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Abstract

Machine Protection System (MR-MPS) is used to aggregate interlock (ILK) signals of each equipment in J-PARC
Main Ring (MR), since the start of operation in 2008.When an abnormality occurs, the MPS signal is used to stop the
beam operation and the beam is appropriately processed. It guarantees the safety of the accelerator and the experimental
facility. In addition, the MR-MPS performs beam stop processing so that the availability of the accelerator can be
maximized by using the two types of beam stop processing, ALL stop and MR inhibit, depending on the equipment that
occurred the ILK. Furthermore, beam abort processing is performed so as not to extract inappropriate beams to the
experimental facility. In this paper, we explain the immediate abort (ms-Abort) system with fast extraction (FX) which
began operation in the fall of 2017.We explain the effect of introducing ms-Abort in the way of ILK signal processing in

MR-MPS, upgrading FX-kicker which enabled ms-Abort, and beam operation.
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Figure 1: MR timing pattern for Fast Extraction.
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Figure 2: Pattern diagram of the FX kicker magnet system.
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Figure 3: Comparison of charging speed of Upgrade
Charger and Present Charger.
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Figure 4: Comparison of charging pattern of Upgrade FX-
kicker system and Present FX-kicker system.

3. MR-MPS [Z&5 ms—Abort {E5AULIE

MR-MPS Tif MR OIEHRIKEEIZ U T, EDOREZRD
ILK 1§ 5 DEERZITOD, BEAUIRIEDOHEERDS ILK 23

P3-PO P2-P3 P1-P2 PO-P1 Ts

MR-MPS
Timing Register

P3 P4

PO PL P2

P22 A 2> 7 ThAbort EiAbort  P2& 4 I TAbort

Figure 5: ms-Abort signal pressing timing.
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Figure 6: Circuit diagram of ms-Abort signal.
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Figure 7: ms-Abort 1st event.
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Figure 8: Performance comparison of the using ms-Abort system.
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