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Study on Current Capacity of the SC Conductor for a ¢ SMES Coil

Abstract: Recently, small-sized supercond- Z8o] 4+ MW xSMESZYES A &slr] oA wA)
ucting magnetic energy storage( x#SMES) coils ALE 2AEEA ] HA3 AFLae dF AES A
become commercially available as an energy grojorditt, welr B d-fpoMe A wA] AFolA
storage device for a power conditioner. In olu] d¥xdo= o gldidol §15d vl e #SMES
design and fabrication of the gSMES coils, to Y AAZ2 WS ol &3ti(1), xSMESZEYe 3
determine optimum current capacity of the A, 2AREAY AFEE AFEE 2 cokgilo] g
superconducting(SC) conductors is one of the ARG 2ARTA A & £ e AR ()3} <Y
important things. We thus investigated the AA 7 Ao VA& & 2AEig e, £ olg
effect of conductor’s current capacity. current AiE BEOR slo] pSMESEYL] Azt ¢ AA 5
density, and stability on the coil’s maximum olofsle HAY} A=A AMFLEE diete] T
stored energy density in consideration of AC o] nfHEdd 9 AHEHUESIE A Axle HASgS
losses and switching device's capacities in a a8t HEES i)

power converter. The results show that the

smaller current capacity of the SC conductors

is preferred for the #SMES coils but can 2. AA|l=z
increase their induced voltage excessively.

2.1, ZETH e AANFLT
Key Words: current capacity, current density, o2 . AEANS HY AYoew & 4SMES
#SMES, maximum stored energy density FdY AL 71A BH A AR F&HE E kA
Ao g o9 Z2 A A pSMESTYUdE wRHE
1.4 = dolet Fejw £do] @A v, pSMESHAE
= AX|AI71A] g3 ebgetAl £2A717] Yelire nis
) N . AL ol AA A gz 243 mololdit} o]lF &
Aazigel wdel fgie 5 % ofdef entydel BHoz Sy det AuAel WHE L SMESZY
Ve tes gasgAY duleh 2 o 2o Dol WMZAMAS MF S AEAe Eh
o D . ) - WHell Wzbapd & da|sta oA FAIR AR e
g2 AN S 5 2 oY S 2 dE A 513 Dol = el sl
. [ 2] B - o H]%’é iE(Dry COII) TEE HE,“'S]——‘:_‘ Zﬂc’h:} :LEJL}
(Dlsturbance)t %l—vzﬂ%-q] = %}El’i ?_]6]'04 T:’]‘—'T }ﬂ 019,}_ 710 _—]LZO B]“@-il :,o]oﬂ 010—]/\—] ZVCQ*Q‘ uo],;g
MaA I Qi Agelth delm gukagle] Mg &l g S0 S S nha eow o
Al sty AR 2AEREA e FHY $Foz sl

A
r0 P

stel g Z7h ol e FR - Ale] 77 2 A MAE - wha
A7) - AR 71719 A9 53 del Ao wj$ wizke

of 5 Fr1gtel AAH ] dAME o BAL
Ho} i@ o] wid AMA 4% FUAIY ofg)

| 1 9% 9oz o4#A gt}

S gl Fdnwde FRE 3o goe] Y =
A

1o = 2] e ] i P
e AP tHe & At U Lx M AL AFetr] Ydaide 2 AA A 24 L8 £2A
| = \_#10 S IR 5 78 0 E_Eiﬂg] Jlﬂgrl—:%*o?l ?}Z\j/‘j ?}74] 015‘}?4 ghﬂ,\lyey 2=
Z HHEACl oz YA AA U o =2 F
b daAel gloze AuAAd Wik dide 2 AEE AL AMSAY T= 4SMESTAUL] A =2
AN 1] ol z]u} o] = .ulzx] EXA A dlesm UAlo Ee pSMESEE S | 2}ol}
due 7 HHAEET?Q{AQZ jlj?j«l oot "B"P;] e " wAe] M3 A obgAol wold AR
= oo - TEH=E al LR = 1 o y
:g;afjﬁ a7 dshae g ;E;ﬁx{f oy EAE Ak el 9% & A
o . = hon =4 =7 = - R -
ol opUjel 4wt drey el n B8] Ho|vt = #SMESZY Aol A3 RUREAC] dF8%S
LA R c R RFeT1T4 = LT

HEsp7] el e zdeAe] af 549 JAH

ol e steto] Masoiof sul, o) g A
|

(<)
WA 54 5 dgds) 2 AF % 2 ms ool

of g flolM AFd We Ag et < . . :
MW HURE Al e wud davae T8 o 9 asvEszd A%E 9w ol 7
greR gdd & oGe BHEAAGIAATRL 2 o) wopg zdwwAE Agete WEe)
(e]e} #SMESTY)Z FHZE vT9 ASAHAmerican 2ol =M Aol J1E g ol L
Superconductor) & FH o8 &3t AFe v qdrk et FmwAe vl sdl w2
p g - 58 &0 St AT HARE 2AEH 293

Aol AESHE oA Eel = wselw, 2 ol e e e e
o=

= F(Cuw)E nAETY CuNigHoz odxtza, 1 9
Fol NbTiZHEZAE wEA7l Fxolt}, o]¢) e =

_i

-
t

e
-
Lty g
BT S

* 1 3] 9 - 5 1AL = = o El -
® E] v Z‘i}%ﬁ?]?ﬂ%#‘ %§3‘°%Q?A}<ﬂ & Alz=(Copper sheath) F32] ZAZ=Mel Z$ 4
B I B R R e, ST P B B SMESZUe] g5 & - 8d £4 A s /ey
334119993 39 01 o wmA & oubhd AL fus o5 zow o

J o 0}
AAbRE 19999 49 209 A oglem (2], 11 Al v g AR 3y 19 E



of Zhzh vetfidct =& 0.7 MJ pSMESZY /B3-S
g A wA Al g 19 2AZA B ¢
A gl AAEA 5o 712 540l digh 2t o) F

%iit'%[@, =M e AdAART - 2AgEA 2
dulolHRRE 4SMESTZYE 2ARZAY] AF&
of et AEel Ag @ AFAQd E2HEA = NbTiol
ek JARFLE - AGuAE sEsled 1 ?3_4' 1
& 2 vehfich

Cu

NbTi
CuNi
Barrier

a9 1. iPﬁE’LQJ o

Fig. 1. Cross—section of the superconducting wire.
E 1. 2dEH A
Table 1. Specifications of the superconducting wire.
o & 5 A
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Fig. 2. Critical current density vs. background

field for the NbTi superconductor.
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