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Cryodipole overview
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— Cold masses delivered — Cryodipoles assembled
— Cryodipoles cold tests passed —— Cryodipoles assigned to position inring
— Cryodipoles prepared for installation — Cryodipoles installed
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The 416th magnet from Alstom-Jeumont
leaving Belfort on 7 November 2006
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Equivalent SSS

SSS overview
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01-Jan-08

— Cold masses delivered

- SSS assembled

—— SSS assigned to positioninring —— SSS prepared for installation

—SSS cold test passed
——SSS installed
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In 2006

Magnet test station

Allocation of the 12 Test Benches
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Cryodipole backlogs resorbed

LHC dipole cryostating & cold testing backlogs
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SSS backlogs resorbed

LHC SSS cryostating & cold testing backlogsl
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Dipole quench performance

Number of quenches to reach 8.33 T
for the 1147 cryo-dipoles cold tested
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Dipole quench performance

Number of quenches to reach 8.33 T after thermal cycle
for the 127 weaker cryo-dipoles
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Magnetic measurement of dipoles
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Dipole field strength
Cold mass
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Dipole field quality: b3
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b3 integral (units)
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Number of quadrupoles
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Quadrupole guench performance

Number of quenches to exceed 12'000A,
bare quadrupoles (24) and quadrupoles (340) tested in SSSs
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Nominal gradient: 223 T/m
Nominal current: 11870 A
Total: 364 quadrupoles cold tested
One magnet, MQ 167 in CM 277,

Number of quenches
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Quadrupole focusing strength
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7 Quadrupole field quality: b6
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Final preparation in SMI2

e Main dipoles

e Arc & dispersion suppressor SSS
e Special SSS, including cold-to-warm transitions
e Arc Termination modules
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SMI2: main activities

e Preparation of the cold bores & beam screens
— Weld beam screen components onto one extremity
— Wash & dry the cold bore

e Assembling the beam screen into the cold bore
— Insert the beam screen into the cold bore

— Weld the beam screen components onto the other [
extremity

Global tests

— Leak check of “V lines”

— Geometrical control of “V lines”
Final preparation for the LHC tunnel

— Endoscopic check of beam lines

— Preparation of extremities for interconnection _
Cold-to-warm transitions for stand-alone magnets
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Magnet installation status
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Cryo-magnets Cryo-magnets Cryo-magnets
In Arc o % — In Arc o E ] In Arc s % -
STa | PE P E a8 15% F[ETe ] 2 |°F F
.‘% ) él 0 % 7
Secteur 1-2 0 0 0
Secteur 2-3 | 20 2 1 23 1 55 | 10 1 66 | 75 | 12 1 1 89
Secteur34 | 77 | 24 1 1102} 77 | 27 112 | 154 | 51 4 5 214
Secteur4-5 | 77 | 28 1143 77 | 27 7 114 | 154 | 55 11 8 228
Secteur5-6 | 77 | 27 112 76 | 24 1 101 ] 153 | 51 5 4 213
Secteur6-7 | 73 | 18 91 7 14 21 ] 80 | 32 112
Secteur7-8 | 77 | 28 | 1 100} 77 | 27 119 | 154 | 55 10 | 228
Secteur 8-1 | 77 | 28 8 118 77 | 27 5 | 116 ] 154 | 55 15 10 | 234
LHC | 924 [ 311| 45 | 38 | 1318
Cryo-magnets| 1280

Prepared by tilkei TS-IC 14/11/2006
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Inner triplet at Point 5
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Point 1.8 Point 2 Point 4 Point 6 Point 8
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Legend .

) QSC_(A,B,C): Warm Compressor Station Electrical Eeed B
Cryogenic QSR_(A,B): Surface 4.5 K Refrigerator Cold Box M ectrical Feed Box
Distribution QURA: Underground 4.5 K Refrigerator Cold Box
Line QURC: 1.8 K Refrigeration Unit Cold Box __— , Superconducting Link

QUI_(A,B,C): Cryogenic Interconnection Box
[ Commisionned & accepted B Delivered / Under installation || Ordered (Contract placed)
[77] Under commissioning [ ] Under fabrication [ | Under definition
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@ Cryo Infrastructure & 4.5 K refrigerators A‘
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Refrigeration units at 1.8 K
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QRL history

320 —Eightsectors Total fabricated by Air Liquide AAAAd
300 /‘
280 Seven-sectors Total installed by Air Liquid
260
240 —Six sectors
220
» 200 Eive sectors
3 180
T 160 Four sectors
w ----- - - - - s = m =m m - - - -
g 140 -
= ree sectors
U?T 120 ————=—= — ——
100
80 Two sectors
60
40 LOnesector |
20
0
01-Jan-01 01-Jan-02 01-Jan-03 01-Jan-04 01-Jan-05 01-Jan-06 01-Jan-07
Pipe elements delivered == Service modules delivered  =#=|nstalled
=®- Interconnected == |nterconnected (Contract)
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e Per sector of 3.3 km
— 2100 internal welds made by automatic orbital welding
— 700 external welds made manually
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@ T12 to main tunnel junction
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QRL installation completed
Last sector tested 28 October 2006

Progress [%6]
INSTALLATION - ALL SECTORS (EDMS # 681375) ‘g
Week 43 s
a o
JR A B C D | E | F HEE H I e £
c 3]
@ £
= Q@
L w
Sector 8-1 100 100
Sector 4-5 100 | 99.6
Sector 3-4 100 100
Sector 5-6 100 100
Sector 6-7 100 100
Sector 2-3 100 100
Sector 1-2 100 | 98.3

Installation progress (except 7-8) 100 99.7

Installation of 1
external supports
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Electrical feed boxes DFB
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— Nominal component delivery

Components delivered

—&— DFB ready for installation
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16 boxes DFBA e
Connection to
magnets
'- Vacuum equipment VAA
Current lead chimneys
6kA leads
13KA leads
SHM/HCM Jumper cryo
interconnect connection to QRL
Supporting beam
6KA leads
Removable door 600A leads

HCM/LCM
interconnect
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23 boxes DFBM & 5 boxes DFBL

. 12x120A CLs
connection to magnet 11x6kA CLs
5x6kA CLs /\

12x120A CLs

interface to QRL
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DFBA installation
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DFBAO-HCM lowered at point 2
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DFB interconnection Iin tunnel

DFBAO in sector 7-8

DFBMA in sector 7-8
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Report date:14 Nov 06
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Interconnections Iin tunnel
Overview
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— Beam lines — Main busbars - SPP busbars — Cryogenic lines
——Line N segments —— Thermal shielding — Insulation vacuum
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Interconnections
Ildentification of lines

REFERENCE BLOCKS

LNEX}%M
NE v ) EXCHANGER
UNE M1 o

UNE V2
UNES K1 \ UNES K2
——
NE W3 THERMAL SHIELD
AAAAAAAAAAAAAAAAAAAA | .
NE E
(W) VACUUM VESSEL
UNE VI
UNE ¢
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Revised schedule September 2006

g-1| 02.05.2005 [ ‘ 0! 0v 2007

4-5 7 28.08.2006 _0/02/2007

3-4 7 25.09.2006 [0/ 04/ 2007
I 5-6 02.].1.2006_]/05/2007

2-3 | 14.12.2006_12/ 07/2007

6-7 7 17'02_200_14/07/ 2007

1-2 | 0104.200 /08/2007

012005 06.2005 12.2005 06.2006 12.2606 06.2007 12.2007
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Overview « nominal » sectors
General Advancement of Interconnects per Sector
100% W VAC sector test
0% @ Close W & Jumper
80%
B Beam Pipes Welding &
70% VAC tests
t [0 N-Line Package
B0% —
50% O Cryo-Lines Welding &
o g=1 o Testing
40% % % % M Electrical Interconnects &
20 g8 g ] g QA per halfcell
14 ° . -4 l @ IC preparation
et — 35— 35— :
10%
0%

sector 1-2 sector2-3  sector 34 sector4-5  sector 56 sector 6-7 sector 8-1
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Interconnections sector 4-5 -

Weekly rates
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Interconnections sector 4-5
Snapshot week 44

@

- E
Close W [0 | 212
Weld Lsge Nsleeve |0 ' | 54
AV | I I | 54
US weld ¥ Line | 19 |I I | 54
ATV | 54
Insert 3] Line 54
Weld MI AT MG . | | 212
VAC test K-C rings line 84 | |158
Weld KLE? |
Weld C Line 151
VAC best X line | 196 | | 212
Weld X line | N2
- W
Us weld spacl | 203 | | 212
Brazing Main bus bars 204 |2
T aalt
VAC test V1 V2E | ' ' ' ' I I I I 134 | I | 212
Weld VL V2E | nz
IC Released for wark | 209 [ ] 212
IC swvailable for pre-inspection | ' ' ' ' ' ' ' ' ' 309 [ | 212
Magnets aligned | | | | | | | | | 7107 211
0 0 40 &0 80 100 120 140 1a0 130 200

Chperations performed
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Closure of sector 7-8
10 November 2006
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First collimators installed
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T18 injection line
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7\ T18 line junction to machine LSS
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@ RF modules in UX45 « tunnel »

PhL LHCC 15 November 2006 46



Accelerator
Technology
Department

UX45 general view
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UX45 klystron area

@
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Major milestones ahead

Last magnet delivered

November 2006

Last magnet tested

January 2007

Last magnet installed

March 2007

Machine closed

August 2007

First collisions

November 2007

PhL LHCC 15 November 2006
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Conclusions

All magnets for the LHC ring will be
— delivered by end November 2006
— cryostated and cold tested by end January 2007
— installed by end March 2007

All reserve magnets will be delivered and cryostated by end Feb 2007
Field quality & quench performance are consistently good

Final preparation of magnets in SMI2 remains limiting path

QRL completed, quality good

DFB production rates now OK, schedule remains critical

Collimator industrial production problems will result in reduced installed
scheme in 2007, no consequence for 450 GeV run

Interconnections are now the big scene
— First sector completed on 10 November 2006
— Activities ongoing in 4 sectors in parallel
— Cruise rate achieved/exceeded in « nominal » sectors
Next major milestone is cooldown and commissioning of sector 7-8

Full commitment to close LHC by Aug 2007 and establish colliding beams
before end 2007
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