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1. Half Cores

1.2 Septum Core

Technical Details

Serial Number
LHC-MSIB-01

Steel stock used for core
50080/2,9,11

Date of Inspection
20.06.2000

Inspector
V.Noskov

Stacking Factor
0.98

Mechanical Dimensions [mm]


Nominal
Measured

Length
4000
3998

Width
714
714

Height
195.2
195.2

Straightness  1)
0.3
0.3

                    2)
0.3
0.3

Perpendicularity
0.5
0.5


Weight [kg]


Nominal
Measured

Laminations
3363.74
3411.66

End-plates
53.22
52.00

Angular plates
273.04
269.4

Total weight 
3690
3733.06

[image: image2.wmf]
1.2 Coil core

Technical Details

Serial Number
LHC-MSIB-01

Steel stock used for core
50080/9,11

Date of Inspection
20.06.2000

Inspector
V.Noskov

Stacking Factor
0.98

Mechanical Dimensions [mm]


Nominal
Measured

Length
3650
3648

Width
714
714

Height
308.8
308.8

Straightness  1)
0.3
0.3

                    2)
0.3
0.3

Perpendicularity
0.5
0.5


Weight [kg]


Nominal
Measured

Laminations
5039.68
5175.65

End-plates
88.02
88.00

Angular plates
312.3
308.40

T0otal weight 
5440
5572.05

[image: image3.wmf]
2. Excitation coil

Technical Details

Serial Number
LHC-MSIB-01

Date of Inspection
25.07.2000

Inspector
N.Yarygin

2.1 Mechanical Tolerances

Mechanical Dimensions [mm]


Nominal
Measured

Length
3900
3902

Width
373.6
373.9

Height
100
100

Connection Side
109* 
103

Opposite Side
109*
102

Straightness
0.5/1000
0.45/1000
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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
2.2

Flow layer 2
L/min
1.97
2.2

Flow layer 3
L/min
1.97
2.2

Flow layer 4
L/min
1.97
2.2

Flow layer 5
L/min
1.97
2.2

Flow layer 6
L/min
1.97
2.2

Total flow
L/min
11.8
13.2


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)
16.4
16.2




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 (

Layers 4-5
(108 Ω
2 108 (

Layers 5-6
(108 Ω
2 108 (

3. Assembled Magnet

Technical Details

Serial Number
LHC-MSIB-01

Date of Inspection
11.08.2000

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
( 0.6 mrad

[image: image5.wmf]
3.2 leak and water flow tests

Flow Test


Unit
Nominal
Measured

Pressure drop
Bar
5
5

Total flow
L/min
11.8
12.9


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)
16.4
16.3

Electrical resistance between coil and ground


Nominal
Measured

Voltage (kV d.c.)
20
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 / 46 0 C

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

Functioning of thermal switch  4
64 0 C / 45 0 C

Functioning of thermal switch  5
65 0 C / 44 0 C

Functioning of thermal switch  6 
66 0 C / 45 0 C

4. Magnetic Measurements

Technical Details

Serial Number
LHC-MSIB-01

Date of Inspection
20.03.2001

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

50.0
0.02466
0.21804
3.62077
0.06022

100.0
0.04963
0.43883
3.68917
0.11895

150.0
0.07500
0.66315
3.69854
0.17930

200.0
0.10033
0.88711
3.70712
0.23930

250.0
0.12581
1.11241
3.71918
0.29910

300.0
0.15089
1.33416
3.71582
0.35905

350.0
0.17586
1.55495
3.71819
0.41820

400.0
0.20136
1.78042
3.72784
0.47760

450.0
0.22558
1.99457
3.71567
0.53680

500.0
0.25061
2.21589
3.71606
0.59630

550.0
0.27564
2.43720
3.72035
0.65510

600.0
0.30022
2.65454
3.71758
0.71405

650.0
0.32551
2.87815
3.72383
0.77290

700.0
0.35013
3.09584
3.72409
0.83130

750.0
0.37476
3.31362
3.72400
0.88980

800.0
0.39912
3.52901
3.72258
0.94800

850.0
0.42298
3.73997
3.71767
1.00600

900.0
0.44765
3.95811
3.72212
1.06340

950.0
0.47083
4.16306
3.71835
1.11960

1000.0
0.49347
4.36325
3.71498
1.17450

1050.0
0.51493
4.55299
3.72390
1.22264

1100.0
0.53424
4.72373
3.71363
1.27200

1150.0
0.55222
4.88271
3.69454
1.32160

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
0,231996
3,952221
4,184217
0,674744

1,130038

3,702721

145
0,233771
3,926811
4,160582
0,106057

1,122798

3,705546

140
0,234888
3,922422
4,15731
0,027339

1,121532

3,706813

135
0,236158
3,922293
4,158451
0,054794

1,121498

3,707944

130
0,236786
3,922572
4,159358
0,076627

1,121564

3,708534

125
0,237649
3,923818
4,161467
0,127367

1,121877

3,709378

115
0,240503
3,92396
4,164463
0,199447

1,12191

3,711941

105
0,241533
3,922454
4,163987
0,187987

1,121507

3,71285

95
0,24189
3,922601
4,164491
0,200117

1,121526

3,713237

85
0,242195
3,920328
4,162524
0,152785

1,120905

3,713539

75
0,243119
3,918654
4,161774
0,134735

1,120431

3,71444

65
0,243521
3,917672
4,161193
0,120758

1,120124

3,71494

55
0,243493
3,91543
4,158923
0,066145

1,119501

3,714977

45
0,243371
3,915223
4,158594
0,058234

1,119411

3,714985

35
0,243251
3,914124
4,157375
0,02891

1,119093

3,714951

25
0,243841
3,915481
4,159322
0,075739

1,119483

3,715395

20
0,243511
3,915144
4,158655
0,059712

1,119374

3,715162

15
0,243179
3,915361
4,158539
0,05692

1,119433

3,714862

10
0,24215
3,91547
4,157619
0,034776

1,119474

3,713905

5
0,241825
3,914658
4,156483
0,007447

1,11926

3,713599

0
0,241686
3,914792
4,156477
0,007303

1,119282

3,713521

-5
0,241607
3,914668
4,156275
0,002434

1,119234

3,713499

-10
0,241428
3,915115
4,156543
0,008878

1,119371

3,713285

-15
0,240859
3,915032
4,155891
-0,00681

1,119336

3,712819

-20
0,239837
3,915909
4,155746
-0,01029

1,119615

3,711762

-25
0,23859
3,9172
4,155789
-0,00925

1,120005

3,710509

-30
0,235596
3,915457
4,151053
-0,12322

1,119509

3,707922

-35
0,233571
3,92012
4,15369
-0,05975

1,120788

3,706045

-40
0,232165
3,949425
4,18159
0,611528

1,129126

3,703386























mid-plane

Current 950 A






Int (B dl) [Tm]









End
Center
All
Homogeneity [%]

B_ave_center [T]

l_eff [m]

X [mm]









150
0,229596
3,957039
4,186635
0,732913

1,131489

3,700111

145
0,23239
3,934205
4,166595
0,250735

1,124873

3,704057

140
0,234131
3,925457
4,159588
0,082144

1,122362

3,706101

135
0,235857
3,922826
4,158684
0,060389

1,121597

3,707824

130
0,237062
3,922895
4,159957
0,09103

1,121624

3,708869

125
0,238182
3,923411
4,161593
0,130392

1,121736

3,709958

115
0,240855
3,923675
4,164531
0,201076

1,121795

3,71238

105
0,241872
3,922338
4,16421
0,193365

1,121438

3,713277

95
0,242438
3,922631
4,165068
0,214007

1,121504

3,713823

85
0,243116
3,920812
4,163928
0,18658

1,121019

3,714413

75
0,243662
3,918798
4,16246
0,151256

1,120439

3,715026

65
0,243866
3,917076
4,160941
0,114712

1,119917

3,7154

55
0,244017
3,915564
4,159581
0,081979

1,119506

3,715549

45
0,244198
3,91497
4,159168
0,072038

1,119304

3,715852

35
0,24367
3,91435
4,15802
0,04443

1,11914

3,715372

25
0,244019
3,914676
4,158695
0,06066

1,119214

3,715726

20
0,243704
3,914631
4,158335
0,051992

1,119193

3,715476

15
0,243453
3,915076
4,158528
0,056651

1,119316

3,715241

10
0,242542
3,914727
4,157269
0,026354

1,11922

3,714433

5
0,242329
3,914323
4,156652
0,011518

1,119124

3,714203

0
0,241955
3,914218
4,156174
0

1,11908

3,713921

-5
0,24161
3,914368
4,155978
-0,00471

1,119109

3,71365

-10
0,24111
3,913727
4,154836
-0,03217

1,118939

3,713195

-15
0,240321
3,913813
4,154134
-0,04907

1,118957

3,712504

-20
0,239058
3,914478
4,153536
-0,06347

1,119177

3,711242

-25
0,237701
3,916322
4,154023
-0,05175

1,11972

3,709875

-30
0,23492
3,917422
4,152342
-0,0922

1,120053

3,707271

-35
0,232886
3,923895
4,156781
0,014611

1,121888

3,705166

-40
0,230557
3,9458
4,176357
0,485625

1,128186

3,701834























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
0,225323
3,922264
4,147587
-0,20661

1,121515

3,698199

145
0,229292
3,925214
4,154505
-0,04014

1,122286

3,701826

140
0,231674
3,922876
4,154551
-0,03905

1,121616

3,704076

135
0,233819
3,923048
4,156867
0,016691

1,121663

3,705985

130
0,235391
3,922612
4,158002
0,043991

1,121523

3,70746

125
0,236672
3,923806
4,160478
0,103565

1,121859

3,708556

115
0,239404
3,923844
4,163248
0,170207

1,121857

3,711034

105
0,240502
3,922753
4,163255
0,170381

1,121542

3,712081

95
0,241154
3,92297
4,164124
0,191284

1,121617

3,712606

85
0,242027
3,920553
4,16258
0,154138

1,120916

3,713552

75
0,242479
3,918606
4,161085
0,118169

1,120363

3,714051

65
0,242644
3,91778
4,160423
0,102248

1,12014

3,7142

55
0,24289
3,91573
4,15862
0,058868

1,119541

3,714577

45
0,243172
3,91537
4,158542
0,056983

1,11943

3,714875

35
0,242583
3,91456
4,157143
0,02333

1,119175

3,714471

25
0,242783
3,914975
4,157758
0,038122

1,119328

3,714514

20
0,242458
3,914859
4,157317
0,027508

1,119278

3,714285

15
0,242233
3,915106
4,157339
0,028035

1,119346

3,714079

10
0,24141
3,915407
4,156817
0,01548

1,119435

3,713319

5
0,241248
3,914696
4,155944
-0,00553

1,119224

3,713238

0
0,240779
3,914682
4,155461
-0,01715

1,119225

3,712801

-5
0,24023
3,914207
4,154437
-0,04178

1,119091

3,712333

-10
0,239655
3,914387
4,154042
-0,05129

1,119144

3,711804

-15
0,238685
3,914133
4,152818
-0,08073

1,119072

3,71095

-20
0,237262
3,914585
4,151847
-0,10411

1,119211

3,709618

-25
0,235709
3,915089
4,150798
-0,12934

1,119389

3,708092

-30
0,232758
3,91327
4,146028
-0,24411

1,118868

3,705556

-35
0,230437
3,9138
4,144237
-0,2872

1,119042

3,70338

-40
0,227051
3,913908
4,140958
-0,36609

1,119109

3,700227





















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
8.85
- 2.17
9.10

- 6.80
- 4.80
8.38

30
8.00
- 4.90
9.38

- 7.80
- 2.60
8.22

60
6.40
- 8.90
10.96

- 8.90
0.25
8.91

90
3.16
- 12.70
13.09

- 9.30
5.02
10.57

120
- 4.80
- 15.40
16.13

- 5.90
11.24
12.69

150
- 16.10
- 10.60
13.45

4.36
12.60
13.33

180
- 19.86
0.00
19.86

10.90
6.43
12.65

210
- 18.00
13.50
22.50

11.50
- 0.42
11.51

240
- 1.55
21.10
21.15

9.83
- 6.10
11.57

270
10.70
11.40
15.63

5.20
- 10.60
11.81

300
11.60
4.40
12.41

- 1.60
- 10.70
10.82

330
10.10
0.30
10.10

- 5.50
- 7.80
9.54

360
8.90
- 2.17
9.16

- 6.80
- 4.90
8.38
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