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Neutrino	Experimental	Facility	

Hadron	Experimental	Facilty	

Materials	&	Life	Science	

Experimental	Facility	

(MLF)		



JSNS	1MW	spalla?on	neutron	source

Cryogenic	hydrogen	system

Proton	beam	

	3	GeV,	1MW,	25	Hz	

Neutron	beam	lines	(23)	

19:	opera?on			2:construc?on	

Mercury	target	system

5m�

Moderators



Elevation View of Target Station

Water-Cooled Portion 
in Helium Vessel.

Middle section

Shielding around 
reflector

Dry air ventilation

l Thick roof shield 
without explicit 
metallic liners. 

l Seal plate on the top.

l Concrete layer in steel 
shield.

l Proton beam   window 
near vessel.

φ 9740
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Magnetite
Concrete

Target  Trolley



Outer liner  
in Helium Vessel



Section Through Shutters

l Magnetite concrete 
base for shutters.

l Flat top shutters.
l No shutter housing.
l No shutter support 

cylinder.�

Total Weight :
 - 4600 tons �

(duct: 300A pipe)

10
00



Installation  
of Shutter 

Installation of 
Target Station 
Shielding  



H

Tunnel/Hot-cell

Expt	Hall	#1 Expt.	Hall	“2

High	Bay

High	Bay

•  Clear separation of the user area 
from the source components 
operation/ maintenance area 

•  Appropriate and effective facility 
layout considering components 
maintenance; 
•  Hot-cell for handling highly 

irradiated components 
•  High bay structure 

Radiation shielding design criteria 
•  Dose rate at boundary of radiation 

controlled area: < 12.5µSv/h  
•  Dose rate at boundary of non-

radiation controlled area: < 0.25 
µSv/h 

•  Dose under operating operiod 25 
µSv/h  

Hot-cell

Building Layout Overview Building dimension : 
�Width  :   70m  
�Length : 146m 
�Height  :   30m�
�Exp. Hall Height : 22m  
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J-PARC Construction Schedule 



Construction Schedule in MLF

Building
Utility

Liner & Vessel
Shielding
Shutter

Hg target

BT
Muon

2004 2005 2006 2007

Piling
Off-Beam
Commissioning

Completion

Base Plate
Outer Linear

Magnet Installation
Beam Tunnel

Shielding

Construction

Utility Building

Neutron Inst.

Helium Vessel
Beam Duct

Mercury Target

Moderator & Cryogenic

Target

Crane

Shielding Blocks
Magnet Installation

3GeV dump
commissioning

May 2008�
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Readiness sheets  
                     for the first beam and user operation 

① Checking point: 6 points 
�����������Criterion for judgment,�Confirmation method, Documentation, 
            Until what time, Present status, Responsible person. 
②�Area:  Total No. 20.  
���������������e.g. Building, Electric equipment, Mechanical equipment, 
������������ ��Air conditioning, Manipulator, Target system, Moderator 
                system, etc.  
③�Components :Total No. 75 
④�Item :  Total No. 604 
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Check on replacement procedure  
according to readiness sheet



	Requirements	to	saCsfy	maintenance	scenario	
		-	Crane,	Hatch,	Floor	load	at	High-bay	etc.	-

Moderator-reflector (M-R) maintenance scenario



Check on replacement procedure  
according to readiness sheet



Target Replacement Scenario 

Used target vessel�

3�

9�

Loading a new 
target vessel into 
the hot-cell.�

Containment vessel�

Target vessel�

Vacant 
containment vessel�

Carriage for 
target 
replacement�

To the used target 
storage room on the 
basement floor�

Containment 
vessel with a new 
target vessel in it.�

Uninstallation of a 
used target 
vessel�

Installation of a 
new target vessel�



                   CONTENTS 
 

1. What is J-PARC/MLF
2. Construction schedule 
3.  Important facts through our experience 
        3.1 Settlement 
        3.2 Fire accident 
        3.3 Crane 
        3.4 Interface, Communication, Responsibility   
4. High lights of construction: Photos 
5. Summary 
	

	



Results of settlement survey in 3NBT tunnel

Level	survey	in	BT	tunnel	
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Reference point: RCS-03 at 
3GeV RCS 
Level data of each point in Mar, 
2007, are to be zero. 

The 3NBT tunnel, especially at 
the downstream, floated until 
January 2007. Then, it sank unit 
December, 2007. 
Even after the precise alignment 
in July, 2007, the downstream 
area in 3NBT slowly settles due to 
construction of neutrino beam 
line. 
Realignment would be necessary. 

Result	of	the	survey	measurement	(2)	
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Results of settlement survey in the MLF
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•The MLF settled quickly during the MLF 
construction. 
•After the completion of the construction, 
it settled slowly. 
•After the completion of the installation of 
all the heavy neutron source 
components, it didn’t almost settle. 

Settled values are proportional to weights located in the MLF building. 
This proportional factor is about 0.3mm/1000t. 
In the future, the MLF building will settle to be 70 mm  at the installation of all 
the neutron beam components. 



Horizontal and vertical displacement of 
 the experimental hall floor concrete

Horizontal displacement vectors of 
neutron beam line markers in the 
MLF experimental floor concrete 

Neutron 
source 
center 

• Vector lengths were almost proportional to distances 
from neutron source center, it is thought that the concrete 
floor expanded thermally. 

Max. dis:7.9mm 

Min. dis. :0.7mm 

Outline of 
preshielding
s (12m) 

Proton beam 
direction 

Uneven settlement of floor level in 
experimental hall in the period from Dec. 

2006 to Oct, 2007 

-1.6mm 

1.4mm 

BL14 BL19 
BL20 

Sinked  
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Contour line interval:0.2mm 

1st Exp. Hall 

2nd Exp. Hall 

• 1st experimental hall floor sinks to 1.6 mm at maximum and 
2nd one floats to 1.4 mm at maximum compared to the 
average value.	The reason is that beam line shieldings at 
BL3, BL8 and BL10 are installed. 

Center of 
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and building 
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M. Harada et al: Nuclear Instruments and Methods in 

Physics Research A 600 (2009) 87–90  
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Location of Fire in MLF building during construction

MLF	building		1st	Floor	
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Welding on piping at MLF �
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Busy construction and very busy in crane schedule 

✗ No enough  empty  
space for putting  
construction 
materials (shielding 
etc.) 
 

2008 2010

✗ Construction in  
narrow area 
 
✗ Very busy in crane 
schedules

✗ Construction 
period is very limited 

����� �����
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J-PARC MLF Experimental Hall (2011.1)
The Hall #2 The Hall #1



Statistical relation between proposal 
number and accident/incident number

Correlation between  

No. of Proposals and  

No. of accidents ?! 

In the early stage period, most 

of the accidents are related to 

the neutron source, likely so-

called early stage machine 
troubles.  



Year Date of 
occurrence Incident 

 Injured 
person. / 
Radio. 
Leak. 

Operational mode 
when incident 

occurred 

FY 
2007 

20-Des 15t/5t crane, Wire rope rapture caused by incorrect 
5t auxiliary crane operation to 8t shielding (BL20) 

None Maintenance 

22-Feb 7.5t Crane, Front Beam contact on wall (Experimental 
hall 2, Stairs wall) 

None Maintenance 

4-Mar 7.5t crane, Contact on the wall (Experimental hall 1, 
Stairs wall) 

None Maintenance 

6-Mar 7.5t, Scaffold on the crane girder contact air duct 
(Experimental hall 2) 

None Maintenance 

11-Mar 7.5t crane, Contact handrail on catwalk (Carry-in 
entrance at Experimental hall 2) 

None Maintenance 

25-Mar 30t crane, irregular winding caused by operation 
shaking hook when it is returned to the normal 
position. (BL14) 

None Maintenance 

FY 
2008 

7.5t crane, Suspended load fall None Maintenance 
27-Jan Hand, Laceration (Experiment preparation room 2) Injured User program 

FY 
2009 

24-Jan Sample broken by high magnetic field, inappropriate 
treatment (BL10) 

None User program 

31-Jan PPS Alarm, failure (BL19) None User program 
16-Apr Knee, Bleeding (Floor under vacuum chamber at BL01) Injured Maintenance 

5-Mar Shin, bleeding (Front shielding of BL11) Injured Maintenance 

Accidents in experimental halls



Year Date of 
occurrence Incident 

 Injured 
person. / 
Radio. 
Leak. 

Operational mode 
when incident 

occurred 

FY 
2010 

14-Jul Extension cable, short (BL02) None Maintenance 

13-Sep Sample holder broken, Al hydride scatter in storage 
locker (BL21) 

None User program 

11-Mar 
2011 EQ 

Shielding (LiH) container broken and scatter (BL04)  None Maintenance 

FY 
2011 

12-Jul 15t/5t crane,  Chain block break damage due to 
incipient failure (BL18) 

None Maintenance 

20-Jul Staff, 50t crane, Suspended load contact on BL21 
sheilding, Incorect setup. (Beamline shielding of 
BL20) 

None Maintenance 

30-Aug 50t crane, Shielding damage, Incorrect operation to 
bolted shielding (BL11) 

None Maintenance 

16-Sep Lumbar, bone-fracture (Beamline shielding of BL19) Injured Maintenance 
5-Oct 7.5t crane, Contact on the wall (BL02) None Maintenance 

FY 
2012 

Hand bleeding (BL21) Injured Maintenance 
27-Nov Ejection of center stick of cryostat at BL14 None User program 

5-Dec Melting V beam window of furnace at BL20 None User program 

10-Feb Power strip, sandwiched between hatch and shielding 
(BL01) 

None User program 

6-Mar Sample can damage at BL02 None User program 

8-Mar Sample splashing in SnI4 melting experiment at 
BL21 

None User program 



Safety education & Training 



Statistical relation between proposal 
number and accident/incident number

Correlation between  

No. of Proposals and  

No. of accidents ?! 
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Materials & Life Science
Experimental Facility Group

Construction 
Department

Neutron Source
Design Core 

Instruments

•  Responsibility for building 
design and construction

Interface

•  Width and height of 
building  

•  Load distribution on floor
•  Pit location of neutron 

instruments
•  Future expandability of 

instruments
•  Beam design on the wall 

structure    
•  Embedded items 
•  Construction seqence

Interface, Communication, Responsibility

•  Responsibility for source 
components and instruments 
construction

第1実験ホール

Now printing Now printing

伊藤 晋⼀ 横尾 哲也

平賀　晴弘 井畑 良明

第2実験ホール BL共通

Now printing

横尾 哲也

Now printing

伊藤 晋⼀

CROSS

茨城⼤学

業務委託

外部機関

稲村 泰弘

伊藤　崇芳 河村 幸彦

岡﨑 伸⽣

⼤⼭ 研司

中沢 智幸 藤井 満之 菅井 征⼆

飯倉　寛

⿊⽥ 哲也

岩瀬 健 ⻄野 隆⾏

BL20

鴨志⽥(千葉)薫

茂吉 武⼈ 宗像 孝司

中尾 朗⼦ 花島 隆康 原⽥ 剛阿久津和宏

笠井 聡

河村 聖⼦

菊池 ⿓弥
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データ解析ソフトウェア
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Materials Life science Facility (MLF,JSNS) building in 2006 

Target station 

2006





View in MLF 2011 Jan 7   (9 inst. oper. + 6 under const.)

Hall #1 

Hall #2 BL08 & 09
BL18 & 19



Summary
•  Safety ! 
•  Communication !   
      In particular relating to interface among components. 
•  Responsibility !  
      Who is a person for each component and structure. 
•   Special items to take care !        
 
 

Ground subsidence 
    ran accident  
         	ire, etc. 


