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Next-generation Klystron Driver Requirements

The MIT CPI klystrons were driven with a high voltage power supply
that produced 50 kV pulses for up to five seconds. The system was
large, about the size of two shipping containers stacked, which had to
be located far from the klystrons. The energy stored 1n this inductance
must be managed during a klystron fault, adding system complexity.

The next-generation klystron driver should have the following | SO BN N R SO FPRDS SUDDE SOUDS FONDY JURUN A
specifications for operating the MIT CPI klystrons at DIII-D: SRRt O L L B S N S EhLl LN N Conclusion
* Output voltage: 50 k'V (ripple < 1%) P LS P PUUYE PO U PUUES FOUES POURE PPOE 1Y N EHT’s Phase I SBIR develop of the next-generation klystron drive
* Output current: 12 A/klystron N N Te— is complete. EHT’s design relies on state-of-the-art solid-state
* Rise time: 600 us (faster 1s better) T e (| | S R s switching to build a more compact robust klystron driver. This design
» Pulse length: 10 s every 10 min T e ™ T T (T T —T will operate multiple full bridges in parallel, but out of phase. This

 Fault mitigation: < 1 J deposited with fall time < 30 us technique can reduce the output ripple to below 1% and the stored
* Compact design located 1n close proximity to klystrons energy to less than 1 J.

Switch testing has 1dentified a modern IGBT with body diode that can
be used 1n the full bridge. EHT has built resonant full bridges that were
tested 1n 1solation and parallel operation to demonstrate low ripple,
low stored energy, and scaling to a full system.

In a potential Phase II program, EHT will operate multiple full-bridges
in parallel, test faults conditions, and integrate a controller. Finally,
EHT would test a single 50 kV, 600 kW klystron driver at MIT with
Three-Phase Power FullBridge Driver Resonant Circu FulWave Rectifier | OuputFiter  Kiystror the CPI klystrons. At the end of a potential Phase II program, EHT
P would have a klystron driver design that could be commercialized.
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