
Control system for the FFAG 
complex in KURRI

M. Tanigaki
Research Reactor Institute, Kyoto University



FFAG at KURRI

• Proton Driver for 
ADS Study

• Ep = 20 ~150 MeV

• Test Operation at 
Main Ring 
(as of Oct. 2006)

Ion Source

InjectorBooster

Main Ring



Factors to be considered

• Computing skills of technicians

• Budget

• Reilability

• Simplicity

• Compatibility



Control System for 
FFAG Complex

IP Network High Flexibility

LabView Easy Development
Multi-Platform

PLC Low Cost, High Reliability
Driver-Free



Framework

Communication
vi

PLC Global Variables

MMI
Database

refer/updateCommunication

refer/update

LabView
Devices



Communication VI

refer

communicate transfer

Covering up communications with PLC



Roles of PLC and LabView
• LabView

- Human Interfaces
- Highly Integrated Sequence
- Interfaces to Other Implementations

• PLC
- Low Level Sequence
- Device Status to/from D-register
- Database with Strong Backup Feature



PLC

FA-M3R(Yokogawa)

• IP Network Base
including Maintenance 

• Various I/O Modules

• Low Cost
(Less than 1/10 of VME Modules)

• Optical Bus Extension

• Memory Backup
 (~10 Years with Power Off)



I/F for Devices

•Pin level compatibility 
for similar devices 

•Digital I/O unless 
extra requirements



Pin Level Compatibility

All possible signals are listed up and included.



Allocation Table

Prepared as Excel File by Field Technicians



LabView

• GUI Programming

• Multi platform (Windows, 
MacOS, Unix…)

• Upward Compatibility



Man-Machine Interface

MMI can be easily produced by referring global variables



How to Introduce 
a New Equipment

Pin Assignment
for PLC

Update Allocation Table Program 
Ladder Sequence

Define Global Variables Make MMI



Implementation
Optical Fiber

from CPU
Sub Block

I/O Bus

Control Board of P.S.



FFAG制御系構成図
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Test Operation in Factory

LabView VI

PLC with CPU

Sub Block





Future 

• Logging system based on MyDAQ

• Porting to PDA with wi-fi for field works

• Application to irradiation station in 
research reactor


