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Abstract

At the RCNP cyclotron facility, efforts are underway to enhance the stability of beam delivery. As part of this initiative,
legacy SHI UDC microcontroller boards used for magnet power supply control are being progressively replaced with
PLCs. While most the facility’s control systems currently operate under the InTouch SCADA platform, the new PLC-
based systems are integrated into EPICS, with the aim of increasing the overall share of EPICS-based control. To ensure
a smooth transition, an OPC UA server has been introduced between SCADA and EPICS, allowing power supplies to
remain operable via SCADA during migration. This architecture preserves existing operational workflows while enabling
EPICS-based data access through Python, facilitating applications such as machine learning for predictive maintenance
and improved operational stability. In parallel, for the RF system—already fully controlled by EPICS—a machine
learning framework using neural networks is being developed to label acquired RF waveforms and detect precursors to
phenomena such as clover operation. This is expected to contribute to improved reliability and extended service life of

the RF system.

1. [EC®HIZ

RCNP YA rubr gk Tlit —AMka 02 EEH
D=k & 7207 TIZEHLA TUWD, ZDEFIAD —
SDLLTC, BHEAEFROHMEIHERAIN TS, LY
—72f%R D SHI Hld~A=a 7R —K UDC[1]® PLC
~DEEHZ % ERED TS, RCNP O 27
LD KFES71E InTouch V) SCADA “ A7 ATEHX
NTWDN, EEHaz b7 PLC #If#liT EPICS[2]0fL
TIC@EX, #lEREAL L TIE EPICS flfDHR%E
T #CL kxR EEEED TV D, 72751
EPICS LR D@ IEHIC R T DIRELZRET D720 |
SCADA & EPICS DIZ OPC UA[3]Y— 3 —% 75
Z L CEIREIEE IH K@Y SCADA MHbLfl#EITE5L59
(T DA E A TGS 5, 2D, 1tk
HBYDA N —a 3G Efgi& T&E5—J7 T, EPICS 7
& Python Z- 3 U T s 1 A 150 2L S FTREE7RD | A
P ADBEEIRERE DT TELITRY , FDORE R,
WEAROBZTEERIORND, ZREERIC, 3Tz
EPICS HUKTHIFEZN TS RF VAT AIZHOWTIE,
BUS& 72 RF M EE =2 —T L 3 N CT LA TR
R AT AHZLICED  RF VAT L TOra— R —{EH)e
EOFIREMRINT L AT AOREE A HED THY, 2hH5
. RF OZEEHRLEFMIICORDBDIERBEOI
HZENHIRFEEND,

2. EMATBRHEENR

RCNP TiX90FEMITAEGLS 7z SHI B~ AL 7R—
R UDC THEEES - IS AT L8 fRIRE L TRZ 5
5 ST TV D, 200 UDC R — 2D 27 A%

# yorita@rcnp.osaka-u.ac.jp

Wonderware £ InTouch 25V _EArHSHEIEISIL TV
Do — 7 KT E ~OE A, AL DO =— X7
6, BAE InTouch #4125 EPICS It ~D4 T4 IE
WHEHEL TV H[3-5], 2 UDC R—RIZHOWTIE,
RCNP TBHH L7 VME R —Ras B a—X—4&F|H L7
AT ML EPICS b~D BiELIZOWTWA[6], 72
72U, UDCAR—RIZOWTIX, BRZT7 A7 T D FAn 7
2D, &2 ITHAERER RN BAR—RFRHIHD TN D,
X o, AIREZRBRY UDC B34 PLC {9524 T, UDC
HEERATRO LD, [AFFIZ UDC AR —R DO P fhZz #E<0
TV F#HEE DT, ZO—B T, BRAERICOU
CIEX PLC ([Z@x#iz >Hod5b, 20 PLC |X EPICS
NetDev[7] Tl S5, T2, HIEO LML R IZHONWT
X, B Z OWPELNZIH D SCADA Téh D InTouch
NOHHIEICEAHAAEEL T TH D,

Figure 1: The boxes for PLC and UDC.
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Figure 2: Connection layout between EPICS IOC and
InTouch.
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Figure 3: RF waveforms. Top two are for backward wave
and bottoms are for forward wave. And left two are for
NORMAL and right two are for ANOMALY.
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Figure 4: Prediction Probabilities. Top one is for backward
wave and bottom is for forward wave.
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