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Characteristic of Transport Current Losses of Multi-Stacked YBCO Coated Conductors
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Soonchunhyang University

Abstract - Multi-stacked HTS tapes are needed to conduct large
current in the power application of superconducting machine., This paper
deals with the transport current loss of multi-stacked YBCO coated
conductor. YBCO coated conductor that was used in this experiment has
two Cu layers above and below of YBCO layer for stabilization.
Transport losses of four different stacks, single, 2 stack, 3 stack and 4
stack, were measured. Measured results were compared analytic equation
suggested by Norris.

.M 2

1986 PALE 30Kel W& TLzAEAY 24 oF 2e 2=
Boke #7A3 Ao FA 7K 4 FAE Wz 2oE 1
ZRAEAAAA ALHYeH 2AEAAY A4 $4E o4 T2 o
ool Addl 8¢ Y] AW 2Ax: AYPIERAE ARG
7), 2ARfE7], 2AEF] Fol o o5 ¥ ¥ AFE ¥
AU 2 AFE HE0] 98 A 28y 71&9 1449 BSCCO
AAe 54 Ao 7eAE 2 Zo2 9AARI Hidte dHol
ok olAE D2 2] A8 249 HAZ ALHJAG 249 AA
£ gRoA Aol AT JARRY L7 1M ARG For |
Ad dAid £48 & AR £FE Itk gA 24d JAE o
48 Ag7171d g 477 @ddd Aoz BAY 2AE A& A
Yol glomz £AL WA AW AFAFI B2AY ZF A
AAR saeAlx Sdo] B ojg mFLMeld @ ol
AFEAE 245 AH7E Adsted o & oHEE o] Al
Ach[12]

€ =R 14Y HAd 244 MAe 2F ARE FANAL
99 3AEAE FASE, Aw &% I AR ez A
43t A3HA BAEAE ZAs MY HA, 240 4R 44
2 3, 4 A58 HFAAE ALHN o5 FH&HE FAsn 14
ARG 24 Ao SAS vaEAn. £F A4S A4 BHEAY
€ Adaad

2. Hg Mx9 MR
21 Hannad

FEXATHA] BRAFE 7ete o] AFHRE U3 RFAGe]
TE2AEAAY FAd FAHI, o] AFL REJ22 L2AELA
of A5 Hol sjaeA L Feje] &AL XA Hy, o] A7
AAEL 22 A$AFEHolE ¥,

Le2A=AAY A$AFELL dE ZHAAL Y& 3, Norris7h
A B9 (Elliptical) 2€7 HB(Strip) 2 @ A4S AHL3
of A4Y & Ao Of 4L AFAFELRA 9 ZBold &4z EA
& Aolg(3]

%f)[u—mnu—m(zmg

P(F)=( (1)

toly
P(F) = (1~ A~ FA+0+ a1+ F - F?] @

7l'

A3 42 244 Norris9l Elliptical 2, Strip Z9e] !l #1414
& Jehdd. 4N F=L/Iov [+ 4A4R, [+ a74459 9
Ax el

2.2 AEYY

E 12 149 AAA BSCCO MAst 240 AAA YBCO AA9 A
golck, & A¥d ALgd YBCO HAE 483e A Avd A424
H43t Fol CuZ slof gor A 9, oo FHo] Fit= Aot

a2Y 12 AFAFEL 53 AP P2 2o IEHF 42 M
TFAR7E 2 9 A w2t Hate d{ol g, 44 FHez n{AA

7t gAsy, ole@ af AAd g sams &do] YA
2AxAde AR A9 gloy AFYE Hdo Ageda
4ol My am At s G40 9% sirten, o F AGH
£ A& Fo Folof ¥k AL AHA R el UE Cancel
Coil2A AA o] Qe FEH JEE 2013, AL o4 243
£ £42 &3¢0 of 5224 BSCCO 4Ast YBCO HA9 vy 2,
3,4 339 AEAFEY $449¢ A

2.3 A#Yn

2% 2914 2@97X = BSCCO 4AA9% YBCO HAe @934 2 3, 4
A AT AFAFELY FAFT Nomis 44 ALLso A4
@ AEAFEAeld. Z 2094 22 vl R 2Agtold, Hu9
92 247 Norris %744 9] Elliptical 295} Strip 92 A48 B33t
ot 29 29 2% 3, 2% 4, 2Y 5% BSCCO AAe gdMA €23 4
A9 A% ALRE B Fa Utk ASAFI F& FHAA
© &R Adgtol AolE HolA% AELAFI ¥ FUAHE Nomis
WA 4o Elliptical 229 AM#H 2 2& d& 22 ¢ § A 28z
BSCCONAE ©Ud =} vlmste] {39 7} oo gel, 4547
&4 ol F7kstan o

2¥ 6, 28 7, 29 8 1Y 9% YBCO 449 ddHA £2 343
249 E3g wex 4 2y ol ALAFI B & FuA
£ &4 Adgte] Zolg Mol A4AFIE £ T = Norris
WA Strip R Abgts vy F g a28a YBCO A
Edﬁﬁﬁéﬂ}ﬂ vl A3 471 ol wel, A4AFEL ol 72
A8 it}

CE 1) 1M Mg 240 M A

B4 25 ¢ # 2
AR % .1
CERE A Al
BSCCO wire 4 5 0.17mm
24 Ag or Ag alloy
A4 % 44mm
A4 7 02
YBCO wire YBCO & 1um
45 Ni-W
Rk 5 Cu
: fsolation
Anp
0.8
i isolation
Amp
i
;%
: ! ance! Goi!
, i R, A
AC Power SR~ S . LG
DUDDIY . prra

[
voltage Tap

G HEMReEd §Y8E

- 1725 -



Transport Current Loss (W/m)

Transport Current Loss (W/m)

Transport Current Loss (W/m)

Transport Current Loss (W/m)

Transport Current Loss (W/m)

a
10*
10°
10% -5 a’ —m— sred | |
< (S o Analytic_el |*
. - &~ Analytic_st
a

10* 4

0.1 1

10"

A " |—m— Measured
1070 4 - @ Analytic_el
- . A Analytic_st
10*

Nomalized Transport curvent (i/] )

a8l 2> BSCCO HYl die| HExzad

- {—w— Measured
~§ @~ Analytic_e §
--a - Analytic_st

Nomalized Transport current (1/1 )

<QE 3> BSCCO 23& M2l MEURE&M

Nomalized Transport current (I/1)

<1# 4> BSCCO 3X& M2l HM&T[a&d

A
X
A
L O
¥
‘,-"' '
i )
A" ir
/‘_4" A
e a” ol
r—
L -
Ja . |~-m-- Measured
—{ --®—- Analytic_el }
-4~ Analytic_st

Nomalized Transport current (1))

<1#l 5> BSCCO 435 MAe] MaTR&d

-
m
ot
-t
~
o g7
»” X
~ // -
-
e
/// /’/, o
e -’
o T

—m— Measured ]
i @ Analytic_el
- A Analytic_st

Nomalized Transport current (I/1))

<18 6> YBCO Bl MA2| MaXRad

- & — Measured
- @ Analytic_el
- Analytic_st

Transport Current Loss (W/m)
3

10"
0.1 1
Nomalized Transport current (I/l )
<ad 7> YBCO 2X& Mue| HaHRadl
10°
E
3
:
5
[5]
§ r a7 —a— Measured
8 » |- ytic_et §
4 -~ Analytic_st
ol .
1w

Nomalized Transport current (/1)

<38 8 YBCO 3X& Mol HE&MREY

— 10 - -
£ % :ﬂ—‘—‘!
g W
= o® LN . .
2 g gAY
8 1 P o
z T A
g Pl /"/.
3 o ek

. s .. .
§_ T —a— Measured
R - #-- Analytic_el |-
s : A Analytic_st
-

10°

Nomalized Transport current (i)

<38 9> YBCO 4X& M| HaXfpad
g =

¥ =¥ME BSCCO HAIt YBCO 4Ad ifF BF7 88 o A
AN EAstE AFAFELE FYse] AN vIdHd 2 43
BSCCO AdAe %% Noms ¥34 64¥ =93} Iz, YCBO A
A9 7% Norrs ¥34e Bd 243 vjad AU 222 35

o

I

e AFAFELL BSCCO AAe F7hatA¢ YBCO AAE #Has
A meEtd AREFE FE) AW dYez H3E & dols 14

AAA BSCCO AAET 240 AAQ YBCO HAE A4t Aol A
Aied SN e fredd.

€ AFE 247 ZEEe ATMEASA AAY 2= LN
Aeel A7 A dd g8 FPHAFUSL

{1

(2]

(3]

- 1726 -

#age s

K Funaki, et al, "Development of a 22kV/6.9kV Single-Phase Model
for a 3MVA HTS Power,” Transformer, IEEE Trans. On
Applied Superconductivity, Vol. 11, No. 1, pp.1578-1581, March, 2001.
uhefe] 591, “IMVA 2233% #Wgr] /Md4d4 2 33 AA3
4, " q@Asigs] =), A 524, A5, pp. 23-26, 2003

W.T .Norris,“Calculation of Hysteresis Losses in Hard
Superconductors Carrying AC : Isolated Conductors and Edges of
Thin Sheets, Journal of Phys. D: Applied Phys. Vol. 3,
pp. 489-507, 1970.



