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FFAG at KURRI

• Proton Driver for 
ADS Study

• Ep = 20 ~150 MeV

Ion Source

InjectorBooster

Main Ring

(Accelerator Driven Sub-critical system)
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Beam Pulse(50 ns for every 30 ms)
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Control System for FFAG

Communication
vi

PLC Global Variables

MMIDatabase

Refer/UpdateCommunication

Refer/Update

LabVIEW
Devices

LabVIEW - PLC Based System

Allocation
Table

Refer

M. Tanigaki, et al., NIM A 612 (2010) 354.



Application



Pneumatic Transport System(Pn)
for Neutron Irradiation

Send

Extract

High Reliability Required

~1000 Users/year 5 MW Reactor



Renewal of Control System

From Old Hardwiring to LabVIEW - PLC 
Reliability, Flexibility, Unified with RI Control

(During Shut-down for LEU Transition from 2006-2009)
K. Takamiya et al., J. Radioanal. Nucl. Chem. 278 (2008) 719



Pneumatic Transport System 
Sample Transportation to/from Reactor Core



DAQ with SQL



DAQ for FFAG
Each Parameter was Directly Wired to Chart VI&File I/O

No More Than a Chart Recorder



Pn-DAQ with SQL

Parasitic on Existing MMI
Pn-DAQ

Communicate

Refer
and

Update Refer Access

Communication
VI

SQL Command
Generator

Global VI

PLC

MMI-PC

Server
MMI

Database web server

To Achieve Flexible Data Treatment



Pn-DAQ with SQL

Parasitic on Existing MMI
Pn-DAQ

Communicate

Refer
and

Update Refer Access

Communication
VI

SQL Command
Generator

Global VI

PLC

MMI-PC

Server
MMI

Database web server

Implemented to 
MMI-PC

To Achieve Flexible Data Treatment
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Examples(1)



Examples(2)

Radiation
Irradiation Log

Combination with RI Tracking



Examples(2)

Radiation
Irradiation Log

Who is responsible?

Combination with RI Tracking
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DAQ with SQL, PHP



POST Method & PHP

• Widely Used

• “Key - Value” Pairs

• Large Data Supported

• “Visible” Protocol

• PHP for SQL

Typical Combination in BBS, Form etc.



Prepared as Excel Files by Developers in Field

Allocation Table

“Line – Equipment – Parameter” as Unique Keys to Values
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Prepared as Excel Files by Developers in Field

Allocation Table

“Line – Equipment – Parameter” as Unique Keys to Values

Line

Device

Parameter



PHP-Based DAQ
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Features

• No Change in Client Side
towards Modifications in Database Side

• Simple, Clear Protocol

• Making Allocation Table Only(Clients Side)

• PHP Scripted as Tables Prepared

(Server Side)
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Neutron Source
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Reactor Accelerator

Reactor and Accelerator-Driven



Neutron Source
(50 MeV × 0.5 mA)

11MeV 
linac

30MeV 
linac

Neutron Source
(30 MeV × 5 mA)

Possible Neutron Source
Heavy Ions

RI Production

K=110 MeV Cyclotron

Injection to FFAG
150 MeV 5µA

(5 A, 40 ns width, 100 Hz)

Chance to Apply Our Control System & DAQ



Summary

• Control System Works Fine

• Applications in Progress

• DAQ Developed with MySQL, PHP

• Possible Construction on Another 
Accelerator as Proton Driver


