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Abstract

The RIKEN Nishina Center aims to upgrade the RIBF facility with the Charge Stripper Ring (CSR) as part of the
upgrading plan. The operation of the CSR is expected to increase the number of components such as magnet power
supplies, beam diagnostics, and vacuum equipment more rapidly than the current RIBF facility, making beam tuning
more complex and requiring more time for operation than the current facility. Since the increased time required will raise
not only manpower costs but also electricity costs, it is essential to improve the efficiency of the operation to reduce
overall operation costs. To achieve this, it is necessary to identify and solve problems in the current RIBF control system.
Data on the accelerator, such as cooling water temperature and power consumption, have already been archived. However,
the status of all cooling water pumps and data on the power reception status and power factor of cubicles, which have
traditionally been managed only by the Facilities Division, should also be monitored in real-time by the accelerator side
and used to improve operational efficiency. Devices used in remote control, commercial hardware, and open-source
software that is widely used in the industry should be used as much as possible to reduce development person-hours.
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Figure 2: Outline of standard model for modern control
system.
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Figure 3: Over many years of operation, a large number of
cables have been laid to the radiation area from the control
room and computer room, and the resources for cable
routes are scarce.
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Figure 4: EtherNet/IP, EtherCAT network overview
diagram, intended for upgrade from TCP/IP based devices.
As for EtherNet/IP does not require a dedicated network,
so it is connected to Cisco switches just like any TCP/IP-
based device.
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Figure 5: Outline of machine protection system for CSR.
The red area is where the new systems will be constructed.
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Figure 6: The situation in which F3LC31-2F is connected

to ME110G and Modbus RTU communication is being
tested.

Figure 7: Photo of the high voltage switchgear where the
analog indicating meters will be replaced. Replace one of
the multiple analog indicating meters installed in the high
voltage switchgear with a digital multimeter. By
replacing one analog indicating meter with the digital
multimeter, multiple values, such as power, power factor,
etc.. can be monitored simultaneously.
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Figure 8: Photo of the thermoelectric generation module
KELGEN installed in a cooling water pump. The red circle
on the left highlights the thermoelectric power generation
unit, which generates electricity from temperature
differences. The red circle on the right highlights the
sensor used to acquire values such as vibration
acceleration.
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Figure 9: Photo of a small PC, which serves as the EPICS
IOC, connected wirelessly to the KELGEN via a USB
module.
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