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Design of Current Leads
for Beijing Electron and Positron Collider Upgrade

ZHANG Xiao-bin', WANG Li', JIA Lin-xiang®
(1. Institute of Cryogenics and Superconductivity Technology, Harbin Institute of Technology ,
Harbin 150001, China; 2. Brookhaven National Laboratory, Upton, New York 11973, USA)

Abstract: For Beijing Electron-Positron Collider Upgrade (BEPC [ ), six pairs of cur-
rent leads with four different currents were used for superconducting quadruple magnets
(SCQ) and a pair of 4 000 A current leads were used for the superconducting solenoid
magnet (SSM). Multi-tube current leads for SCQ and SSM magnets were designed.
The special feature of the leads is that a copper block is added to the cold end of the
leads to delay the time for runaway in case of the cooling helium being interrupted. The
numerical simulation results on steady and unsteady thermal processes by CFD software
package Fluent6. 0 are also presented.
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Table 1 Operating parameters of current leads for SCQ
/A #1/mm di/mm ¢, /mm ds/mm #3/mm d3/mm ¢, /mm d,/mm A/mm?
1 600 2 28.6 0.9 25.4 0.9 22.22 0.9 19. 05 0.5 207.9
630 4 19. 05 0.65 15. 88 0. 65 12.7 0.7 9.52 0.5 95
150 1 7.94 0. 65 4.76 0.6 22.7
75 5 6.35 0.8 13.9
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Fig. 1 Scheme of lead tower for SCQ magnet
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Fig. 2 Cutaway view of 1 600 A current lead for SCQ magnet



582 40
i 5
i L s s
. 5 ,
2 200 A 400 K,
o 6.7 630 150 A
(3R ’
o 8 1600 A
ZAN
it (i s i NiTi (
g )9.3 K 94 s, 2 SCQ
s L
3 SSM o
Fig. 3 Scheme of lead tower for SSM magnet
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Fig. 4 Cutaway view of 4 000 A current lead for SSM magnet
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Fig.5 Steady temperature distribution
along scaled length
of 1 600 A lead carrying different currents
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Fig. 6 Steady temperature distribution
along scaled length of 630 A lead
carrying different currents
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Fig. 8 Temperature variation with time
at cold end of copper block of 1 600 A lead

in case of helium interrupted

Table 2 Operating parameters of current leads for SCQ magnets
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