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Abstract

Fixed field alternating gradient (FFAG) accelerator complex has been operated as a proton driver for the experiment of
accelerator driven system (ADS) at Institute for Integrated Radiation and Nuclear Science, Kyoto University (KURNS).
PLC based control system has been developed and the operator interface has been connected to PLC via network. Orig-
inally, a LabVIEW based operational interface was chosen to construct the system because of its easiness. However we
met an upgrade problem, and a new control system based on EPICS instead of LabVIEW was introduced in 2010. In
the spring of 2018, the replacement from LabVIEW to EPICS has been almost completed except for the beam interlock
system and the linac control system provided by linac production company (AccSys). Also, the EPICS archiving tool
(Archiver Appliance) has been invoked and operated at the end of 2017. This Presentation reports the details of the
current control system and also the upgraded GPIB control and storage system.
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Figure 1: Layout of the KURNS FFAG Complex.
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Figure 2: Schematic view of KURNS Control.
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Figure 3: Operator interface for the interlock control based
on LabVIEW.

33 XAIVIK

P IR A AR E 2 R U<, BRI 60 Hz
WHEBILZZ M) A —E52 LML TWS, D&%
LT, 60Hz ® M) H—(E505BEDELERDIEARE
DRUBEMTHS 20Hz DX AX— M) H—E5 %24
FLTWb, EFRINEZIAZ—N)T—E52E 1T
IXT7REEZRF Ty 7 ORBEREREBEE2FMHL T,
g 2 RS B R RED DD XA IV IEEEE
BLTW5B, £/, VY 7Rp#EE (MR (150 MeV %
) Z2). MERIT V > 72) @728 ® LLRF IZ2W\WTI&,
Tektronix L8 DL R AL E (AWG5002C) % 2 &
FRAUTERLTWS, 412, MRV VY7 E—-RTH
RU—=bMTEBOXA IV ITF v —bE2RT,

]

400 ps

Power Line
(Rep. under 60 Hz)

<>~ 50 s

lon-Source
Arc Pulse

Beam Choper
jon-source < Lin:

(I ac)

< 100ps

~ 30 ms

100 s <>

MR RF —_— H

Extraction Septum

—|<—100ns

Extraction Kicker

Figure 4: Timing chart of KURNS Complex with the MR-
Operation mode.
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Table 1: Specifications of File Server

Model QNAP TS-431P2-4G
(0N QTS 4.3.4

CPU 1.7 GHz Quad Core
Arm Cortex-A15
Memory 4GB (DDR3)x 1
Storage 3 TB x 4 (RAID6)
LAN GbE x 2 (Link Aggregation)
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Figure 5: Vacuum data from 2018/01/01 to 2018/02/01
taken by “The EPICS Archiver Appliance”. The viewer
is “Archive View”.
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Table 2: Specifications of Archive Server

oS CentOS7

CPU 4 GHz Quad Core (i7 6700K) x 1
Memory 16 GB (DDR4 PC4-17000) x 4
1TBSSDx 1

6 TB NAS (RAID6)
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Table 3: Migration of GPIB Control Enviroment

Before Migration After Migration
Hardware NI GPIB-USB-HS NI GPIB-USB-HS
NI GPIB-USB-HS+
(ON) CentOS5 CentOS7
Dev. Driver  NI-488.2 Linux-GPIB-Package
App. Lang. C (GTK) Python (Tkinter)
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Figure 6: Example of operator interface for the device con-
trolled via GPIB.
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