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Mechanism of long charging delay in the NI REBCO layer winding coil
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Problems of a long circuit time constant for a no-insulation REBCO Coil
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Fig.1. Schematic circuit for the charging experiment of the
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Buckling of a Ni—alloy reinforced high—strength Bi—2223 conductor due to a thermal runaway
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Table.1 Specification of No-Insulation REBCO pancake coils

REBCO Overall (mm) 4.02

conductor  Copper stabilizer thickness (u m) Variable
Tape Ic @77K, self -field (A) >115

Coil i.d; o.d (m) 1.00
Height (mm) 4.02
Turns 270
Coil Ic @77K, self-field (A) 36.2
Contact surface resistivity (uQ - cm?) 70
Inductance (H) 0.220

_  Cu Stabilizer Thickness
Sum 20um

INS \
Coll

(a)ATpay = 97.6K (b) ATy = 18.3K

NI
Coll

(¢) ATmax = 0.0002K (d) ATpqx = 0.0001K
, L

75 87.5 100 112.5 125 174.6
Fig.2 Temperature distribution at 5s after a permanent damage

occurred: (a) INS Coil with Cu—stabilizer thickness of 5 u m; (b)
INS coil, 20 z m; (c) NI coil, 5z m; (d) NI coil, 20 x m
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Evaluation of Basic Characteristics of m—class No—Insulation REBCO Pancake Coil:

Influence of Turn—to—turn Contact Resistance on Thermal Stability

during Local Normal—state Transition
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KATSUMATA Kazuki , IKEDA Aika, OKI Takahiro, YASHIRO Satoka, Wang Tao, JIA Yunhao,
ISHIYAMA Atsushi (Waseda Univ.); NOGUCHI So, MONMA Katsutoshi (Hokkaido Univ.);
NAGAYA Shigeo, WATANABE Tomonori (Chubu Electric Power Co., Inc)
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1. [FC®HIZ Table.1 Specification of No—Insulation REBCO pancake coils
ek OBEE AV - BEICBW T, RATaIRi Overall width; thickness(mm) 4.02; 0.061
HALFE AR A N E RSN 2= F — BB 5T REBCO Copper stabilizer thickness(  m) 5 per each
BIH, By MAR Y ORI BT O0ERH -T2, — 7 conductor side
A=A VN S V) DA, TR A& e T L @TTK,selffield(A) >115
SA VBRI TS AEL s b ARy b DTSR A Ld;; 0.d (m) 1.00;1.033
BTN A %, 4 B R BT 2L 3 LT i Helghttnn) L
DIRDEENZDOWT PEEC EF VA& W E oA fidthr & Coil 1@77K,$$ﬁeld(m 36.2
FEM (CESSRERITEATV Y m AL A AREL CRPEAT Conctact surface resistance Variable
2D THRET S, Inductance(t) 0.220

2. R AE

LA DIFAT TV A L DEE T4 Table.1 12537, fRHT
1% Fig.2 ® PEEC £7 /W LD B/ AGfENT & FEM IZLHE
FENT 2R L CTAT VY, SR AR IREL Roc 2 B (LS T8 5 0
JRPETBIRAM B LR AR DR A EENZ DWW TR E T o 72,
A VIV B IR L TEA U L AT A SR DA R
RELELTRMANO HEEELEIZR ML, 2GR ITRES
HECHT o7, EBMEIIIPENES 135 & B OfhE Ik : Lo Windngibt
L LA [d=36.2A) & K M IC ARG R Fig.2 Partial Element Equivalent Circuit Model
70%(25.3A) & LT=,

Contact surface Resistance between
the Turn-to-turn Windings, Ret

Resistance of Local REBCO Winding
due to I-V characteristic,Rsc

3. EITHER reudocalor
JE IS Rot 2 2L SE7-35 B O #5 % Figs.3, -
4 TRT, R BT AT I B IT S LR AR T 5
I AL, HALESERT 1 B COEFRES LD L ELE -
EFFMOERDSAANBEFICRND, ZOFREE Fig.3 0L 7o
WCHFEBOEDE CORE EAMNEZL, Lo lm
RLEE L FIEH b6 44 10.0s THT 0.01K FLEEThD, o e
FIZDOEEDAANBROREEN T DTS L D%
EDEISBIOMRITICE AR AEL Ret ODBMR%E Fig.d 12 Fig.3 Temperature distribution in the coil
TR, ZHIVEVERTRIC KD R AR Ret OESINEFLIZHE R LT 120 20
WE, 3.5Q - af D SIEA L TV ZER DD, Zhuid 3.5 100 g
Q - el FTIEFBNEIT LT Rer DBINNC L2 B8 Kl S
THHDIZHL, L, ETIXERR OB LA HM [ '
LI ThHHEEZBND, L TRIEDIEERI L+ Dl
ICEDHEAEDOEIE1E 0.35Q « et £TIE 90%LL_EL72~>THY,
ZHUCID B AL DRy RAR Yy MER O IHEI STV D g
SEBG D, B RELE R T OB Ret ) N
&jj\: ﬁ:i’%j{]\/‘([/ \%; {J]EIILEKEJ:%"%) j(%< inTb \<Q 1.E+00 1E+02 1E+04 1E+06 1.E+08
SNBOMEICED Rt DRRICHE-TRIE EFOL— , Contactsufaceresistance Rl i
IEE< A TR, BAMEAENE 0.35Q « ) ECILEE T4 Fig.4 Heat generation by translocation current
FIC KB m OB 2B A E D, TN LD Ret TIX PR
FRIE DWW L BT AT ORI 122, B = .

8
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Heat generation[W]
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Analysis on Turn—to—Turn Current Path of No—Insulation REBCO Pancake Coil
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3. FEMTHER
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10, 20, 40 pm THD 3 7 —ACK LT, T— 7 HRH OBl
iz 107" 205 10" pnQ- em® OFEPH CTESE T 417 -
77

213, S e DIEHREZENZ7 10, 20, 40 ym &L
2B B DOBRB SR TND, S ELEDIESITH
NO5T, BRI ICKEREAED /2N EN D,

30, SRR ELE DRI 3 o — AR DRI T
Lo B, ~"ATOA DY %G ) ALY, Rl
S py LTV TT7HIRL TG, 3 7 —AEBIC, 1TIFE
B 7 R PTR DB P TR E — L CWBZENI DD, D
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Copper

Superconductor
(REBCO)

Hastelloy

Fig. 1. The schematic view of three aligned cross sections
of NI REBCO tape.
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Fig. 2. The current distributions with copper stabilizer
thicknesses of (a) 10, (b) 20, and (c) 40 pm, with o, = 102 p

Q-cm?.
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2 /
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Fig. 3. The contact resistivity p, versus the coil-radial
contact resistivity p, with different copper stabilizer
thicknesses.
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