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Quench Characteristics of Superconducting Elements using Reactors
at Series and Parallel Connections
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Abstract

We investigated quench characteristics of superconducting elements connected in series and parallel
each other. The serial and parallel connections of superconducting elements causes a difficulty in
simultaneous quench due to slight difference between their critical current densities. In other to induce
simultaneous quench, we fabricated four type circuits; serially connected circuit before parallel connec-
tion, the circuit connected in parallel before serial connection, serially connected circuit before parallel
connection with reactors, the circuit connected in parallel before serial connection with reactors. We
confirmed that the simultaneous quenches occurred in serial and parallel connections of superconducting
elements using reactors. In addition, the power burden of superconducting elements was smaller than
those of serial and parallel connections of superconducting elements without reactors.
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Scheme of test circuits for series and
parallel connections.

(a) serially connected circuit before
parallel connection, (b) the circuit
connected in parallel before serial

connections, (c) serially connected circuit
before parallel connection with reactors,
(d) the circuit connected in parallel

before serial connection with reactors.
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Table 1. Impedance of reactors.
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Fig. 2. The circuit diagram for the short-circuit
experiment.
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Table 2. Critical current densities of supercon-
ducting elements.
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Fig. 3. The pattern shape of the superconduc-
ting current limiting elements.
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(a) Current of superconducting elements
at "a” circuit, (b) Current of supercon-
ducting elements at “b” circuit, (c)
Current of superconducting elements at

¢” circuit, (d) Current of superconduc-
ting elements at "d” circuit.
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