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High-response PLC-based machine protection
system development and performance for SRILAC
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The RIKEN Linear Accelerator (RILAC), one of the injectors at RIBF was upgraded by installing a supercon-
ducting RILAC (SRILAC) to search for superheavy elements with element number 119 and above. Before the
SRILAC upgrade, the machine protection system in the RILAC was constructed using simple relay circuits.
On the other hand, most of the accelerators at RIBF other than RILAC have been equipped with machine pro-
tection systems using Mitsubishi MELSEC-Q Programmable Logic Controllers (PLCs) since 2006. They have
a mechanism that triggers an anomaly signal to drive the beam chopper to stop the beam and are called beam
interlock systems (BIS). Machine protection was needed in the SRILAC project to prevent vacuum deteriora-
tion of the superconducting cavity due to changes in the beam orbit. We have developed an FA-M3 PLC-based
system to realize a BIS with high response performance at a lower cost than conventional systems. This sys-
tem is characterized by implementing relatively slow response and I/O requiring high response performance.
For example, in the case triggered by an anomaly signal of the electromagnet power supply, simulation of the
beam orbit shows that the response performance is relatively slow, a few milliseconds being sufficient. In this
conference, the performance results of the constructed BIS will be reported based on the types of anomaly
signals in actual SRILAC operation.
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