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Fabrication and Characteristic Test of Conduction-Cooled Brass
Current Leads for a 22.9kV/630A Resistive Superconducting
Fault Current Limiter System

Abstract: The 22 9kV/630A superconducting fault,
current limiter (SFCL) is developed by the
KEPRI-LSIS collaboration group. This resistive SFC
L. uses three pairs of conduction-cooled current
leads. When the SFCL system is in the fault mode,
the current flows 20 times more than the steady
state. Therefore, it is important that the current lead
is designed to have the thermal stability in order
to minimize the heat input of the cold-end. This
paper presents the design and performance results of
a pair of conduction-cooled brass current leads
considering both cases that the SFCL system
operates at the steady state and the fault current.

Key Words: Brass current leads, superconducting
fault current limiter (SFCL).
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Table 1. Design parameters of copper leads and brass
leads: (1) 65K-298K (2) 77K-298K.

AA 84 F2(RRR=30) | &%(10%%Zn)
(1)1.002x107° | (1)3.146x10°
(2)1.049x10° | (2)3.186x10°

,Z? (Qem)

b (W /oK) (1)4.043 (1)0.613
(2)3.986 (2)0.627
(L2/A)op | (1)4.337x10% | (1)9.529x10°
(A/cm) (2)4.099%10* | (2)9.327x10°
(1)43.44 (1)29.98
Qu/LIW/RAY | )45 g (2)29.72
¢ # vk g9d Q44 T dddd A 2
FE e dad s A e 42k 1.537em?, 0. 623cm T
gl dgAe] &BF AYAMo Hlste] THALZ 48], b
AL 2u) o]do R FY £ 9tk ayEE AYAY
A7)EHEol A AP ARE AHFtA FEs B
FHEG ¥ vtzm & 4= A},

Fig. 25 9449 Zdol7} 100cmete 718 gt =&
STl TTRK(LN2) oA 298K (42 359 B3
To] mE 7y AgAT 3F AdAY AF A aF
He AT duFe adzE HofErd, xS A
Al Bl g Hala EHAFIT 630A0]5L EEAHIAE 7
TKeNAM 298KY A+ ARddiel Hold m& od
A A7)e g ZX Fig. 39 JeEHAT

120 T T T T

77 - 298K
100 i
Copper
80 | _
E= 60 Brass .-~ |
& .-
4wl e 4
20| e i
1] i 1 L L o |
0 500 1000 1500 2000 2500

LA

Fig. 1. @n vs. I, plot for copprer and brass leads in
7T7-298K.
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Fig. 2. Lead radius and cross sectional area vs. I;
plot for optimum copper and brass leads having
100cm of lead active length (77-298K).
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Fig. 3. Cross sectional area vs. active length plot for
optimum copper and brass leads.
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Table 2. Parameters of conduction-cooled brass leads.

Parameters Value
Rated current, I (A} 667
Operating current, lp [A) 630

Diameter of brass circular rod {em]) | 1.1

Active cross sectional area of brass | 0.95
circular rod, As (cm?)

Total active cross sectional area of | 6.65
brass lead, Aw: (cm?)

Active length, ¢ (cm} 93

Operating temperature range (K) 77-298

(77~298 K) (W/cmK] 0.627

(77~298 K) (Wem) 3.186x10°

Shape factor & 9.327x10°

Qin /Iop (W/kA) 29.72

Qn (667 A)., Qin(630A) (W] 19.82, 18.72

Fig. 4. Photograph of optimal brass leads having the
rated current of 154A, 312A, 667A.
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Fig. 5. Test setup of brass current leads for heat
input measurement.
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