20014 st2xd

H1

- X2Tes| sE0E =2

=ML SI1J18 BSCCO0-2223 AAIDAS M X A=

Design and Fabrication of BSCC0-2223 Field Coils for
Superconducting Synchronous Rotating Machine

S K. Baijk*, H.M. Jang, M.H. Sohn, Y.K. Kwon, K.S. Ryu, Y.S. Jo*

Korea Electrotechnology Research Institute
Changwon National University*

skbaik@keri.re. kr

Abstract - Racetrack coils are used in w3k 2bzre) wAolzel AHdE wixHE S
many areas of superconductivity 27HE o] 8% Yo SAATYY 2 ANRA
applications such as generators, motors, I Wy 52 A9gstaxt o).

maglev, wiggler magnets and so on.

Especially now a days a few advanced 2.2 £

nations including U.S., Japan are

developing high temperature 2.1 22x=/E S71219 HA
superconducting(HTS) wire which has L2Z2AE F7719 A wHye 72X

Al =z
better performance than low temperature I AA7A o2 2 R ujx Wye zA 9
superconducting(LTS) wire. Most of HTS YEZH HANNA F2E 2= Aexdr 7]
wires such as BSCC0-2223 are 719} Bdsh AxEZYLo AlEEE AAe B

manufactured with PIT(Power In Tube) o] Hlo]Z FHlolm FHA AH24AAMg= €&
process, so the shape of the wire looks AR ZFr7) u - <kste] ZAA F Ao of
like tape different from LTS wire with 7}A Az A S0l FAAITH o|Bd n2EAE

round cross-sectional appreance like AAZE A 28 BSCCO AAE #AE7)7)
normal conductors. Generally HTS Zo A&l goen, sl BSCCO AA
racetrack coils are composed of a few 52 A9 HolX FHYE gz Ygukxoz WM
partial double-pancake colis and then the FAelza ez AME sAE. &3 pexAd
double-pancakes are jointed each other T Ho|ZE #AAA WA og wjxEg AE,
according to their applications. ol JeFLEA AAME AL AAHE § o)
2EY Fuje) ARnYs VRBYS AALY

1.4 & o meq WYY & U FHol UoIA,

Fig. 1ol A ¢} Zo] 22X AFHIEAS gEFx

&% 32x:AE  F7]7](Synchronous LR RE dojAls oY AA=ZY HiA
Rotating Machine)ol Al&& golrEHY Aol 23 A ZdE wAAZE & Udes FHE]
(Racetrack) #9 AzZLE AA 2 A%t Ao FAPY dHolzEdIAY] FPFA
v A4S ddstaa I 479 Hol2EY LeEAEIL S AGILCE iAAEA F 3
F AAZLE L n22HT A7 Agxdx A ovz A JFEAYE ta &3t F Yo
Aete 2o Holzo FHE HER A7 A A 2AEIYR ATl o3 AAHF 2

Joint §lo] 3Mlo] AMsE AR BES HE
MA o] 2 (Double-pancake) ZLEEL WA A
zZtgk & ZtzZbol fEAA IS HEAEE F

29 4FS 29 F U1,
AZsloAstes ne&xATLAIY AYE
Table 1] Yveldc}. Zdr]e] &3F& 3kW=E

dol Bt B =FddA e olgd HolrEYFY
o AAZLE 37N T EHAIZE ol &3t
AFeAn, dzte] gEdAclAE 1xF=
Hlo] & Lap-joint WS 3] 42},

AAELT, 1800 rpm ¢ 4= #Ho|ArEHO T
Tl Ho, Azl Ry A WA E
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BAEC] g0 F =S g, &5 7
AdEE Adstne 2F BAPJAER o Fof
AT, 53 AAAN Edrlel Hf=de T4
TR & e vy aAAAC 9 Az
49 AANE Fe 4TL = dHE FALE
71 WSl wiAlst] O SRS YFoay
FEo] WAE grEY 28 ¢ & =WLS R
=5 st old ma FldFoz AFde
el $AE €€ F AN(2].

Table 1. Specifications of HTS
Synchronous Machine

AL 3(kW)

FA&EE 1800(rpm])

FAAY 220(V)
5 4
T3 60(Hz)
9E 0.9

Fig.1l. Designed Cross-section of 3kW
HTS Synchronous Machine(mm dimensions)

NZZAE AAZLY FFe&=E 20~30K
A FAFEE HAGH, ol FRAFE
46A o9 Atgstuztete AL HolZel F3f
AFLEEE 60.6A/mm® o8 do AzxzYe
A gl 60%71 B 4 UEEZ ). Fig. 14
Aol ol HelF ZiAAHEo wiE YEol wix
He A7AZY L AAEadEN SAAZLE
£ 1.85A/mm?* oln] ol Tr|yztel 53
gozM YAAMS A-d@how 2479 &5 vf
AT 3).

2.2 12X/ Az Fx
AAZL  AFE A AgEHe e
Bi(Pb)-2223 ¢} HolZ¥ A= 77K, OT °l

A dAAFE] 32A FEZ Aty AAd3E
< EI¥Y 2 FL 3mm ol FAHAE
0.25mm & Eolt}.

Table 2. Specifications of HTS
Racetrack coil
#@WH A 5 3/pole
5% "' 477
e Bk 46[A)
=34 0.25tx3w{(mm]
Hl a2 sl
;‘l

M—fﬂp/—\

FIELD DETAILS

Fig.2 Cross-section of Field coil Details

Fig.2dlA= AXIZd 39 Jad 72E
sl BHodFa vk, adojAel go] 329
AL 6% FHA AR o|FoiX 1 123 22
Joint §l°] dtue]l G EHAolaE o] FolA
qootef HEAMA A HolAEYH wRo
174S 284X & = %ol 42mm ol¥, A
o gEAANZE 2 AEE €8k 31mm
2 dAAT. 53] A9 gEdAela md A
AA FAE HE 2F37 3F2 WA=} 4%
3 5% #HA o)=Y} Lap-Joint 922 7Y
gHAo] 2T E HA 2 Azgojor grte A
olth, Ztztel HMA IR ZA ®© & HiojEg
A AAFAN FFE womz AAAzA
9 22E HAJANER HASAor gl Azt
g AA ZddHSseE HAAAY AXNEH
477 ®Wolv, HIFAFE WAz IS
Bl & 68,68,92,92,.92,65 22 Fig. 29+t
of Bzt T3t Zt tjEAHA I Ao A}
e A dole AA Joint A9 AHE
3l olegERE 70m, 91lm, 78m °|H

29 EAAZ 2Ye FUL Polx ¥
1

N

o J;L fo R

o

2%
w7k Sel Hg3e) gEAAclaE 9% BAo|
£ 32m, olg| %L 46m 7+ €S At
Yo Z7lE HMH AAF % 2Y9 1
1N BPAE 9B YAE BE SF0)E
3 A

2

¢

Azslgon] AAaIYY =7 A
sl A 0.5mmel FRP #& o|&stdtt.
% A

(o R < T

- 105 -



166mm olv] 2Yel FARY vRAA A%
EHE ddstd FAAME AbQ1ZE £ QT B Yy
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Fig.3.Cross—section of Improved HTS
Field coil

9e Usd PN
ARz - ok F=

fr

Agg stol Adndel ARFE AAHE

AAo A 1¥F 3] AAXRFE FIANA FH
Z AARZLS YAAFE AN F Y A
olt}. Fig.4& 1a AAdE 2dz HFEXE
AXEG 2dn A% AT FAaERE A
23 wuloa #HAlela e AHAFL X
A @e VIS Uit FARBL AR
299 [-VEHe] /b3 £ RS ¢ 4 Yt
gep Azde] ARETE AN mdo T
A}RE AR Aol Y 5T FFAL 7
A Aoz ogdt.
200 T T T T 1 g T
| LN,, P3 ] / )
150 —a— 1st Model / .
" e Advaced Model i / 7
S | —o— Advaced Model + Iron /.l o 4
3 2 /
g 100} /_/ J 1
% -]. /°/ o/ 1
> [ ]
50 - /o /o/ _j
- f' ./o /O/o
fd /'/ O—O’o
0 .nntﬁﬁg-‘?"‘o' Y N
0 4 8 12 16 20

Current (A)

Fig.4.1-V Characteristics of Pancake 3
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Fig.5 1-V Characteristics of Assembled
Field coils (77K, self field)
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Fig. 6. Magnetic Flux Density at

Center and End region
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