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 Working closely with  accelerators and other facilities 

 Administering high radiation areas

 Prohibiting unusual beam injection 

1. Introduction

 Operating many instruments in whole MLF 

 Distributing operation information within MLF

For safe and stable beam operation, General Control System (GCS) operates within MLF

GCS consists of integral control system (ICS), interlock system(ILS), servers, network

(LAN) and timing distribution system (TDS). 
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2. Outline of MLF General Control System (GCS) 
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Function of ICS
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Control Panel (GCP)
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Administration of ILS related to beam stop
 It administers Machine, Target and Personnel Protection System (MPS, TPS, PPS)
 PPS administers entrance into high radiation areas (PPS area) by PPS operating PCs
 These interlock information is collected on Interlock Monitoring PC 
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Function of sharing  information
 These sharing servers acquire, store and display 7000 operation data
 Operation data are shared with CCR through Control LAN
 Camera server monitors all over the MLF through about 90 monitor cameras
 WD server Informs operation status, beam power, beam trends..., to users  

through 9 Information Displays within MLF through Control LAN,
and  users’ PC connected to JLAN in form of Web browser
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MPS（Machine Protection System ）
 Protecting important machine from unusual beam irradiation by quick beam 

stop operation

TPS（Target Protection System ）
 Preventing troubles on mercury (Hg) target from expanding to become 

serious by reliable beam stop which utilizes PPS beam stop procedure. 

PPS（Personnel Protection System）

 Administering entrance into high-radiation areas (PPS areas) for target  
maintenance (TM) and user apparatus during maintenance. 

 Preventing exposure of personnel to high-radiation by reliable beam stop 
operation (ion source off..)

 PPS of MLF transmits four beam stop signals to CCR.
“Target Status” for TPS,  “Emergency” for emergency buttons , 
“Safety” for monitoring entrance into the PPS areas, 
“Status” which is key switch for signifying  beam permission to CCR 

3. Outline of MLF Interlock system (ILS)
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Entrance procedures are designed  to become same at all PPS areas.
 Pull off  key from key panel    Put into Door Controller  Unlock the door, and Enter into area 
 Check all users exit  Lock the door  Pull off and Return keys into key panel   Beam permission
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 Executing startup/shutdown,   
adjustment of each instrument 

 The whole MLF become ready
 Resetting the MPS signal  from GCP

 Making sure that all of
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After finishing the construction of GCS in June 2007, 
commissioning on operation and control of the whole MLF 
started step by step. 

During short period before first neutron production on 30 May 
2008 (Day 1), the trial operations, performance tests, and 
improvements of GCS were executed based on check items of 
commissioning.

After Day 1, GCS was improved according to experience on the 
beam operations and upgraded based on plan of increment of 
instruments and user apparatus until starting user beam 
operation on 23 Dec. 2008. 

4. Commissioning on GCS



1. Data Transmission test
 About 5300 data can be transmitted between GCP and LCPs for 

instruments based on correct network address and value.

2. Remote Operation test
 About 360 Remote Operations can executed by using ACP of ICS.
 Cooperation between several instruments can be executed as designed.

3. Interlock and Alarms test
 Interlock signals of MPS and TPS can be emitted to exclusive devices 

such as MPS controller through metal cables.
 Items of 97 MPS, 11 TPS and about 1500 Alarms can be informed with 

buzzer and flicker on ACP of ICS.

4. Integral interlock test
MLF operation status can transit from “Maintenance” to "Beam 

Permission“ according to startup procedures of the whole MLF. 

Check items of commissioning on ICS and ILS (except PPS) 



1. Data Transmission and Operation test
 PPS devices located around PPS areas can be monitored and operated by 

PPS monitoring PCs. 

2. Integral interlock test for each PPS area
 TM and user apparatus PPS areas can be administered as designed, based 

on entrance / exit procedures including beam shutter operation.

3. Integral interlock test on PPS
 “Target Status”, “Safety”, “Emergency” can be ready, “Status” key switch can be 

turned on to for PPS of MLF being ready for proton beam injection.  
 Interlock signals for beam stop can be transmitted between MLF and CCR

Cooperative control test with CCR
 After both MPS and PPS of MLF being ready for beam injection, MLF can be 

included into proton beam operation area of J-PARC.

Check items of commissioning on PPS



Components and check items

2007 2008 2009

① ICS and ILS (except PPS)

 Data transmission  and  remote   
operation tests of  instruments  in  MLF

 Integral interlock test
Transit to ” Beam permission” based on 

Startup procedures of the whole MLF 

② PPS

 Data transmission and   
operations tests of  PPS devices

 Integral interlock test
Administering PPS areas
Making PPS to ready for beam injection

Cooperative control test with CCR

 Check of inclusion / exclusion procedure   
of MLF into proton beam operation area

③ Shared Servers

 Check of stable operations of servers  
with actual data and camera image

Neutron
Production(30 May)

Muon Production
(28 Sep.) 

User Operation
Start (23 Dec.)

Instruments of 
neutron source station

Instruments of
muon target 
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camera, data storage, Web..

Information distribution  
for users with JLAN

Increment 
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Time series of commissioning on GCS  between Jun. 2007 and  Mar. 2009

6TM, 5 user  
PPS areas

Commissioning 
Start (20 Jun.)  



Outline of MLF general control system (MLF-GCS)

Overview of commissioning on GCS

5. Summary
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After commissioning, GCS has operated without serious 
troubles under annual incremental upgrades of the target 
instruments and user experimental apparatus. 


