, 3
SOYFMTINTIE 3, 6,9, 12 kKA THRIFELT-,
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I PR T, 20BN T CIC EIAN OB R D EA
FERRLTNWALEZ LI, RICEZRO FEBs LOVF ks
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900 ADRAZEFHA 3 DO BB 8 X1 % 7= fif T+
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TOREIE, %%, EEERTE T EEmic W TR K

PUABIR I NS WFRRUZTHEL, B #EI3F%D 898 ARD
FRRDEARITHIEL TUND, Rii-Ras 1 TBIREF R LAY —

T OHEGIHITHY, R & Ras IXERESE IR ER I (232
THEEWMED [ —E L7 DINTHRPUENZEA T 5, Ri-Rald
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Fig. 1. Set up of an ITER-TF joint sample in the 9 T test facility.
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Fig. 2. An example of voltages averaged for last 30 s in each
period of holding current at the positions B (see Fig. 1).
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Fig. 3. An electric circuit model for one leg of a joint sample
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O8] 20194F AR 157 - A8 EY.

Ay
Fu



3B-a07 B (3)
JT-60SA Fly L /AFDEERET
Completion of Central Solenoid for JT-60SA
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Study on Irradiation Effect of Insulating Materials for Superconducting Magnets

~ Change in Mechanical Strength at Cryogenic Temperature ~
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Fig.2 Experiment setup of ILSS measurement.
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Fig.3 ILSS before and after irradiation at room (RT), liquid
nitrogen (LNT) and liquid helium temperature (LHeT).
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Introducing of magnetic separation to methane fermentation method and that application
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Fig. 1 Apparatus for Bench Scale Experiment

Table 1 Comparisons of MMF, MMF+MAS, MMF+MAS+CO
and Other Conventional Process on COD Loading and COD
Removal

COD Loading COD Removal

[kg/(m?-d)] (%]
MMF 6 91
MMF+MAS 3.3 92
MMF+MAS+CO 2.6 97
Methane Fermentation

1-3 60-90

(Conventional Method)
Activated Sludge 0.5-1 95—

(Conventional Method)

(2 CO ALHEAAITHZET 97%E W BREMRENEL N, 2D
FED TR AR ERZ2IE ETH IR IE O E AR O 2.6 {524
ETHY, BWERBEARN TOLEN A TH T, A7 ok
ATITHEEM D 91%% BB D MMF {5 TUBEZITHIT20, 4
RELCIRREN N AHIE T 52808 T&5, £/-, MMF Tl
ALELB R B W THERR T 5303 H 25 T 3L —[a]IY
MBHEETHLHF R LT B,

K7 READRERIZERT5L CO ETARA COD D
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VAR

SEH

1. ANEIEOFEMEERREZ B 0 - AEL Lo
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2. S. Eda, et al.: Abstracts of CSSJ Conference, Vol. 96
(2018) p.62
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Proposal of high rate sewage sludge digestion process by introducing magnetic separation
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Fig. 1 Experimental Apparatus
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and a strategy for the practical use
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Fig.1 Whole view of experimental apparatus of large-scale
experiment.
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Table 1 Experimental conditions of large-scale experiment.

Flow velocity 0.3 m/s (75 t/h)

Maximum center magnetic

flux density 0.1,0.3,05,0.75T

Average particle diameter

of magnetite particles 8.8 um
Input amount of magnetite 25 kg
Experimental time 5 min

Table 2  Filter conditions of large-scale experiment.

Filter material Magnestain®
Filter diameter 300 mm
Wire diameter 1 mm

Mesh opening 3.2 mm

Number of filter sheets 150 (15 sheets x10stacks)
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Removal of Iron Oxide Scale with Magnetic Separation from Boiler Feed—water in Thermal
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Tablel Experimental condition of small-size magnetic
separation experiment.

Flow velocity 87 mm/s
Flow path diameter 6 mm
Applied magnetic flux density 31T
(at Center of bottom surface of flow path) '
Suspension concentration 100 ppm
Volume of feed-water 1L

Filter shape Wavy mesh
Filter material SUS430 .
(Ferromagnetic)
Filter wire diameter 0.1 mm
Filter weight lg
Filter filling rate 23.6 %
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Fig.1  The separation efficiency and the composition of
captured particles.
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[1] J. Yamamoto, et al.: Progress in Superconductivity and
Cryogenics, vol.20, No.2(2018), p.6-10
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Fig. 1. State of oil in washing wastewater
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Fig. 2. Effect of MAC dosage on the residual oil concentration

Oil + MAC First treatment

| Reproduction of MAG || Second treatment | [ Return of MAC

T
| Magnetic separation }_I
Treated water

Fig. 3. System of emulsion wastewater treatment by MAC
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Fig.1 The method of heavy metal removal proposed in this study.
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Table 1 Main types of micro minerals.

Magnetic

. Main micro minerals
properties

Main types of micro minerals

1:1 type clay minerals Diamagnetic Kaolinite, Halloysite

2:1 type clay minerals Paramagnetic Vermiculite, lllite

Iron oxide, Iron hydroxide Paramagnetic = Hematite, Goethite
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Fig.2 Adsorption amount of cadmium ion as a function of pH.
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Fig.3 Adsorption amount of arsenate ion as a function of pH.
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Fig.1 Schematic illustration of experimental equipment (The
broken line in the figure is near the boundary between 180
um and 300 p m glass)
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Fig.2 Picture of advanced magnetic separation method
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