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Abstract

An injection limit system of the J-PARC Main Ring has been designed and implemented based on FA-M3, a
commercial Programmable Logic Controller (PLC), in order to keep the total amount of injected charge below a level
allowed by the restriction for radiation safety. The system comprises of an analogue module with high resolution A/D
converters (ADCs), a CPU module, some digital I/O modules and a FA-Link module, which allowed the CPU to
communicate with other CPUs over the link. Triggered by an external trigger pulse, the system reads the charge of a
batch, a pair of bunches, through the one of the ADCs. The system accumulates the charge batch by batch during the
last one hour with checking if the accumulated value stays below the limit, and if not, it issues an alarm to the Personal
Protection System (PPS) to stop the injection. The accumulated value of injected charge is reset to zero every one hour
in accordance with the regulation. This paper describes the detail of the design and implementation of the PLC-based

injection limit system.
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