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Design of HTS Current Lead for SMES Magnet
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Abstract : 1.5 kA class HTS current leads for
a SMES magnet, which are connected to a
conventional vapor cooled copper leads, were

designed. The HTS leads are composed of
Bi-2223/Ag-Au tapes and a stainless steel
tube. The estimated critical current of the
lead is about 1.6 kA at 77.3 K and in a self
magnetic field, and the heat input to the
liquid helium from the cold end of the 35 c¢cm
lead is 0.4 Wlead. It has been made clear
that the heat input decreases with increase
of the lead length and decrease of the warm
end temperature and Ag-Au/SC ratio.

Key Words :
input

Bi-2223, HTS current lead, heat

1. M

i

2= st E AAA 4L AdMe FAHL A
e FFA fA 2 W o Har Fadid
2 g F e, o diME dd5A] 53
FAE &7 (cryostat) °lgolE AL mlavEe}
elrol AYFX AZE AT A &4 AFEYH
AA, Azt g A7 Ao of gt

A AReddez AMgEHn de 7, #38d 2
< FEALL d Axrt 7] dE o YRZRE
dAdol folata, o] AYLH AVIAF e o)A
BAHE F&do] B2 Wre &4& 2. 1
gy, FE A d AR R uxAEAE A
FEYddez olgdtd HAdEE Y F dzn 94
2 oldtlA om e FEHr TAIA 7] WE
of Wejel £4E ZAaA 5 1] dAZ v,
YE T HAAFAME dutdel 7tx ¥4 dAHs
Yol wja] WyzbEdo] of 1/39 nLEHE AFE
Aol d&stelo gle dF et [213].

—

AFEQH o GEU ZHolA B W nexdE
WS A S AREYMO] HelX o] AREYM

=1
vt 53 AT Ao g PR ERoNE 2

* s A et A HAR e Tk SR
o SAsig o Addgy s Azl BEE walay
4 8 4 dTAVNATA 2AESLATIE
A €aEAdTA Ag)edT
oA 8 AU A EEH us

A18%5:20004 059 022

ArrerE: 20009 102 099

3 AsRT A ¥ Bi-2223/Ag-Au HoJZ
iAol 1.5 kAF 12231 E AREQAS 44
ATt AF=UAY] A E 23E AAAGNH S
Soted Ao HolZ AF £ DAL AU
Zolwgrozel 134 Rd(1)d o daAHE
Eoto] AREUAS Lol & A STt

il

K

2. MM A

SMES wtavE&o2 ALEE 1.5 kAF T2x
HE AREQAE A a) ol AREQA
% 5ol YAABOE AYAE D& 0.5 W/lead vl
go] S=% @t}

2.1 MR A2 o83 YA
D22AE AFZ=JXLE Bi-2223 /Ag-Au Ho|Z
g A2d 7224 19 1o 1e2AE AREYAY
AAel $22 delhnglen, & 10 ARELY A
Ao) A48 LLEAE Holze) AlS el

;nner diameter

-2223 HTS tapes

/o

a8 1. 322 AE AFE=UAHe] dHE A
Fig. 1. Cross-sectional view of a HTS
current lead.
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Table 1. Specifications of the HTS tape.

Bi-2223
Ag-lat%Au

SC material
Sheath material

Ag-Au/SC ratio 2.4
Width 3.5 ~4 mm
Thickness 0.24 mm
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Fig. 2. Contour lines of B, in one segment.

2 fAo] He dA=EAzte HA AYE A4
Aolgt WHI7|= gt} olE3 FRE AL LR
e HFEFZRYAY QJAAFE  AMsrl 98iA
Biot-Savart9] 44 (1)& o] &8t 2319 A=A &
A2 .

I
iB = %—(%i) (1)

o714 B A&L=, e 37159 Rae, Idl

e mla HR4 9y, R Re 77 AgddA @
g0z ot WEs AR WA Aojel A
ot WAA e BAEAY 43 59 PAL W
F2 9o 24 HIEAS £S 4 mmz ¥ 7Sl
WAS 202 mmz A DAY Ha Al
0o HeH U4 A4E nesd WAL 22 - 30

8% S5:SMES OlUHIEE D2XNE MFT UM M 7

mm 7HA T Adslgen, damAe HelZ Hi
FE 594 974X 2 A}

28 2v HEAY A3 7 7ol AFELA
o dHoA 1.5 kA9 AFZ B4 2 o 2YYE
A&ELAE FoA, uzde HolZo UYAAFA =
A dee Fe ALY ASUZ(He|X HWo
FHoz AiHE AHELE, B, EXE shte o9
A gl Jdeldz Aok a8 29 a)et bE
Zt7Zy 7de] 22 mm¥ Wt 30 mm € WY A
Aatolny, 19 29 AlzZbde] @Y EA F9& HAG
Aolth, dutd oz dowAe WAL AA B A
fi7t 2% WAe] WA EXIA 2z A&EUEr)
wolA Al "ok, 2ZAY Oy 204 & F glRel &
A=A WAL S/ 2N G EAEe 140
soluA Ho FAPE A&Lze FUHsHA €.
T Ao gt ez A A&5Es A de] ¢
A7 YA YoM E G3EL 4 & At

AFEYH DA AFo] A FA=HE A
o] A7le "o vastd d¥Hez ZrleA He
d, AF4 A&dxe FA(ZEd9)E nLeRAL
HolxZo] [-B FHo A =H3sA HH F F
o MAHE o]L3td AFEPAHY JAAFE A
g 4 UA Bv. 28 38 AREYA AL 99
Bi-2223/ Ag-Au Hl°|ZE& A zx3dla 77.3 KA =
PE I-B 247 2§ =435 Aoty 1Y
39 Rl D =N FEo FAANE 9 $H4y
F ASEze] #Hagtel™ WHeol 22 mm¥PH 30
mm 7H] 1 mm¥ F7HA171EA A Aol o]
S =A AF £ 72 Yot ¢H 29 29 2
d 39 AREAN & § URo] WAl #HadA =9
PARAF & dFE vA = ASLE AR
Zdastgon, vz FEAE AFLUEE FHAPE
A Hlg 2 Zo2 F7} AR YAAFA AAEe F
g vud Age FJAE 4 F I (4],

PR AP

25

—— B, load line
N B, load line
- ~" | = L.D. decrease

Critical current (A )

BLTape surface

o E i " 1 1 1 N {
0.000 0.005 0.010 0.015 0.020 0.025 0.030

Magnetic field (T )

a8 3. 22T HolZ ARG Aol 2
AFEYMAA 2=l

Fig. 3. Critical current in a magnetic field and
load lines of the HTS tape in a current lead.
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Fig. 4. Estimated critical currents of the current

leads vs. inner diameter.
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Table 2. Specifications of the current lead for
calculating heat input.

Warm end Temp.(77) 80 K

Cold end Temp.(Ty) 4.2 K
Former Stainless steel
No. of HTS tapes 7X16
An(HTS) 0.9408 cm®
An(Former) 1.5 ecm®
kn(HTS) 1.2 W/ch
kn(Former) 447%x10° W/cmK
Cy(He) 529 J/gK
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Fig. 6. The heat input vs. length of HTS lead,
when the warm end temperature is 80 K.
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