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Optimal Design and Fabrication of Prototype DC Reactor for Inductive
Superconducting Fault Current Limiter

HEel s, Z& 3", D =2"
(Kim Tae Jung’, Hyoung Ku Kang”, and Tae Kuk Ko™)

Abstract

In this paper, dec reactor for the inductive high-Tc superconducting fault current limiter (SFCL) was
optimally  designed by finite element method(FEM). The prototype high-Te de  reactor was
manufactured and compared to the results of design. This de reactor consists of 4-stacked double
pancake coils which are wounded with Bi-2223 wire coated with SUS315L.. Kapton tape is used for the
insulation of turn to turn and layer to layer. Each pancake is connected in series by soldering. Finally,
optimal design and manufacture method for the dec reactor is suggested in this paper. Through the
comparison of result of optimal design and experimental result of prototype high-Te superconducting
de reactor, reliance on the design of the high-Tc dc reactor for the 1.2 kV/30 A SFCL is proved.

Key Words : Superconducting fault current limiter, Double pancake coil, Dc reactor,
Superconducting magnet

M B 3o A Ao R nexALE #{F7E Ate

. T %l HAeld ol g neixAE Fiv)iz 2
1900+ of I K.Onnesell ¢}s] zxm= &iol = -
, o

o Pg

GIFL A S

|
# A% G909 Gioli= 2A A2 wol o
H, *44?*51&71 A5 ddE ARiem 74
4 Utk B =EAE A5 dese 447
Sofel e A4MA serHES ugew
prototype®] #| 57 2|iE & AAGt Ay A ztat

Al 55 HEe 2 ol =Y A o ma AgaAe asel a0 4w A
AASSF 7FE SEA STHE A= w4 S § Felde A4S Wmsdon, WuARs %
stupelh. 53 AHEAE §9 F7he) 717 ws W4 18 1) B i A deke Al g
E A S43A dY7|7|2 1Ko A Al g Ae za g2l
A 4B A ArEAR BRI N8 sEY a9
o A e A]?] A} &) Haghs olgsle] Alarddrel @Y E APsis
(A EA AT AEF 13494, LS s dot gy AndR{e 27E 42
Fax: 02-393- 2&11 il E&HoR A#E] feAi= AH g
Corresponding Author @ maglev@yvonsei.ac.kr) el oy gty glalEfe] Atelz= = oju] 7)x
200351 39 89 H4%, 2003 49 1590 13 AAlgkg, FepnE 5 2] ofZshe] AAE= o] wle

20039 59 79 HAF 4ArgtE

1292



FaaA Aok et n22ARAAL Al
2N ALxdEd4ets dEA G gl
o) A A 3 9] 7t el sl Al zs}p_;_ ol&E iy

=217]
sted 2 F 2 AE ]

1% = w2718 AR Folop k=,
218 gloe 7

& i 1¢] Atolz=& Al2=f19] A &
Ha W wAE AR £ A5 g g AA
WAEhs AAAe 2Av)e AT #e 2
Aated Akt dFE 7AAA ¥ F4d59
a7le] el&] st Lorentz's force2] 7]z
o Al Ae] ek Ao oEks v AU, whebd A
FolA A& FiHAEE 7 AT QYR
Gt S R s Sl = A B =
& ooy 7hH AEAAIELS arels] Fojof )
B AFo|q= felA A3 o =@Es) 3t

: 1
£EE olgdte] weEAE JAHE A

oA r 7 5F =
Asteich olsig AAANT ol 8shel prowotype
o A% JAHS A4en 2 54& SAe,
A 28 prototype /“]-Fr lelE o] I "o% -lr:?_]- A2
HE ol &3t 42 dAZBH} Fo] UL &
oelgin), dAndow B AprAnE g *1 1.2
KV/8) Av ezxE 718 AR ddu9
B gde] AL 95T & Al

I 1. Prototype #5 2l 2] dAA]
Table 1. Specifications of prototvpe dc redactor.

Total 1leight 0.036 m

Inner Diameter 0.099 m

Quter Diameter 0.1186 m

Kapton Thickness 0.000335 m

Wire Length 192 m x 4 ea

g 1. Prototype #5F oy e] ndaln
Fig. 1. Modeling of prototyvpe dec reactor.
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Table 2. Specifications of reinforced wire.

Wire Bi-2223/AgMg
Thickness 0.000305 m
SUS thickness 0.000097 m
(both sides)
Width 0.0041 m
[c@77K 134 A
Max. stress 265 MPa
(perpendicular to the tape)
Laminated material SUJS315L
SUS315L

(o}l
Fig. 3. Cross section view of H[H wire.
(a) Reinforced wire by SUS315L (up)
{(b) Non-reinforced wire (down)
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Fig. 4. Process ol joint between reinforced wires.
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V-l characteristic at 0.0 cm bhending radios
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Fig. 6. V-1 (iharac[erislic of superconducting
tape at 9.9 ecm hending radius.
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joints.
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Table 4. Specifications of double pancake coils.

Double ey .

Pancake | Inductance Resistance e
. e @ 300K @7TK
Coil
#1 661 nll 085 Q 65 A
#2 660 uH 0.82 @ 65 A
#3 675 uH 1.1 Q 63 A
#4 670 nll 1.1 Q 66 A

IJ)‘

Ol 8. Prototype %5+ ¢l E 9

Fig. 8. Picture of prototvpe de reactor.
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