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1. Half Cores

1.2 Septum Core

Technical Details

	Serial Number
	LHC-MSIA-01

	Steel stock used for core
	50074/16 

	Date of Inspection
	27.07.2001 

	Inspector
	V.Noskov

	Stacking Factor
	0.98


Mechanical Dimensions [mm]

	
	Nominal
	Measured

	Length
	4000
	3999

	Width
	714
	714,6

	Height
	195.2
	195.7

	Straightness  1)
	0.3
	0.3

	                    2)
	0.3
	0.3

	Perpendicularity
	0.5
	0.61



Weight [kg]

	
	Nominal
	Measured

	Laminations
	3363.74 
	3407.18

	End-plates
	53.22
	52.65

	Angular plates
	273.04
	268.0

	Total weight 
	3690
	3727.83


[image: image2.wmf]
1.2 Coil core

Technical Details

	Serial Number
	LHC-MSIA-01

	Steel stock used for core
	50080/18,21 

	Date of Inspection
	20.09.2001

	Inspector
	V.Noskov

	Stacking Factor
	0.98


Mechanical Dimensions [mm]

	
	Nominal
	Measured

	Length
	3650
	3649

	Width
	714
	714,8

	Height
	308.8
	308.7

	Straightness  1)
	0.3
	0.3

	                    2)
	0.3
	0.3

	Perpendicularity
	0.5
	0.63



Weight [kg]

	
	Nominal
	Measured

	Laminations
	5039.68
	5194.72

	End-plates
	88.02
	88.65

	Angular plates
	312.3
	306.50

	T0otal weight 
	5440
	5589.87
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2. Excitation coil

Technical Details

	Serial Number
	LHC-MSIA-01

	Date of Inspection
	16.10.2001

	Inspector
	N.Yarygin


2.1 Mechanical Tolerances

Mechanical Dimensions [mm]

	
	Nominal
	Measured

	Length
	3900
	3901

	Width
	373.6
	374.1

	Height
	100
	100

	Connection Side
	109* 
	103

	Opposite Side
	109*
	102

	Straightness
	0.5/1000
	0.51/1000
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2.2 Flow and Pressure tests

Flow Test

	
	Unit
	Nominal
	Measured

	Pressure drop
	Bar
	5
	5

	Flow layer 1
	L/min
	1.97
	2.0

	Flow layer 2
	L/min
	1.97
	2.0

	Flow layer 3
	L/min
	1.97
	2.0

	Flow layer 4
	L/min
	1.97
	2.0

	Total flow
	L/min
	7.88
	8.0



Pressure Test 

	
	Nominal
	Measured

	Pressure (bar)
	60
	60

	Time (min)
	60
	60

	Evidence of Leaks
	No


2.3 electrical resistance tests

Electrical resistance

	
	Nominal
	Measured

	Temperature (°C)
	20
	20

	Resistance (mohm)
	10.9
	10.8





2.4 Insulation tests

Test Conditions, water immersion

	
	Nominal
	Measured

	Temperature (°C)
	20
	20

	Time (min.)
	60
	360

	A.C. Voltage

(1 minute)
	4.4 kV

50 Hz
	4.4 kV

50 Hz


Test Results

	
	Nominal
	Measured

	Resistance before
	 (108 Ω
	2 108 (

	Resistance after
	(108 Ω
	2 108 (



Inter turn resistance after immersion

	
	Nominal
	Measured

	applied Voltage 
	750V rms 
	 750 V rms

	Layers 1-2
	(108 Ω
	2 108 (

	Layers 2-3
	(108 Ω
	2 108 (

	Layers 3-4
	(108 Ω
	2 108 (


3. Assembled Magnet

Technical Details

	Serial Number
	LHC-MSIA-01

	Date of Inspection
	09.11.2001

	Inspector
	E.Gudkova


3.1 Mechanical Tolerances

Mechanical Dimensions [mm]

	
	Nominal
	Measured

	Transversal offset
	0.3
	0.3

	Clearance 
	0.05
	0.05

	Vertical Straightness
	0.3
	0.3

	Horizontal Straightness
	0.15
	0.17

	Twist
	0.75 mrad
	0.73 mrad
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3.2 leak and water flow tests

Flow Test

	
	Unit
	Nominal
	Measured

	Pressure drop
	Bar
	5
	5

	Total flow
	L/min
	7.9
	8.0



Pressure Test

	
	Nominal
	Measured

	Pressure (bar)
	60
	60

	Time (min)
	60
	60

	Evidence of Leaks
	No


3.3 Electrical Resistance tests

Electrical resistance at 20°C

	
	Nominal
	Measured

	Temperature (°C)
	20
	21

	Resistance (mohm)
	10.9
	10.8


Electrical resistance between coil and ground

	
	Nominal
	Measured

	Voltage (kV d.c.)
	2.0
	2.0

	Temperature (°C)
	20
	21

	Resistance (Ω
	Min. 108 
	(108 Ω


3.4 Test run

Cooling performance during test run at nominal current

	
	Checked

Cutoff   Cut-in

	Functioning of thermal switch  1
	 63 0 C / 44 0 C

	Functioning of thermal switch  2
	65 0 C / 45 0 C

	Functioning of thermal switch  3
	64 0 C / 43 0 C

	Functioning of thermal switch  4
	63 0 C / 45 0 C


4. Magnetic Measurements

Technical Details

	Serial Number
	LHC-MSIA-01

	Date of Inspection
	20.03.2002

	Inspector
	A.Ivanenko


4.1 System of axes MSI


4.2 Magnetisation curve

Flux density ( inside the magnet and integrated flux density (stretched wire method) over the total length (Bdl as a function of the excitation current.

	EXCITING

CURRENT,

Ampere
	INTEGRAL,

VOLT
	B(L,

Tm
	Magnetic

Length L,

m
	NMR,

T

	
	
	
	
	

	50,00
	0,01642
	0,14519
	3,58128
	0,04054

	100,00
	0,03301
	0,29187
	3,66675
	0,07960

	150,00
	0,04965
	0,43900
	3,66386
	0,11982

	200,00
	0,06676
	0,59029
	3,68447
	0,16021

	250,00
	0,08381
	0,74105
	3,71079
	0,19970

	300,00
	0,10063
	0,88977
	3,71355
	0,23960

	350,00
	0,11741
	1,03814
	3,70763
	0,28000

	400,00
	0,13418
	1,18642
	3,71626
	0,31925

	450,00
	0,15085
	1,33381
	3,71597
	0,35894

	500,00
	0,16765
	1,48236
	3,71629
	0,39888

	550,00
	0,18442
	1,63064
	3,71731
	0,43866

	600,00
	0,20118
	1,77883
	3,72186
	0,47794

	650,00
	0,21785
	1,92622
	3,71980
	0,51783

	700,00
	0,23443
	2,07282
	3,72207
	0,55690

	750,00
	0,25119
	2,22101
	3,72635
	0,59603

	800,00
	0,26782
	2,36806
	3,72529
	0,63567

	850,00
	0,28452
	2,51572
	3,72953
	0,67454

	900,00
	0,30078
	2,65949
	3,72665
	0,71364

	950,00
	0,31722
	2,80485
	3,72579
	0,75282

	1000,00
	0,33378
	2,95127
	3,72659
	0,79195

	1050,00
	0,35036
	3,09787
	3,73282
	0,82990

	1100,00
	0,36652
	3,24076
	3,73527
	0,86761

	1150,00
	0,38212
	3,37869
	3,73443
	0,90474


4.3 Fied map in the gap

	
	
	5 mm towards pole
	
	Current 950 A
	 
	

	
	Int (B dl) [Tm]
	
	
	
	
	
	

	
	End
	Center
	All
	Homogeneity [%]
	B_ave_center [T]
	l_eff [m]

	X [mm]
	
	
	
	
	
	
	
	

	150
	0,16030
	2,65820
	2,81850
	0,69059
	
	0,75960
	
	3,71051

	145
	0,16069
	2,63401
	2,79470
	-0,15974
	
	0,75269
	
	3,71295

	140
	0,16146
	2,63359
	2,79505
	-0,14720
	
	0,75256
	
	3,71407

	135
	0,16213
	2,63516
	2,79729
	-0,06718
	
	0,75301
	
	3,71481

	130
	0,16268
	2,63749
	2,80017
	0,03568
	
	0,75367
	
	3,71540

	125
	0,16321
	2,63854
	2,80175
	0,09201
	
	0,75397
	
	3,71598

	115
	0,16422
	2,63894
	2,80316
	0,14246
	
	0,75409
	
	3,71728

	105
	0,16502
	2,63869
	2,80371
	0,16234
	
	0,75401
	
	3,71840

	95
	0,16552
	2,63767
	2,80319
	0,14367
	
	0,75373
	
	3,71908

	85
	0,16573
	2,63647
	2,80220
	0,10835
	
	0,75338
	
	3,71951

	75
	0,16617
	2,63609
	2,80226
	0,11035
	
	0,75327
	
	3,72014

	65
	0,16643
	2,63584
	2,80227
	0,11091
	
	0,75321
	
	3,72046

	55
	0,16656
	2,63499
	2,80155
	0,08488
	
	0,75295
	
	3,72076

	45
	0,16638
	2,63454
	2,80092
	0,06258
	
	0,75283
	
	3,72051

	35
	0,16649
	2,63401
	2,80051
	0,04780
	
	0,75267
	
	3,72078

	25
	0,16642
	2,63397
	2,80038
	0,04337
	
	0,75267
	
	3,72062

	20
	0,16635
	2,63402
	2,80037
	0,04284
	
	0,75267
	
	3,72056

	15
	0,16615
	2,63401
	2,80016
	0,03552
	
	0,75268
	
	3,72027

	10
	0,16593
	2,63411
	2,80003
	0,03073
	
	0,75271
	
	3,71993

	5
	0,16563
	2,63401
	2,79964
	0,01668
	
	0,75268
	
	3,71957

	0
	0,16544
	2,63396
	2,79940
	0,00816
	
	0,75266
	
	3,71934

	-5
	0,16523
	2,63377
	2,79900
	-0,00610
	
	0,75260
	
	3,71910

	-10
	0,16488
	2,63363
	2,79851
	-0,02376
	
	0,75257
	
	3,71859

	-15
	0,16453
	2,63377
	2,79830
	-0,03115
	
	0,75261
	
	3,71813

	-20
	0,16408
	2,63420
	2,79828
	-0,03174
	
	0,75275
	
	3,71742

	-25
	0,16342
	2,63197
	2,79539
	-0,13517
	
	0,75209
	
	3,71681

	-30
	0,16237
	2,62790
	2,79027
	-0,31791
	
	0,75092
	
	3,71580

	-35
	0,16158
	2,63040
	2,79199
	-0,25667
	
	0,75165
	
	3,71445

	-40
	0,16149
	2,65054
	2,81203
	0,45953
	
	0,75745
	
	3,71250

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	
	
	mid-plane
	
	Current 950 A
	
	
	

	
	Int (B dl) [Tm]
	
	
	
	
	
	

	
	End
	Center
	All
	Homogeneity [%]
	B_ave_center [T]
	l_eff [m]

	X [mm]
	
	
	
	
	
	
	
	

	150
	0,15871
	2,67609
	2,83480
	1,27275
	
	0,76474
	
	3,70690

	145
	0,15970
	2,65065
	2,81036
	0,39959
	
	0,75745
	
	3,71027

	140
	0,16065
	2,64226
	2,80291
	0,13351
	
	0,75506
	
	3,71217

	135
	0,16166
	2,64009
	2,80176
	0,09237
	
	0,75442
	
	3,71378

	130
	0,16233
	2,63997
	2,80230
	0,11181
	
	0,75440
	
	3,71460

	125
	0,16299
	2,63966
	2,80265
	0,12446
	
	0,75431
	
	3,71553

	115
	0,16406
	2,63948
	2,80354
	0,15623
	
	0,75426
	
	3,71696

	105
	0,16490
	2,63865
	2,80355
	0,15655
	
	0,75402
	
	3,71812

	95
	0,16537
	2,63791
	2,80328
	0,14685
	
	0,75380
	
	3,71888

	85
	0,16577
	2,63702
	2,80279
	0,12934
	
	0,75356
	
	3,71939

	75
	0,16613
	2,63661
	2,80275
	0,12775
	
	0,75345
	
	3,71990

	65
	0,16629
	2,63604
	2,80233
	0,11290
	
	0,75331
	
	3,72005

	55
	0,16649
	2,63514
	2,80163
	0,08780
	
	0,75303
	
	3,72050

	45
	0,16643
	2,63442
	2,80085
	0,06005
	
	0,75281
	
	3,72054

	35
	0,16639
	2,63382
	2,80022
	0,03734
	
	0,75263
	
	3,72057

	25
	0,16625
	2,63365
	2,79990
	0,02602
	
	0,75258
	
	3,72038

	20
	0,16611
	2,63354
	2,79966
	0,01736
	
	0,75256
	
	3,72017

	15
	0,16596
	2,63351
	2,79947
	0,01086
	
	0,75255
	
	3,71998

	10
	0,16575
	2,63369
	2,79945
	0,00987
	
	0,75260
	
	3,71970

	5
	0,16553
	2,63377
	2,79930
	0,00469
	
	0,75263
	
	3,71937

	0
	0,16521
	2,63396
	2,79917
	0,00000
	
	0,75268
	
	3,71892

	-5
	0,16494
	2,63402
	2,79896
	-0,00762
	
	0,75270
	
	3,71856

	-10
	0,16455
	2,63420
	2,79876
	-0,01482
	
	0,75274
	
	3,71810

	-15
	0,16409
	2,63460
	2,79868
	-0,01739
	
	0,75285
	
	3,71744

	-20
	0,16352
	2,63517
	2,79869
	-0,01716
	
	0,75299
	
	3,71677

	-25
	0,16283
	2,63588
	2,79870
	-0,01665
	
	0,75321
	
	3,71572

	-30
	0,16185
	2,63817
	2,80003
	0,03058
	
	0,75389
	
	3,71411

	-35
	0,16104
	2,64801
	2,80905
	0,35284
	
	0,75669
	
	3,71230

	-40
	0,16057
	2,67286
	2,83343
	1,22385
	
	0,76377
	
	3,70978

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	
	
	5 mm towards septum
	Current 950 A
	
	

	
	Int (B dl) [Tm]
	
	
	
	
	
	

	
	End
	Center
	All
	Homogeneity [%]
	B_ave_center [T]
	l_eff [m]

	X [mm]
	
	
	
	
	
	
	
	

	150
	0,15755
	2,66382
	2,82137
	0,79308
	
	0,76121
	
	3,70642

	145
	0,15941
	2,65396
	2,81337
	0,50713
	
	0,75838
	
	3,70971

	140
	0,16069
	2,64730
	2,80799
	0,31510
	
	0,75647
	
	3,71197

	135
	0,16180
	2,64407
	2,80587
	0,23936
	
	0,75554
	
	3,71371

	130
	0,16272
	2,64310
	2,80582
	0,23754
	
	0,75526
	
	3,71502

	125
	0,16339
	2,64146
	2,80485
	0,20276
	
	0,75480
	
	3,71603

	115
	0,16448
	2,64045
	2,80493
	0,20584
	
	0,75451
	
	3,71756

	105
	0,16528
	2,63964
	2,80492
	0,20529
	
	0,75427
	
	3,71869

	95
	0,16574
	2,63889
	2,80462
	0,19484
	
	0,75406
	
	3,71935

	85
	0,16617
	2,63827
	2,80444
	0,18814
	
	0,75389
	
	3,71994

	75
	0,16644
	2,63738
	2,80382
	0,16597
	
	0,75363
	
	3,72041

	65
	0,16657
	2,63653
	2,80310
	0,14036
	
	0,75339
	
	3,72066

	55
	0,16669
	2,63595
	2,80264
	0,12380
	
	0,75322
	
	3,72088

	45
	0,16648
	2,63503
	2,80151
	0,08372
	
	0,75295
	
	3,72070

	35
	0,16648
	2,63448
	2,80096
	0,06393
	
	0,75279
	
	3,72076

	25
	0,16633
	2,63402
	2,80034
	0,04193
	
	0,75267
	
	3,72056

	20
	0,16616
	2,63383
	2,79999
	0,02915
	
	0,75261
	
	3,72037

	15
	0,16595
	2,63371
	2,79966
	0,01766
	
	0,75258
	
	3,72011

	10
	0,16572
	2,63366
	2,79938
	0,00766
	
	0,75256
	
	3,71982

	5
	0,16549
	2,63376
	2,79925
	0,00297
	
	0,75259
	
	3,71951

	0
	0,16508
	2,63362
	2,79870
	-0,01685
	
	0,75255
	
	3,71896

	-5
	0,16475
	2,63360
	2,79834
	-0,02959
	
	0,75254
	
	3,71852

	-10
	0,16425
	2,63380
	2,79805
	-0,03998
	
	0,75259
	
	3,71790

	-15
	0,16375
	2,63479
	2,79854
	-0,02249
	
	0,75287
	
	3,71717

	-20
	0,16310
	2,63678
	2,79988
	0,02522
	
	0,75342
	
	3,71621

	-25
	0,16241
	2,63897
	2,80138
	0,07884
	
	0,75405
	
	3,71510

	-30
	0,16131
	2,64219
	2,80349
	0,15440
	
	0,75497
	
	3,71340

	-35
	0,16022
	2,64932
	2,80955
	0,37069
	
	0,75701
	
	3,71138

	-40
	0,15894
	2,65958
	2,81853
	0,69148
	
	0,75995
	
	3,70881

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


4.4 field in the holes

1. Hall probe (radial),        R = 19 mm (Initial angular position equal     00 

2. Hall probe (tangential)   R = 19 mm ( Initial angular position equal 2700                                                                                                                           

	S E P T U M    H O L E
	B E A M    H O L E


	Position

degree

of circle
	Hall probe

(radial),

Gauss
	Hall probe

(tangential),

Gauss
	Absolute

Value,

Gauss
	
	Hall probe

(radial),

Gauss
	Hall probe

(tangential),

Gauss
	Absolute

Value,

Gauss

	0
	4,6
	-1,5
	4,8
	
	-3
	-2,1
	3,7

	30
	3,9
	-2,7
	4,7
	
	-3,6
	-0,9
	3,7

	60
	3
	-4,3
	5,2
	
	-4
	0,6
	4,0

	90
	1,3
	-6,3
	6,4
	
	-3,8
	3
	4,8

	120
	-2,4
	-7,8
	8,2
	
	-1,8
	5,3
	5,6

	150
	-8,5
	-6,1
	10,5
	
	2,3
	5,5
	6,0

	180
	-12,7
	1,6
	12,8
	
	5,1
	2,9
	5,9

	210
	-8
	10,2
	13,0
	
	5,4
	0,1
	5,4

	240
	2,5
	10,1
	10,4
	
	4,5
	-2,4
	5,1

	270
	6
	5,5
	8,1
	
	2,5
	-4,2
	4,9

	300
	6
	2,1
	6,4
	
	-0,3
	-4,6
	4,6

	330
	5,2
	0,1
	5,2
	
	-2,2
	-3,4
	4,0

	360
	4,6
	-1,5
	4,8
	
	-3
	-2,1
	3,7

	
	
	
	
	
	
	
	


�EMBED Word.Picture.8���





� EMBED Word.Picture.8  ���









_1049216875.doc
                                      Septum Hole    Beam Hole 


                                       00                                           




                900                                         


 2







 1
















_1088850246.doc


373,6







3900
















_1049213175.doc
                                                                               Y



Z                                                                             0


   






                                                 X


                                     3650 mm


                                     4000 mm



