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Abstract

In 60 kW-slow extraction operation of J-PARC main ring, a vacuum circuit breaker (VCB) connected to AC line for
power supplies of quadrupole magnets in the straight sections was opened. The septum ribbons for the first electrostatic
septum (ESS1) were broken by a bump orbit distortion caused by the quadrupole field decrease. The troubled ESS has
been successfully replaced to a spare ESS, and the slow extraction operation has been resumed adopting a countermeasure
to shorten the current fall time of the bump currents. In the 2nd VCB open incident happened in the resumed operation,
the countermeasure well worked and the replaced ESS could be perfectly protected.
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Figure 1: Slow extraction devices in MR.
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Figure 2: Bump control and current patterns at SX Abort.
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Figure 3: Spill, DCCT and EQ current patterns at the VCB
trip.
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Figure 4: Quadrupole, bump fall patterns and beam profile
at ESS1.
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Figure 5: Simulated temperature rise of ESS ribbon.
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Figure 6: Installed ESS1 photo.
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Figure 7: 54 msec. bump fall pattern.
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