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BZO CCs at 77 K.
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Fig.1 Annealing temperature dependence of (a) crystallinity,(b)

JEF(€) c-axis and (d) 7, in TFA-MOD (Y,Gd)BCO CCs.
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Fig. 1 Cross-sectional STEM image of Ba2342/YBCO/SrTiO;
interface of the Cl-doped YBCO film.
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Magnetic field (T)

Fig.1 Fy/Fyma-B curves in the YBCO+BSO (3 wt%),
YBCO+BZO (4 wt%), and YBCO-+BHO (6 wt%) films.
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Measurement of drawing effect in twist process and critical current density properties of MgB, wire
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KATSURA Masashi, ANDO Kennosuke, MIZUOCHI Sora, TAKAO Tomoaki, YAGAI Tsuyoshi (Sophia Univ.);
SHINTOMI Takakazu, MAKIDA Yasuhiro (KEK); HAMAJIMA Takataro, TSUDA Makoto, MIYAGI Daisuke (Tohoku Univ.);
HANADA Kazuma (HIT Univ.); IWAKI Katsuya (Iwatani); KOMAGOME Toshihiro (Mayekawa)

E-mail: sutla.katsura@gmail.com

1. [ZC®HIZ

B THAETR X =2 /IR T 2720 AT Table 1 Conditions of Sample
AELT, eI 58 B ) A 27 L (ASPCS : Advanced . Twisted Sample —
Superconducting Power Conditioning System)ZH#EZL TV 5, Twist Outer Diameter Die Diameter
ASPCS 13 SMES, JREHEML, BRI ED DRk SN, = Sample  Pitch [mm] i
NEDOMBAEDRIZEY KGN EREDOH AR RV No. Length (Before (After
F—JRDOZEEY H )& Hl4E9 5 1], ASPCS IZHD SMES = [mm] ing) processing)
IVOBFTHE, LAl CRERIER A EN TS MgB, 4% : processing
BTV 528, MeB, 6% SMES = /Wi I 213k Al NoTwist 0.83 0.83
BRIV THY, Z DTN T EE L%, 22T, (Straight)
MgB, IROTRE N TAC LB [ ~DFBL AL, L77

A2 13.5 1.77 (No Reduction

2. HERTA Process)

HyperTech 10> MgB, ##1 GE#£% 0.83 mm, 30 747 A1) A3 13.5 L.77 1.65
Z FHT MgB, #8818 (3 AR#RY) ZERRL . & A AT L TR A4 13.5 L.77 1.55
M TEREL Tz, ZORIRRERL, 1 KT DT ARFTOIREET Ab 13.5 1.77 1.45
EERL T2, Yo7V OVERGRIEE Table 112, Eoo 7L A6 13.5 1.77 1.35

Wr i 2 AFEE L 22 L7 5 % Fig. 1 1R,

P FND Jid, EAT UL AR —F ORIE A M4
5[2], FDd ., BV TN AL~A6 D A MEHETHZLT,
S OB ARIETHZENTED, Z2T, ZNENDOH
U7V 5 mm EIZUVH L, Quantum Design £E> PPMS
(Physical Property Measurement System) % VU NTHRELZH|
LTz, T BAMIBLFUE-5~5 T THY, HIEIREEIT 4.2, 20,
45 K ThD, T.LL ETHD 45 K THRIE LB HIL, o7
ICEENDEFRVOBALEREL T, o 7 N BEOBALD
HERNVDOIAL ZF v LT B0 Th b,

3 AIEREREFELED

Al DAMZIEREL LT, BH T ADAM () Ok
Fig. 21089, 4.2 K, ~1 TIZEBWT, Al LT A2~A6
1 100 %75 97, 84, 80, 76, 70 WIZH L LT=, DED, ¥ A AF
BIDHT2Y | o TWE N RESEIE T H1ELE | Bl Fig.1 The photograph of polished cross—section of the analyzed
BN 2B L NN, 72, 0 T FHEE-5 T A5 T MgB, wires
M ELN T, ZORREL T, BIEZT7 TV IAC v T D
BN LY | BB TN ORI R L R TR O & 120 , : :
PSR 727250 BRI ICEL S E L1228 B 2 5B, 2 s
LSBITERY LT ML TRERBREIT>TEBIC L% i RN y
MEL, A EELN SR BT 2R T 5. e

B
ABFZEIL JST Jeumff e B L H i B %8 34 (ALCA) ©
BliE =T, EaL7-b DO THD,

AMIAM,, [%)

SE Xk

1. T. Hamajima, et al., Application of SMES and Fuel Cell
System Combined with Liquid Hydrogen Vehicle Station to
Renewable Energy Control, IEEE Trans. Appl. Supercond., ) ‘ 2 ‘ 0
29 (2012) 5701704. External Magnetic Field [T]

2. M.N.  Wilson, Superconducting Magnets.  Oxford: Fig.2 The comparison of the AMs (/) at 4.2 K
Clarendon Press, 1983.
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Superconducting joints made with internal Mg diffusion(IMD) processed MgB, wires
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KUMAKURA H1roak1, YE ShuJun(NIMS); SAITO Yusuke(Shibaura Inst. Tech.)
E-mail: KUMAKURA.Hiroaki@nims.go.jp

1. [ZC®HIZ
Fex I, ®\V MgB, DFRIEENEG 5D NHE Mg 58
(internal Mg diffusion, IMD) ¥ % i Hl L T MgB, #4408
FKEED TS, ZNETIT, B H—Rra—k
INT=F 7 BHIERRS, BRSO 21 10 (CoHp)IRNNC
X0, BREREE J, AKIEICR ET2Z a2 R-H L,
42K, 10T T10 J7 Alem?> Z#B 25 J.. 72 HONT 1 )7 Alem?
EMALHTL =T VT I (e TS [1,2], £,
Z DWEL Mg SEBIEIC X o T 37 B E TO MeB, #6 D 1E
o NN RO H 5 IMD & PITIEDANA T Y

NMEDOBIFR R ELED TE T, AENE, RO IMD #éf
ZMWT, KABRE— N TOMEG IR K2 E S
R RAT-OTHRET 5,

2. REBAE

Fig. 11T, A [aI38 772 IMD {58464 O B Hefee D 1%
%R, £ 0.8mm O IMD 75 TYERLIL 72§k — R B ALRAS
DO—u(FS~lem)& Fr— VI A TT VAL TT —7 ke
L. A OHE Oy — 2 %7 T A0 7 —CTHll> THOBRE,
B M KBEFEHSW-, 2ol 7eiisalie AR EL, B
W B EOmAMEAIINNCE QS DLET, Filo250L7
ERENITIIAL, 2O &2 ME 7L ATIEML T, ZAK
DRI D IR 5y OfE G E W ES T, HEICEZEHT
670°C, 6 Wif]DELEATT 72, ZOBAELZ 1L, MgB,
B OB L[ —Ch D, FDNI- BB S OFl %
Fig. 2 lZ”7,

BEGEER IS TRALD IR VB I I%. M O& LR J7
TEIZEY | 42K, Fi 2 ORGSR C I G- HRHTE CRMEL 72,
BTV — R Fig 2 \RUTZE 0 2 o 2 AT LT, RS
WXV AL IS AT, BIRO TS ITEEICHINL -, 8
fi:m IV PR IMD #f6 ERIC IS ICH DB E £ TILE

ITRD LT BB HHIEEZ X HEE NS,
A %r LV OEEDFAETHER CTER LI, WA EREE
ML 7=1% . Befgiih oy O A YL P BRIET CIZE LT,

.~ Fe sheath Metal tube
B layer

l» (Pressing

one end)
= —>— =3 —»E

lPressmg
-~ =3}

Fig.1 Fabrication of superconducting joint for IMD processed
MgB, wire.

Heat treatment
(under the same
condition as the wire)

3. ERRUBR

Fig 3IZHERe i D I-HFF A 7R3, el D712 Hafeil

TERLZ W2 IMDEA DfESL R LT, 4 El@w"mrsa)lcci
A LIRRE DB FURAEE R R T 03, IR0 K& Ty %%

— 114 —

TR ZENDDD, THULEEY —AE IR L X ICBED HIFE
éhé@ﬁx%%ﬁbﬂ\ék%i%héo RENEIFCISY Wik - NI A
I, IMD#RAM B & DLEOHF —Hi/hSWas, 1§J%J:E3TL::J>5
)‘%ﬁﬁfﬂfﬁ@l IZIMDAAS D10TIZHB T DIATIFIZFELNE
N5, IMDEM CIERIL =~ Z/F@fz%/u\ ;wﬁﬁ*rﬁ%v
T 2 NOREFR DTN 3T FF > TR, BAETORMET
HABFEE RS Ll AT f%é&%x%ﬂéo
FRBIEORER ., OB —IKEL TW DD A3 )
ST By F AL EWH L L Hbit, MgB,DFIG 1L
b ienotz, BITE, MEGHHGERREO 7 L AT, Bt
DORSRE | OO RTA—Z DL E K-> TRY, 2
UL TARBEER R OLOM ENELNLEE 2 TVD,

Fig.2 Superconducting joints fabricated with IMD processed
MgB, wires.

100 T T T T
L
p Wire
< \‘\
= 10 S.C. Joint ’
E ]
5 ]
5
o
]
g 1 v
O L d
4.2 ]
015 7 7 6 8 70 12

Magnetic field B(T)

Fig.3 I.-H properties of superconducting joints fabricated with
IMD processed MgB, wires.

SE X
[1] Ye S-J et al.: Supercond. Sci. Technol. 26 (2013) 125003
[2] Ye S-J et al.: Supercond. Sci. Technol. 27 (2014) 085012
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Ni—doping effects on critical current properties in electron—-beam—deposited-MgB, thin films

FH ARRRS, VTR, SR B, I R R RE) i i (B ST EERT)
SHIMODA Yutaro, TAKEHARA Hiroto, HORII Shigeru, DOI Toshiya (Kyoto Univ); KUSUNOKI Toshiaki (Hitachi Ltd)
E-mail: shimoda.yutaro.66e@st.kyoto—u.ac.jp

1. FFil

MgB, 1%, & 8RB SR Tl m ORI (7,239 K%
HIDZEDD, RIEKECH EMEEFI AL 20 KEfETo
EAEDB SN TS, F 2 1TE B —AEB)REET
Al 77— EIZAERLU 72 MgB, #EEA3, 4.2 K, 10 T IZ8BW\C,
1 MA/cm?® 282 D0 %ﬁ?‘éiﬁ%‘fﬁ(ﬁ@%#:w;ﬁ&%
L7z, ZOEW I3 m I 2e i - KIR To BERLC
MgO FHD f;b\ Fl R ORI RR A D D ¢ T A Mng
N EONTZZEICE D, LinL, ISHAAEIRSNS 20 KT
DORESH [ WEZ 0TI, FZ TR CIE R b
W AAROIEB) 2 1L 6D 5 SR U TR e =2 7 5o
WK HIICL, T—2 S TR~ HAAPG)EFI A LT 2 Fid
D NiEANZRI, TIENONE AL REZHLNC LT, =
7=, TRHOREHIH LT =— 2 A, Ni 28 ALK
MgB, WD T, J, ~DFEIZ DWW THHIBNC LT,

2. REAEK

EB ZEA5 LR ST, BBORE: 280°C)IZEY Ni-free MgB,
TN A T, MgB, FIEE R Ni A3 AL7- Ni-doped
MgB, i, IO Ni & MgB, L&A AL 3 )%0)
MgB,/Ni J& 735725 Ni-layer MgB, i iFa 1ERIL 7=, JFUEHC
Mg SEBE LRSSk B &2 V7=, Ni o3 A &% APG @H&
H(r: 1/10 Hz~1 Hz) THIEAL 7=, Fiz, —HOREHI DU
T, BEEZEROT =— LR :450°C~550°C, B 1h~
50h) 4777,

BFHNIZFBHZ W T XGRBIHT(XRD)HE EIZ K0 A A
DRIEZEATV, ALFMRETFERE S 77X~ 1CP)F L5
ST HIRE LTz, 7233, Table 1 1273978912 MgB,Ni, K
DONiFARIE, Wb Mg :B:Ni=1:1.7~2.3:0.01~0.08
T%D JAI B OBEINEEHICHINT D208 bino Tz, iR

T, JAZOWTCE MG E DR E LT,

3. BRBLUEE

XRDIPEN BT HOFREHIR N TE, (001), (002)E—2
DOHENEPENTNDZEDD, MBS cllifid 1L CnH 2k
IEFRCE 7, Ni-doped Mnggﬂﬁ%cﬁﬂiﬁﬂﬁﬁ)m&)%ﬂtﬁ%
MgBAH(002) 8 —27 23NiR — 7 B OBl & L IR A I
ThT DR A BT, £, Table 1 :ﬁ%ﬂf’Mngﬁﬂﬁ
D T, %7779, Ni-doped(as—grown) it CIENIF — 7 B D HE N
LEBIZ TR T T 22808 bhote, k& 7.0k
UL, BALTZNIAIMgB, i db FUCEE L TW D AT RetE A R
295, as—growni BHZ BN TNIE AIZ L 520 K- & kg i
D JYGEIIIE D)7,

ZIHDONIZE AL 7o MgB, #IEIZ DWW Tl s EzE T =
— NIz, £, Ni-free MgB,#EMgB, )Tlk, BiE 7

— 115 —

710 B3 B (Table DAMFSHNTZ, 7ok, RRFHT =—Li2k
D, TIEEBISEL, S TREHIIEENT S 7.(~36 K)ZE
HL7-, £Z T, Ni-doped MgB,## (7. = 31.4 K)BLW
Ni-layer MgB,i#f5( 70 = 32.5 K)IZKkI L CRIEE T =— L &47-
Tro TORER, EORETHIh T =— L CIZBER T, LR %
RL, 50hT =— LT BEZNENT1334.3 K(£= 0.1), 34.1
K(Ni-layer)¥ T FH-L7=,

Fig. 11220 KiZH1)Das—grownadfh&50h T =— L ekl o/,
DR A% 7~ 3, Ni-doped MgB,#f5(£= 0.1), Ni-layer
MgB, it (27 =— k0 g L, W hb20 K5 T
TL ~ 0.3 MA/em*Z 457, ZO [0 FIZT7 =— k5 T,
WEN LA EE 2 DD, £z, LOWHRATIES ik
T2%&, Ni-layer MgB, i C L ORI L, 5 TLL LD &
B F CNi-~doped MgB, KD [ & Flal>7-, Z0#EFiL, %
JEIEALTZNINE =0 7 Z U THEREL CUND AT REME
ZRIBLTUWD,

Table 1 7, values of Ni-free , Ni-doped MgB, thin films
7. [K]

as—grown lh—annealed 50h—annealed

Sample f[Hz] MgB:Ni

Ni-free 1:2.1:0 35.0 35.3 36.1
0.1 1:1.7:0.01 31.4 32.8 343
0.33 1:1.7:0.02 23.3 241
Ni—doped
1:2.3:0.04 19.5 20.5
1.0 1:2.3:0.08 135 15.0
Ni-layer 1:2.1:0.01 325 34.0 341
10"
20 K, H L film surface
&l
b >o
By, T—o—_
\gsg\o c D\D
o 10°F T ¥S=S—g—o o
£ ~g_ 0 —o—§
) 2 o o ESS
é ~~n . o\.§%§o
o (]
- l\.
5
10 F solid : as-grown \-
t open : 50h_annealed \
r—=——o— MgB, ,Ni, .(Ni-doped,f = 0.1)
| —8——o— Mng1 .01 (Ni-layer)
104 " 1 " 1
0 2 4 6
HoH (T)

Fig. 1 uH dependence of J, for Ni—doped and Ni-layer
MgB, thin films grown on Si at 280°C

SE Xk
1. HES, KIR T4, 47, 103, (2012)
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Demonstration Machine of Flywheel Energy Storage System using Superconducting Magnetic
Bearing

AT OIESC R AU BB (BGERD s ATHE B (ORT )
FAfE] ORER (A dE 1) 597K F5i(R777m) 98N i — (LLAYIR)
OGATA Masafumi, YAMASHITA Tomohisa, NAGASHIMA Ken (RTRI); MAEDA Tadakazu (KUBOTEK);
MATSUOKA Taro (FURUKAWA ELECTRIC); SHIMIZU Hideki (MIRAPRO); HORIUCHI Shin—ichi (YAMANASHI Pref.)
E-mail: ogata.masafumi.54@rtri.or.jp

1. [ZL®IZ
TIARA — VB EIEE T, EE IR L2 RO M

(TT7AHRA—)V) ZAERSEHZETHERAT R/ —&iEf o
X —ICEMRL TE X TREE, LEISCTEOER = %
DX —EHOERT RV — B DT n R/ LB
A Ch D, AEIBRLI- Y AT MRS E DT, iR
TR % A ATRE 2B TE G e R i =% D RO 12 K DI
S FF AR 35720 RERICHLD7eWTFEM &b
Z5, NEDO Bk d 320 mifi L b I EEEEL Tl
BRGNS 2 N2 7 TARA— VBB E OB A D
THEI[], ZOT-OEFHENTERR L 7= O T A2 S 5,
2. RO E

SERR L7 KA O AL S EEMEREZ X 1 BLOFE LITRT,
MR HER A HAR 2 TS A L7 BAR 2 m, 2 & 4000 kg O
e Kl CFRP K7 T AR A— )V % R AR £ 3000~
6000 min ' CiE#RL . ZEA EIL 100 kWh THD, ZOHER#x
T BT TARA =/ Ol T i R BB 2R E L, JIE
BT BN A M OMW EE T 5, ZOBE BRI X
RE R OEIREETMEINGR2 A0 (BEM) BLovur
7 ([BIHEA]) CHERZS AL, ff B SRR RS i H 1% DA V18
BIED SV RAET DI EFI LD, EBEER
SHNEZ OEIZ LD 4000 kg SZEHETE 20 mm DAH =L
IUT T AR EBLT,

Generator / Motor
(by RTRI)

Converts between
rotation energy

and electrical
energy

Connected to
photoveltaic power plant

Il

Svstem connection with the
photovoltaic power plant
(by Public Enterprise Bureau of
Yamanashi Prefecture)

Connects flywheel energy storage
system and photovoltaic power plant |

—

Rotating shaft
| containing
== Y superconducting bulk

T -._
. Photovoltaic power plant of 1 MW in
i Yamanashi prefecture

coils and bulks

Table 1 Specifications of FESS demonstration machine

Output power 300 kW

Storage capacity 100 kWh

Maximum rotating speed | 6000 min’!

Flywheel material / mass | CFRP / 4000 kg / 2 m in diameter and 0.9 m
/ dimensions in height

Thrust bearing Magnetic bearing composed of RE high
temperature superconducting coils and bulks
Radial bearing Active magnetic bearing for assistance

3. SR MEE

A SRR 1L AL U R T 00 2K A L SERIERRBR O B O
BAT(HA 1 MW) ICE B T | 8w B Sl 52 1 IR
7 PR EMERBRELZ S T L, Rt R A L7z, 5%
VL (Bl ) bR e AR R | (5 A - MR
BRI EAIT AT T FERER R A 2015 A RIZNT TH
HEL TOLSEHE TH D,

ABAZEIE, NEDO Bl H 3 TR AT TARA — /L d A
T LD KRB, 7R T 7 B L, 177 A,
AR LR EH L THDHD THD,

SE X
1. H. Hasegawa, et al.: Abs. of CSSJ Conference, Vol. 91 (2015) p.11

| o
CFRP flywheel e -t

: R 1

(by Kubotek Corporation) N

World's largest class CFRP
flywheel with diameter of

2m by unique carbon fiber
fabricmethod

Vacuum vessel
(by Mirapro Co..Ltd.)

Decompressing airtight
vessel to reduce energy
loss by air resistance

Superconducting
coil (bearing)

(by RTRI and Furukawa Electric Co., Ltd.)

Contactless, low loss bearing generating powerful magnetic field by superconducting

<

ducting icbh

Fig.1 System configuration of FESS demonstration machine
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Development of Magnetic Bearing for HTS Flywheel energy storage system
—SMB Test Results and Prompt Report of Rotation Test—

TR

Fafe] KR, &)1 B GEEL) IF FUA, /N7 IESC, B A (BOERRAT) ;
WK B, B B,

N FC (T )

NAKAO Kengo, MATSUOKA Taro, FURUKAWA Makoto (Furukawa Electric) ; YAMASHITA Tomohisa, OGATA Masafumi,
MIYAZAKI Yoshiki (RTRI) ; SHIMIZU Hideki, SAWAMURA Hidetsugu, OZAWA Takahito (Mirapro)
E-mail: mr251726@mr.furukawa.co.jp

1. [ZC®HIZ

HBEEME 75 AR A — /L 528 (FESS) 138 3535 < s
(SMBIZE > TTTARA — V%% b BlfnSE5720 ., il
ECOTFAX — BN LS T2, BT AZEL 2D
AT U APEITHEIL TV D, [1] SMB O R BT S
EaAVIBEL, BELTR L EE VT O 582
MHHGHZIVROND KER KN ZFI AT 55D THD,

FESS 133 BR A1 TH 720 IR B L~ E 52 T L,

[FlESEER &2 A TEEMEOMREEAZED T D, SMB
WERE RETE ESED720 lEEIAVEBEE N LD
/Afﬂ'{k EDMFENTEIETHD, IHIT, AR ILE BRI
LOFEL IR | BVR AN ReMED EE&& FEEE Th D,
A RO T2 TIERHEERER R O 7 A - 5 LR BUZ D T
B RIC OV TS5,

2. EFME%REZELOKRIEKR

KA IL~OBFH%, 700 BRI EomER EE21Tv, L

kbR L A THE 1200 BEEILL B EE21T7H52 L TfF
FEPEDRRGREZETT> TN,

X 1127 Easdi %ﬁﬁ{}lu@ﬁjﬂeﬁﬁﬁkf Mard, 779730
300 WEfEILL BT T2 oK ETF LR CTE/2 LB X TS,
T EEENEELTWDDS, WJ@A BRSO ERE

\ZEDHLO T, HEEFA I E > TNDZENDTE EOZENE
o:Fu'ﬂ%Ezifotb\}:%iﬂ\éo

3. BREERRFDF L e SHIERE

X 2 (2R RO S ofilfEEI e L C 1410rpm T
120 ZyfESY 727 —2 %2R 9, [FiEHS KE7e7% Ea
DOEACITIELS | Bl S BIESRTE[F U BRI CLER T
TTRY, ZHUIASVI NEEZ LB HZIN TODHIELE
L CWDHEE 2D, [Hliind 52 HIC LD AR, R LD
RSB ~LTHY | ﬁ?—é%@:* DB IENT D
ASMBIER CELEF LD BRI ~T-5 2 TD,

4, EEREROOMIVEELREESNTE

n—X— N EEH CREE L2 5A . BRI LD RE T
A, [2] Table 112 1410rpm & 1750rpm CH B [R1HEER R
L7I=FFDOaA RE OB b EED b 0% T,

1410rpm T 120 4y MRS E7-3854 . 0.2K OIRFE EF-A
RO, WERICEDREIFEER D 2 FeTHpE52E
b A E O E el 55 6000rpm TiE 1410rpm DF 18 f%
DIEEMN TSNS, IR/ NSO TH I RE
IR AL L I A O MEE S AL L 72 W EE T AU,
AV DIRE EFITH 3.6K LIRESN., TOREDOIA IR E
1K 22K EHEEEILDDS, AR FFRO 30K LL T &= 9
DT, FmAliEEL 6000rpm THZEETF L ARELE 2 T,

5. F&H
FESS #ZZAEABRNE X DD KB I~DBENZE T, F
FE o7 FikBR e mhE R A D 0D, ZNETHE

— 117 —

1200 BEMZ#BEZ 57 B2 (BHEMERGEICEGHLA TUWD,
ZvEToRERE W ERERAE R DL ETF B AR L
/LT RER A VR I 72 A b S I i AN R
TRNZ DR TECUNVA, FEIZ, 1410rpm T O [RIFEFRERIFD
IR SRS | AREEE O fic = [BIHE2 6000rpm DR -
HLEH EOFRFIHNITRDARNL TTEZEEZTND,

6. Bk
ARFFEIL, ENTHFFEB B AT = 3L X — - s H TR
AP HEAE (NEDO) DBk 2L U THMEL TV 5,
ABEEIALOFREHIHEE ) (BR) OTYOROI =241
WEE AL T,

25 T T T 85
g 20 83
£
3 15 81 g
[
3 < s
[ [ —— ':'
£ 10 79 2
§ —Levitation level S
S5t — Coil current 1 77
D L 1 1 75
0 100 200 300 400
Time / hour

Fig. 1 Time dependence of current and levitation level

25 T T T T T 1500
20 F l { 1200 &
3 3
i 15 - > 900 i
£ c
10 4 600
g ]
§ 5 L —Levitation level 300 §
—Revolution speed
0 1 1 1 0
0 50 100 150 200 250 300
Time / min
Fig. 2 Levitation level during rotation test
Table 1 Temperature change by rotation
1410 rpm 1750 rpm
(120 min) (60 min)
Before rotation 18.5 K 185 K
Rotating 18.7 K 18.7 K
Difference +02K +02K
SE 3k
1. H.Hasegawa, et al. Abstracts of CSS] conference, vol. 91
(2015) p.11

2. Y. Miyazaki, et al. Abstracts of CSS]J conference, vol. 91
(2015) p15
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Development of Magnetic Bearing for HTS Flywheel energy storage system
—The design of SMB with high critical current HTS coil and the performance of the HTS coil —
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FURUKAWA Makoto, MATSUOKA Taro, NAKAO Kengo (Furukawa Electric)
YAMASHITA Tomohisa, OGATA Masafumi, MIZUNO Katsutoshi (Railway Technical Research Institute)
E-mail: furukawa.makoto@furukawa. co. jp

1. [XC®HIZ

HBFEIE T T ATRA — V5 FE 2L 1 SR AU Sz (SMB)
TIE, X TN —F B I AV (DPC) IZ X > THAE
SEDLRIRITEY, BB LA E T 4,000 kg D1 —HZ T
&%, DPC 1 TFEHEESEIT HOLTANEIG N RKEN
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Table.1 Load factor for DPC
Number of Load factor @50K (Iop/Ic)
DPC Conventional HTS wire | High Ic HTS wire
5 0.76 0.58
3 0.93 0.71
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Fig.1 Cooling property of SMB unit in upside down state

Table 1 Specifications of SMB high speed rotor support

Maximum load 10,000 kg
Maximum speed 7,000 min*
Levitated gap 20 mm

HTS bulk for levitation dia. 120 Xt20 mm, 1 peace

HTS bulk for guidance dia. 90 Xt20 mm, 2 peace

Temperature of HTS bulk Less than 65K

Heat load Less than 3W
AFRP rod dia. 24 mm
GFRP pipe dia. 100 mm
Length Around 385 mm
SE3
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