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The quench detection technique of the superconducting magnet using an AE sensor

Ho Min Kim, Bang-wook Lee, lI-Sung Oh, Haigun Lee, Yukikazu Iwasa
LG Industrial Systems, Massachusettes Institute of Technology

Abstract - This paper deals with the detection
method of the Quench phenomenon for
superconducting magnet using the Acoustic Emission
(AE) sensor. AE sensor is the elements, which is
used to change the Acoustic signal to the voltage
value. This signal may be used to detect whether the
superconducting magnet has been at the quench state
or not. Recently, the development of the quench
detection technique, which is the using voltage and
current signals, fiber-optic sensor, and so on, for the
superconducting applications is widely studying. This
method for the quench detection of the
superconducting magnet is also studying at some
kinds of institute in Japan and the united state.
Because of the large-scale superconducting magnet
like International Thermonuclear Experimental
Reactor(ITER) is charged a lot of energy, when the
quench phenomenon is being at the superconducting
magnet it is happen to the problem of the protection
for the applications. In this paper, we concluded that
the quench detection was possible when the
mechanical stress by means of the local heat is
generated at the part of inside superconducting
magnets.
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Fig 2. Block diagram of the AE data acquisition instrumentatton
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Fig. 3. photograph of the AE sensor and double-pancake coil
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Fig 4. AE signals generated by local heating of a double-pancake coil
wound with B12223/Ag The heater current 1s the square trace in the top
(left-hand side vertical axis), the temperature response is also mn the top
(nght-hand side vertical axis) AE sensor output voltage 1s in the bottom.
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Fig §  AE signals generated by local heating of a double-pancake coit
wound with B12223/Ag carrying a 60-Hz transport current The heater
current 1s the square trace n top, the temperature response is also in the
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6. AE signals generated by local heating of a double-pancake coil.
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the AE data for a pancake coil subjected to a heat current.
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