
LHC Machine Committee Information Meeting – 8 April, 2009

Status of Sector 3-4 Repair
Francesco Bertinelli – TE/MSC

(15 minutes)

On behalf of - and with several contributions from - surface and IC teams

19 slides

A very general overview since Chamonix (3 February, W06):

• surface activities, SM18 cold testing

• tunnel activities

[Separate presentations: consolidations (QPS, DN200, jacks)]
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Surface News Week 14/2009

Courtesy A. Russo, M. Modena, R. Bihery
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Cold testing SM18

Courtesy M. Bajko

Cold Testing SM18 (and forecast)
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Increased capacity 18 kW plant W07 and operating teams;

Improvements in splice resistance measurements, including “4th splice”;

some delay from cryostating;

some delay from NCR: MB2420 (29 nΩ splice resistance), MB2868 
(electrical), MB2690 MB2427 MB3383 (retesting for splice resistance), 
SSS344 (replaces SSS006), SSS364 (replaces SSS192).
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Cases with high splice resistance

MB2420 – 29 nΩ: opened, inter-aperture 
splice poor bonding

MB2334 (B16R1 from 1-2) 100 nΩ: opened, 
inter-pole splice poor bonding

MB2303 (B32R6 from 6-7) 50 nΩ: at SMI2 preparing for cold testing 
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Transport and installation

Estimated Magnets Ready for 
Installation
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Installation (and forecast)
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Courtesy C. Bertone, O. Capatina, R. Bihery

MB from Point 3, SSS from Point 4;

MB finished W16, OK for cooling down 2-3;

Last 2 SSS in W18;

Night shift and Saturday work since W10 (to avoid coactivity).
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Installation Week 14/2009

Courtesy H. Gaillard
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Half-cells available for IC

Estimated Half cells ready for 
installation
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IC work has become available later and less evenly;

IC work had to adapt to perform “any available” work;

important efforts from Survey and Pre-inspection teams to make IC work 
available very soon after magnet installation.
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3-4 resources

4 TIG orbital teams (x2 MSC 
and x2 MME)

~120 welded joints per 
week
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3-4: can we reduce the “8 weeks”?

Compensatory measures already taken (10% effect), no reduction
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Tunnel News Week 14/2009

Courtesy A. Musso

Good progression but need to clear NC issues fast

find “correct” balance of Quality and productivity, specifically 
w.r.t. rest of the machine
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Technical difficulties

3118 M3 BB2 3118 M3 BB1

Missing Sn near ends

QBBI.A23R3-M3
Partial gap

MB2446: 10 cut wires
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1 mm gap Courtesy A. Verweij

Gap + missing Sn
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Splice Megger measurements

Courtesy C. Scheuerlein, N. Catalan, G. D’Angelo, R. Mompo

Gap splices OK, outliers in cases without visible gap

Splice NCRs blocking work (PAQ and M welding): urgent to resolve this (already 1 
week delay)

Gammas done OK; resistance measurements in 5-6 and 6-7 ongoing

Proposal (to be discussed): resolder if gap≥50% AND resistance ≥…%), otherwise 
record but use as is
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Example QC of QBBI.B25R3

• Produced the 17.3.2009. Special U-
piece (-1 mm length) used for M3-
corridor side. OK

• Visual and geometric inspection by 
QC team according to IEG-C-BR-001 
rev C, the 18.3.2009. OK

• US-test 4 out of 4 US signals OK for 
all splices.

• Splice thickness OK.
• NCR 993939 was opened and 

gamma ray examination was 
requested for QBBI.B25R3-M3-
cryoline, because room 
temperature splice resistance of 
12.4 μΩ is higher than average 
values.
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Courtesy C. Scheuerlein
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Beam Vacuum Recovery: Evaluation of damage

Q8R3 V2: rupture
disk blown

Q8R3 V1: rupture disk 
deformed but not 
perforated

Q8L4 V1/V2: rupture 
disk deformed but not 
perforated

4800 m of beam pipe inspected cm-by-cm
and documented with travellers, pictures

and videos !

Courtesy M. Jimenez
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Beam Vacuum Recovery: Sequence and Numbers

• Beam Pipe Cleaning: some numbers
– 4800 m of Beam Vacuum Pipe to be cleaned

• 10 passages / Beam Line
• 1 passage for final endoscopic inspection

52’800 m to be worked out cm-by-cm !
– Today’s Status

• 68 % of the length is cleaned – right to the “D” zone
35’900 m !

• 110 PIMs cut to allow for cleaning
– 59 left to the “D” zone (in 3R side)
– 51 right to the “D” zone (in 4L side)

33 % only are re-welded
More PIMs were cut in the left side of the “D” zone to remove 
metallic debris

Many thanks to TE-VSC,
CERCO and AL43 staff

for their great commitment

Courtesy M. Jimenez
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Beam Vacuum Recovery: % of Cleaned Beam Pipes

More PIMs were cut in the
left side of the “D” zone to
remove metallic debris !

Completion expected
by end April

Courtesy M. Jimenez
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Tunnel News: first W closures

Planning for closures with VSC

W13: first 3 VAC subsectors pumping in 5-6 
(A19R5, A23R5, A31R5)

Courtesy J.P. Tock



8 April, 2009 LMC Info Meeting - Francesco Bertinelli 19

Conclusions

Finish IC work W26 (close W bellows) - if we 
recuperate 1 week welding delay from electrical NCR;

Priority now: clear quality criteria for 13 kA splices

Thanks for your attention
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160 mm

5 mm

120 mm

150 mm

Note:
- No uniform current distribution at V-taps
- V-taps only 5 mm from end U-profile

13 kA splice


