24KA DC Energy Extraction Switch for LARP Magnet Testing at BNL
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Abstract Assembly

The high luminosity upgrade of the Large Hadron Collider (LHC) at CERN will consist of S~
Nb,Sn based superconducting magnets operating at about 22kA DC. When these magnets N
guench, the power source has to be disconnected and stored energy should be
discharged into a dump resistor very quickly. For this purpose, a 24kA DC current
interruption switch based on Insulated Gate Bipolar Transistors (IGBT) has been
developed. As opposed to Thyristor or mechanical switches which take milliseconds to
interrupt the current, an IGBT based switch interrupts the current in microseconds. The
switch is realized by paralleling twelve 3600A IGBTs. Paralleling of high current IGBTs
made from different batches of silicon and of different voltage ratings is a challenging
task. This paper discuss techniques developed to synchronize the turn off of twelve
3600A IGBTs made by Infineon Inc. Techniques developed pertain to gate charge control,
snubber design, steady state and transient current sharing, stray inductance and thermal
management.
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Snubber for each IGBT: 6x30uF, 1250V capacitor, 500K resistor, Fast turn off diode IXYS DSP13-12AR. ' ’ P-
Snubber capacitor across collector emitter bus: 800mf, 2KV cro S
National Instrument make cRIO DAQ for fast and slow data capture.
LabView based control and monitoring program
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