
LHC status and commissioning

ÂSector 34 incident ïpresent understanding

ÂPicking up the pieces

ÂMaking sure it doesnôt happen again

ÂSchedule before beam

ÂSchedule 2009-2010

ÂRe-commissioning with beam

Â2009 ï2010 run
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1. What went wrong



Ruptured bus-bar interconnection
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Electrical joint in 12 kA bus bar
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ñWhat makes a good joint?ò

A. Verweij

No electrical contact between wedge and U-profile 

with the bus on at least 1 side of the joint 

No bonding at joint with the 

U-profile and the wedge

A resistive joint of about 

220 n with bad electrical 

and thermal contacts with 
the stabilizer



Thermal runaway ïmodel versus reality

LHC status and commissioning
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Voltage across the splice and temperature rise 



2. Pick up the pieces

Message: huge amount of work 

required to repair the damage



Fix the problem

Â Take all damaged magnets out

Ã 53 total, 39 dipoles, 14 SSSs (Short Straight Section ïquad++)

Â Fix the cryogenics supply line

Â Fix and clean the beam vacuum

Â Repair the magnets

Â Test repaired magnets and spares used

Â Re-install

Â Re-interconnect

Â Cool

Â Test 
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Damage: magnet displacements

QQBI.27R3 
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Remove and repair
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Remove damaged magnets Preparation of recovery facilities



SMI2

B26 (2111): first de-cryostating

SSS-243 (replace Q23)

SSS-369 (replace Q32)

SSS-277 (replace Q22)

SSS-055 (replace Q27)
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904

Q32 SSS-200: under de-cryostating with Q31 and Q29
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SMA18
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A22 (1085)/ B22 (3118) / C22 (1071): under preparation for cold testing



Beam Vacuum cleaning
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Beam Vacuum Contamination ïS34
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Point 3

Point 4
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Jimenez

Â Plus

Ã Cryogenic Supply Line

Ã Beam Instrumentation

Ã Civil engineering

Ã Quench Protection system

Ã etc..


