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The Analysis of operational characteristic of superconducting current
generator by computer simulation

“Yong Chu, Min-Seck Joo, Jung-Bae Hong, Tae-Kuk Ko
Dept. of Electrical Engineering, Yonsei University

Abstract - A superconducting current generator, or a
superconducting rectifier(SCR) is used as a current source to
energize a superconducting magnets in SMES, MRL. We selected a
full-wave SCR among various SCR models and analyzed its
operational characteristics by computer simulation, In process of
pumping the current, the improvement of performance is dependent
on how much bigger the open resistance of the switch is in
comparison to load coil impedance when one of two switches
become active. Faster transfer can be seen in resistive
commutation mode by shortening the time elapsed for the
resistance to amive at certain level from zero state. Although
recovery time for the switch has no direct effect on current
pumping, optimal switch design is needed to increasing operational
frequency.
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Transformer
Ls = 50 [, ky=02 M=10 [uH]
Load coil L, =20 {mH]
Primary
Ipp (pril to value) = 6
(primary peak to peak value [A]
switch activation time = 50 [msec], 200 [msec]
, pumping time = 70 [msec]
SCD switch switch recovery time = 60 [msec]
inductive commutation time = 5 [msec]
3.1 pumping stage
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3.3 commutation

(1) resistive commutation
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(2) inductive commutation
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