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[Abstract] Quench detection is very important for long-term steady-state operation of large superconductivity
devices such as EAST, ITER, and other full superconductivity Tokemac fusion devices. The purpose of this paper is
to explore a new type of quench detection method (RF method) and evaluate its practical use value. For the first
time, radio frequency wave technology is applied to quench detection. According to the theory of radio frequency
transmission line, a new type of quench detection system is designed. The terminal voltage and RF quench detection
method are used to simultaneously detect the quench condition of the coil wound by Bi2223 strip. The voltage
method is used as a reference to judge the effect of the radio frequency detection method. Many experiments have
proved that the RF wave method can be used for quench detection, and the quench can be detected when the coil
resistance becomes several tens of (). Repeatable detection experiments were performed on the small coils. And a

lot of useful information was obtained in the experiments to further improve the method.
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Fig.1 Simplified model of RF wave transmission
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Fig.2 Simulation of the effect of impedance change on reflectivity
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Fig.3 System design
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Table 1 Parameters of experimental test coil

LR B A M 4%/ mm A% /mm = B /mm KE/m i % M E/mH
Bi2223 (B iR S H)  60.4 70.66 9 38 0.141
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Fig.6 Detection result of RF wave method
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Fig.7 Detection result of RF wave method
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