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Abstract

In the frequency-variable RIKEN heavy-ion linac (RILAC), about 140 electromagnet power supplies were controlled
utilizing CAMAC, GPIB and VME-based devices. Among them, GPIB is a legacy communication, and its performance
is inferior to current mainstream control protocols. Since EPICS IOC can only execute slow polling to GPIB-based device,
it has been an obstacle to smooth accelerator operation. In order to solve the above problem, the GPIB-based device have
been replaced with NIO module and programmable logic controller (PLCs), when upgrading of RILAC. In addition, the
PLCs are also adopted for newly electromagnet power supplies control devices in low energy beam transport line. We
will report on the update of electromagnet power supply control, the development method, and the operation concept in

detail.
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Figure 1: LEBT, MEBT and HEBT are shown the location of the electromagnets in layout of RILAC. The devices for
these electromagnets are replaced with FA-M3 PLC series in this upgrade.
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Figure 2: System outline of VME-based NIO system.
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Figure 3: Comparison of NIO system based on VME
(conventional system) and FA-M3 (new system). Even if
using FA-M3 NIO-C, it needs to use branch board as a
VME-based board.

Table 1: Software Version for Electromagnet Power
Supply Control System using F3RP71-2L

Software Version

EPICS base R3.14.12.8

Linux (Development machine) CentOS 6.10 x86_64

F3RP61/F3RP71 device support 1.2.0pre4
F3RP71 BSP R1.04
EPICS Sequencer 2.1.12
Autosave 5.0
procServ 2.6.0
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