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1-MW spallation neutron source at J-PARC

Cryogenic hydrogen system

Proton beam
3 GeV, 1MW, 25 Hz 

 Remote-handling system
 Ancillary system
 Control system

Mercury target system

5m

Moderators
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Commissioning of MLF

• Off-beam commissioning
Confirmation and demonstration without beam 

irradiation.
Started from around April 2007.
Results were reflected on the improvement of 

work procedures and device designs. 

• On-beam commissioning
Confirmation of designed performance with beam 

irradiation.
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2007 2008

Major component Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

Cryogenic system
Remote handling test

Target vessel
Target trolley
Mercury loop
Moderator & reflector
Neutron beam shutter
Proton beam window

Mercury loop operation
Helium vessel test
Control & interlock system
Contingency
Beam on

Schedule of off-beam commissioning

 Almost all of installation works were finished in Oct 2007.
 Cryogenic system experienced the significant delay by the trouble of LH2 pump.
 Remote handling and operation tests of each devices were carried out at the end of the installation 

works with vendors as the completion inspections.
 Full-rehearsal operations were carried out by ourselves as commissioning works. 4



Readiness Check
Objectives to check readiness

 to list all necessary conditions which are needed to be completed before the 
beam acceptance, and

 to share the checklists among those who are in charge of JSNS construction 
and operation for mutual confirmation.

This procedure is effective
 to avoid forgetting to do something important before the beam acceptance, 

and to make acceptance criteria clear.

• October 2007 :  Started to prepare readiness checklist.
 3NBT line
 Hg-target system
 Moderator / reflector assembly & He-vessel
 Cryogenic hydrogen circulation system
 Neutron beam shutter & vessel window

• December 2007 : The 1st summary
• February 2008 : Reviewed by technical advisory committee
• May 2008 : Final summary

 Control system
 Building & ancillary facilities
 Alignment
 Licensing

Schedule

Presented at N-TAC6 in 2008 
by Fujio Maekawa
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 1st column: General items
 functions, process operation, maintainability, measures for off-normal events, etc.

 2nd column: Detailed items
 3rd column: Acceptance criteria for each detailed item.

 Only major acceptance criteria are described in this checklist while detailed and many other 
acceptance criteria are dropped for simplification.

 Other documents such as documents prepared by manufacturer and technical reports can be 
referred in the checklist if needed.

 4th column: Confirmation method to satisfy the acceptance criteria
 The confirmation should rely on documents as much as possible that are accessible by any 

interested persons of JSNS in order to be checked by third persons from an objective point of view.
 Examples of the documents

• documents prepared by manufacturer
• technical reports
• presentation files for N-TAC meeting
• papers
• lists on file servers
• operation manual
• etc.

Details of Checklist
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 5th column: Necessity to satisfy the acceptance criteria
A: Items that are indispensable to be completed by the Day-one
B: Items that are preferable to be completed by the Day-one

 6th column: Current status
A: completed
B: conditionally completed
C: not yet completed

 For all the items for which the necessity A is given, status must be A or B on the Day-one.

Details of Checklist
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On-Beam Commissioning
-- Examples --
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Temperature change in 120 kW beam operation
--- Mercury temperature ---

Mercury temperature increased 2.8 oC in 120 kW beam operation. 
That agreed with the simulation result which was scaled from 1 MW beam operation.
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Temperature difference
between inlet and outlet 
of mercury target

Beam power

The simulation result scaled from the 1MW operation
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Hg Temp rise

Power[kW]

Temperature difference (oC)

Beam power (kW)
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Tin temp 20081209

		Tagname		TimeStamp		Tout		TC		Tin		Hg Temp rise		TC temp rise		Time		CT8[TP]		Power[kW]

		FIX.00_6523_AI_0001.F_CV		12/9/08 19:56		27.1		30.8		27.1		0		3.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 19:57		27.1		31		27.1		0		3.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 19:58		27.1		30		27.1		0		2.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 19:59		27.1		30.2		27.1		0		3.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:00		27.12		31		27.1		0.02		3.9		20:00:00		229.533		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:01		27.2		30.8		27.1		0.1		3.7		20:01:00		230.07		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:02		27.2		31		27.1		0.1		3.9		20:02:00		23.0138		0.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:03		27.2		30		27.2		0		2.8		20:03:30		115.017		0.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:04		27.2		31		27.2		0		3.8		20:04:00		230.102		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:05		27.28		31		27.2		0.08		3.8		20:05:00		229.851		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:06		27.3		31		27.2		0.1		3.8		20:06:00		229.956		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:07		27.3		31		27.2		0.1		3.8		20:07:00		229.82		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:08		27.3		31		27.3		0		3.7		20:08:00		230.044		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:09		27.3		31		27.3		0		3.7		20:09:00		230.023		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:10		27.38		31		27.3		0.08		3.7		20:10:00		229.872		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:11		27.4		31		27.3		0.1		3.7		20:11:00		229.992		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:12		27.4		31		27.3		0.1		3.7		20:12:00		229.867		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:13		27.4		31		27.32		0.08		3.68		20:13:00		230.044		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:14		27.4		31		27.38		0.02		3.62		20:14:00		229.778		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:15		27.4		31		27.4		0		3.6		20:15:00		229.992		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:16		27.5		31		27.4		0.1		3.6		20:16:00		229.93		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:17		27.5		31		27.4		0.1		3.6		20:17:00		230.232		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:18		27.5		31		27.4		0.1		3.6		20:18:00		230.378		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:19		27.5		31		27.4		0.1		3.6		20:19:00		229.997		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:20		27.5		31		27.5		0		3.5		20:20:00		230.159		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:21		27.58		31		27.5		0.08		3.5		20:21:00		230.008		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:22		27.6		31		27.5		0.1		3.5		20:22:00		230.107		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:23		27.6		31		27.5		0.1		3.5		20:23:00		229.909		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:24		27.6		31		27.52		0.08		3.48		20:24:00		230.008		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:25		27.6		31		27.6		0		3.4		20:25:00		115.022		0.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:26		27.6		31		27.6		0		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:27		27.6		31		27.6		0		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:28		27.6		31		27.6		0		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:29		27.6		31		27.6		0		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:30		27.68		31		27.6		0.08		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:31		27.68		31		27.6		0.08		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:32		27.7		31		27.7		0		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:33		27.7		31		27.7		0		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:34		27.7		31		27.7		0		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:35		27.7		31		27.7		0		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:36		27.7		31		27.7		0		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:37		27.7		31		27.7		0		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:38		27.7		30.2		27.52		0.18		2.68						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:39		27.52		30.2		27.4		0.12		2.8						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:40		27.4		30		27.3		0.1		2.7						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:41		27.3		30		27.1		0.2		2.9						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:42		27.1		30		27		0.1		3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:43		27		30		26.82		0.18		3.18						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:44		26.82		30		26.7		0.12		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:45		26.72		30		26.6		0.12		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:46		26.62		30		26.5		0.12		3.5						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:47		26.5		29.2		26.4		0.1		2.8						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:48		26.42		29		26.32		0.1		2.68						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:49		26.4		29		26.22		0.18		2.78						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:50		26.3		29		26.2		0.1		2.8						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:51		26.2		29		26.1		0.1		2.9						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:52		26.1		29		26		0.1		3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:53		26		29		25.9		0.1		3.1		20:53:00		7.68693		0.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:54		25.9		29		25.9		0		3.1						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:55		25.9		29		25.8		0.1		3.2		20:55:06		207.437		1.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:56		25.8		29		25.7		0.1		3.3		20:56:00		214.848		1.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:57		25.8		29		25.7		0.1		3.3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:58		25.7		29		25.6		0.1		3.4						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 20:59		25.6		29		25.5		0.1		3.5						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:00		25.6		29		25.5		0.1		3.5		20:59:38		10.1673		0.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:01		25.5		29		25.4		0.1		3.6		21:01:38		223.947		1.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:02		25.42		29		25.3		0.12		3.7		21:02:00		611.49		4.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:03		25.4		29		25.28		0.12		3.72		21:03:00		285.186		2.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:04		25.4		29		25.2		0.2		3.8						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:05		25.3		28		25.2		0.1		2.8						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:06		25.2		28.8		25.1		0.1		3.7		21:06:16		3670.21		29.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:07		25.2		31		25		0.2		6		21:07:00		5083.09		40.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:08		25.4		31		25		0.4		6		21:08:00		5079.72		40.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:09		25.6		31.2		25		0.6		6.2		21:09:00		5086.94		40.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:10		25.7		31		25		0.7		6		21:10:00		5078.97		40.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:11		25.8		31.8		25		0.8		6.8		21:11:00		5081.92		40.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:12		25.9		32		25.08		0.82		6.92		21:12:00		3447.32		27.6

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:13		25.9		29		25.1		0.8		3.9						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:14		25.72		28		25.1		0.62		2.9						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:15		25.52		28		25		0.52		3						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:16		25.3		28		24.9		0.4		3.1						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:17		25.2		28		24.8		0.4		3.2						0.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:18		25		28		24.7		0.3		3.3		21:18:58		316.267		2.5

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:19		24.9		28		24.62		0.28		3.38		21:19:00		15244.9		122.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:20		25.18		37		24.6		0.58		12.4		21:20:00		14272		114.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:21		25.8		37		24.6		1.2		12.4		21:21:00		15262.5		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:22		26.38		37		24.7		1.68		12.3		21:22:00		15240.5		122.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:23		26.8		38		24.9		1.9		13.1		21:23:00		15263.1		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:24		27.2		38		25.08		2.12		12.92		21:24:00		15236.6		122.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:25		27.5		38		25.2		2.3		12.8		21:25:00		14134.8		113.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:26		27.7		38		25.4		2.3		12.6		21:26:00		15246.5		122.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:27		28		38		25.6		2.4		12.4		21:27:00		15238.3		122.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:28		28.3		39		25.8		2.5		13.2		21:28:00		15264.2		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:29		28.5		39		26		2.5		13		21:29:00		14920		119.5

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:30		28.7		39		26.2		2.5		12.8		21:30:00		14749.6		118.1

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:31		28.9		39		26.3		2.6		12.7		21:31:00		15002.3		120.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:32		29.1		39		26.4		2.7		12.6		21:32:00		12761.8		102.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:33		29.2		33.4		26.5		2.7		6.9		21:33:40		4891.28		39.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:34		28.8		37.8		26.6		2.2		11.2		21:34:00		12892.2		103.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:35		28.8		33.6		26.6		2.2		7		21:35:34		6340.58		50.8

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:36		28.5		38		26.6		1.9		11.4		21:36:00		14466.8		115.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:37		28.68		39		26.6		2.08		12.4		21:37:00		15269.1		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:38		28.9		39		26.6		2.3		12.4		21:38:00		15259.5		122.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:39		29.1		39		26.7		2.4		12.3		21:39:00		15263.6		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:40		29.28		39		26.8		2.48		12.2		21:40:00		15275.4		122.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:41		29.4		39		26.9		2.5		12.1		21:41:00		15088		120.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:42		29.6		39		27		2.6		12		21:42:00		13842.2		110.9

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:43		29.7		39.8		27.1		2.6		12.7		21:43:00		15253.6		122.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:44		29.8		39		27.2		2.6		11.8		21:44:00		15277.3		122.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:45		29.9		39.8		27.2		2.7		12.6		21:45:00		15268.2		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:46		30		40		27.3		2.7		12.7		21:46:00		15263.7		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:47		30.1		40		27.4		2.7		12.6		21:47:00		15263.6		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:48		30.2		40		27.42		2.78		12.58		21:48:00		14012.9		112.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:49		30.2		40		27.5		2.7		12.5		21:49:00		15278.4		122.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:50		30.3		40		27.6		2.7		12.4		21:50:00		15261.7		122.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:51		30.4		40		27.68		2.72		12.32		21:51:00		15277		122.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:52		30.4		40		27.7		2.7		12.3		21:52:00		15261		122.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:53		30.5		40		27.72		2.78		12.28		21:53:00		14111.2		113.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:54		30.5		40		27.8		2.7		12.2		21:54:00		15275.7		122.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:55		30.6		40		27.9		2.7		12.1		21:55:00		15257.3		122.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:56		30.62		40		27.9		2.72		12.1		21:56:00		15277.2		122.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:57		30.7		40.8		28		2.7		12.8		21:57:00		15259		122.2

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:58		30.78		40.2		28		2.78		12.2		21:58:00		15273.8		122.3

		FIX.00_6523_AI_0001.F_CV		12/9/08 21:59		30.8		40.2		28.08		2.72		12.12		21:59:00		14163.7		113.5

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:00		30.9		40		28.1		2.8		11.9		22:00:00		4241.92		34.0

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:01		30.72		32		28.12		2.6		3.88		122.22459

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:02		30		31.2		28.2		1.8		3		122.343138

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:03		29.4		31		28		1.4		3		113.451237

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:04		28.9		31		27.8		1.1		3.2		33.9777792

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:05		28.42		31		27.6		0.82		3.4

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:06		28.12		32		27.5		0.62		4.5

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:07		28		32		27.32		0.68		4.68

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:08		27.9		32		27.3		0.6		4.7

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:09		27.82		32.2		27.2		0.62		5

		FIX.00_6523_AI_0001.F_CV		12/9/08 22:10		27.8		32		27.2		0.6		4.8
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Achieved: ∆d/d = 0.037 % (to be 0.030 % after tuning)
Previous: ∆d/d = 0.05 % (ISIS facility / UK)

The World’s Highest Performance - Resolution

Sirius
KENS / KEK

Super HRPD
JSNS / J-PARC

- Achievement due to excellent moderator & 
instrument designs

- Enable us to analyze more complicate material 
structures

Poisoned moderator
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Cryogenic system
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 Off-beam commissioning was carried out for over 1 
year.

 Readiness check was carried out to complete the 
commissioning activities.

 Readiness checklists for all MLF components were 
prepared and total 700 items were included.

 On-beam commissioning was carried out successfully.
 The improvements of the devices were continued 

reflecting the commissioning results.

Summary
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