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1. What went wrong




Ruptured bus-bar interconnection
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Electrical joint in 12 kA bus bar

nNWhat makes a
Profile Superconducting

Upper Tin/Silver Cabslialgilci:z?a?per A. Verweij
Soldering alloy Layer /

// . Lower Tin/Silver
g Soldering Alloy Layer
Inter-Cable Tin/Silver

Soldering Alloy Layer A;f
/ -~ A resistive joint of about
220 nQ2 with bad electrical

= 1 and thermal contacts with
- the stabilizer

No electrical contact between wedge and U-profile No bonding at joint with the
with the bus on at least 1 side of the joint U-profile and the wedge
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) Thermal runaway i model versus reality

Voltage across the splice and temperature rise

1000 { 700

——V_meas (Timber)

——V_meas (QPS data)

800 - —V_sim [mV] - 600
=T _sim [K]

600 - + 500

400 - —+ 400

Voltage [mV]
Temp [K]

NGy ™Y :::
I Ly

-200 - -+ 100

-400 \ \ \ \ 0
-20 -15 -10 -5 0

Time [s]

23/03/2009 LHC status and commissioning Arjan Verweij 5



2. Pick up the pieces

Message: huge amount of work
required to repair the damage



) Fix the problem

>

Take all damaged magnets out
53 total, 39 dipoles, 14 SSSs (Short Straight Section i quad++)

Fix the cryogenics supply line

Fix and clean the beam vacuum

Repair the magnets

Test repaired magnets and spares used
Re-install

Re-interconnect

Cool

Test

> I > > > > > I
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Remove and repair
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Lucio Rossi
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SSS-055 (replace Q27)

SSS-369 (replace Q32) SRS

gy 2 %

B26 (2111): first de-cryostating
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