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Summary

There were several purposes for this trip.  The main focus was the third collaboration meeting between CERN, Fermilab, and KEK.  That meeting occupied the better part of the first two days.  Additionally I was able to meet individually with various contacts at both CERN and KEK to discuss in some detail areas of the magnet and cryostat designs that affect us all.  Finally, I was also able to visit the test area where our heat exchanger test modules are being installed.  We shipped all of the test devices this spring and have had a Fermilab engineer on site for almost two months to oversee installation and test preparations.  This test is our first and largest LHC R&D effort to date and has been discussed in detail in previous trip reports.
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Introduction

There were several purposes for this trip.  The main focus was the third collaboration meeting between CERN, Fermilab, and KEK.  That meeting occupied the better part of the first two days.  Additionally I was able to meet individually with various contacts at both CERN and KEK to discuss in some detail areas of the magnet and cryostat designs that affect us all.  Finally, I was also able to visit the test area where our heat exchanger test modules are being installed.  We shipped all of the test devices this spring and have had a Fermilab engineer on site for almost two months to oversee installation and test preparations.  This test is our first and largest LHC R&D effort to date and has been discussed in detail in previous trip reports.

Monday, April 17, 2000

8:45 am through 12:00

Presentations by CERN, Fermilab, KEK.

Present:
(CERN)



(Fermilab)



(KEK)

This first morning, Akira Yamamoto and Jim Kerby gave detailed reports on the status of the KEK and Fermilab cold mass programs respectively.  I will limit my comments to those parts of the presentations that pertain to my work specifically.  Particularly important to me from KEK were the newly revised dimensions of the full-length cold mass.  We use these dimensions to develop the details of the cryostat vacuum vessel, support spacing, etc.  Akira also gave us a little new information on radial features of the KEK cold mass which need to be considered in the design of the cryostat support system.

I presented what was basically a reiteration of my presentation at the cryostat interim design review held at LBL in March.  The only thing of real substance that came out of this presentation and ensuing discussion was new information about magnet supports.  We have been struggling with whether or not to use axial tie rods to connect the triplet vacuum vessels after they are aligned in the experimental halls.  At Fermilab we typically do this to prevent vacuum and pressure loads from being transmitted to the magnet stands and thus to the tunnel floor.  After the design review in March it seemed clear that no one at CERN was worried about these loads and that we could eliminate the tie rods.  When I presented this view, Jean-Pierre Quesnel from CERN made it clear to me that his plan to use motorized jacks was inconsistent with large lateral loads acting on the supports and so some mechanism is, in fact, necessary to transmit vacuum loads to the tunnel floor.  So, until some other mechanism is found, it seems the tie rods stay.

Monday, April 17, 2000

14:00 am through 17:00

Presentations by CERN, Fermilab, KEK.

Present:
(CERN)



(Fermilab)



(KEK)

The afternoon session concentrated on mechanical interfaces.  For me this involved a brief discussion on interconnect bellows.  Jean-Pierre Quesnel was concerned that we hadn't allowed sufficient radial clearance between our bellows liners to accommodate poorly aligned pipes.  We have allowed for approximately 1.5 mm of lateral offset.  The bellows in the arc dipole are allowed about 4 mm of lateral offset.  We will change our bellows design to match this figure.  We also had a brief presentation by Jean-Pierre Papis on the latest thoughts on mounting beam position monitors.  This was the first time I'd met the person responsible for the design and the first I'd seen the mounting concept since very early drawings which showed a fairly elaborate mounting and adjusting scheme.  This discussion carried over into a smaller meeting later in the week described later in this report.

I presented the conceptual design ideas on mounting correctors to the various triplet magnets.  We had previously met with Akira Yamamoto while he was at Fermilab to discuss ways to attach correctors to KEK magnets.  The attachment is different than to Fermilab magnets due to KEKs use of a "floating" endplate.

We had a rather lengthy discussion on hi-pot testing which is presumably covered in reports by others at this meeting.

Tuesday, April 18, 2000

10:30

Meeting on the current status of the LHC dipole vacuum vessel material.
Present:
Lloyd Williams
(CERN)



Myself


(Fermilab)

I sought out Lloyd Williams to discuss the current status of the dipole vacuum vessel material.  This is the subject of some concern due to the fracture toughness criteria CERN has imposed on the material for these vessels.  We would like to satisfy the same criteria if possible.  I was also interested to learn if the results from recent production quotations for the vacuum vessels were available for review.  I learned a lot about the material that is likely to be used for the production vessels.  It is likely to be L485MB (carbon steel) and is covered under EN 10208-2.  I have yet to find an equivalent in the U.S..  It is similar to API 5L grade 70, but in yield strength only.  A Charpy impact test was done in Germany on a sample supplied to CERN by Bender-Ferndorf.  Judging by these results, this material seems unique (for carbon steel) in its ability to satisfy CERN's requirement that the base metal, heat affected zone, and weld metal all have a minimum impact strength of 21 J/cm2 and an average for three samples of 28 J/cm2.  Lloyd and I discussed the possibility of procuring our material on their order, but this doesn't help for our reinforcing sections that are heavier wall.  I will continue to search for suitable domestic materials and explore other procurement solutions.

I learned less about the results from the price quotations.  They had only recently been received and were not public yet.  It seems that the prices quoted for the production vessels are approximately half what we received for our prototype vessel (~$44,000).  However, CERN's quote was for almost 1000 vessels so quantity becomes important.

15:00

Close-out meeting.

Present:
(CERN)



(Fermilab)



(KEK)

There was little in the close-out that pertained to cryostat related topics.  I presented our plan to revise the bellows drawings as mentioned earlier and a few thoughts several of us had discussed on corrector mounting since the prior day's meeting.

Wednesday, April 19, 2000

10:30

Miscellaneous mechanical interface meeting.

Present:
Gilbert Trinquart, Herve Prin, Lioudmila Nikitina,

Jean-Pierre Quesnel





(CERN)

Myself







(Fermilab)

We met to try finalizing the installed position of the triplet magnets.  The alignment scheme proposed to align magnets across the IP relies on a series of tubes and stretched wires which need to be included in civil construction plans.  The installed position of the triplet magnets is based on the lattice as well as the warm and cold position of each magnet in it's cryostat.  Since we have new dimensions for both Fermilab and KEK magnets I agreed to release the latest warm and cold magnet configurations as soon as possible after my return to Fermilab, hopefully within two weeks.

It was also at this meeting that I learned more detail about the magnet supports for the triplet.  The plan is to use motorized jacks that are only capable of supporting the vertical weight of the magnet.  They can not tolerate any lateral load.

Finally, we discussed briefly the need to accommodate automatic welding and cutting equipment.  I was given some information on the equipment CERN is planning to use to determine if it is compatible with our interconnect design.

14:00

Corrector to quadrupole mechanical interface meeting.

Present:
Albert Ijspeert, Mikko Karpinnen

(CERN)



Jim Kerby, myself




(Fermilab)

Four of us met to discuss various options for attaching corrector magnets to the triplet quadrupoles.  First, we learned that the corrector outer shell is definitely stainless steel.  Prior versions were aluminum.  Also, Mikko expressed an interest in increasing the outer corrector diameter from 350 mm to 360 mm.  I agreed to check, but it seems unlikely to work.  Radial space is already tight around the corrector between Q2a and Q2b.  After several design iterations we finally agreed on a concept that utilizes a ring welded to the end of the corrector during assembly and a sliding ring captured by this welded ring.  Using this scheme, any corrector could be used on KEK or Fermilab cold masses with only a change in the sliding ring.  Any machining in the welded ring to accommodate fasteners would be done during final assembly at Fermilab.

15:00

Beam position monitor (BPM) mechanical interface meeting.
Present:
Jean-Pierre Papis, Bruno Feral

(CERN)


Myself




(Fermilab)

I had a good meeting with those responsible for the BPM.  Jean-Pierre Papis is the physicist responsible for the design.  Bruno Feral is the mechanical designer working on the device details.  Prior to this meeting the details of the BPM were vague at best.  Things are much clearer now.  The details are not so critical, but the interface to the cold mass and cryostat are.  The mounting flange for the BPM is an integral part of the cold mass end domes and its length determines how the detailed design of the interconnects proceed.  There are still unanswered questions, but I am glad to have established these contacts and to have seen what is on their minds.  It is also clear that there is still much to be done between various groups at CERN.  For example, the design of the BPM relies on knowledge of the cold bore liners that are the responsibility of the vacuum group there.

Thursday, April 20, 2000

08:45

Site visit to SM18.

Present:
Christine Darve, myself
(Fermilab)

Although brief, this visit afforded the opportunity to see the first of our heat exchanger test modules being installed on the vessel supports at SM18.  The feedbox has been installed for several weeks.  The module installation has been slow due to preparation of the supports, measurements on various tubes in the modules, etc.  It was satisfying to see the fruits of part of our work over the past couple years finally taking shape.  The goal is to have the feedbox, four modules, and turnaround box installed, and ready for testing in early June.

CERN-KEK-US meeting

17+18 April 2000

Monday 17 April, morning in building 30, room 7-012   

08:45

Welcome + introduction

09:00

Status of the KEK magnet


(Akira Y.)

09:50

coffee

10:10 

Status of the Fermilab magnet

(Jim K.)

11:00

Cryostat design



(Tom N.)



+ discussion on interfacing

Monday 17 April, afternoon in building 112, room R-022  

14:00

Mechanical interfaces and alignment

15:00

Electrical interfaces, buswork, quench protection

16:00

Tea



Break-out sessions

Tuesday 18 April, morning in building 30, room 7-012

09:00

Field measurement + discussion

10:00

coffee

10:30  

Corrector strengths + discussion

Tuesday 18 April, afternoon in building 30, room 7-012

14:00

Powering




(with power converter people)

15:00

Wrap-up

16:00

End
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Contacts

Name
Affiliation

Feral, Bruno
CERN

Ijspeert, Albert
CERN

Karppinen, Mikko
CERN

Kirby, Glyn
CERN

Nikitina, Lioudmila
CERN

Ostojic, Ranko
CERN

Papis, Jean-Pierre
CERN

Prin, Herve
CERN

Quesnel, Jean-Pierre
CERN

Taylor, Tom
CERN

Trinquart, Gilbert
CERN

van Weelderen, Rob
CERN

Williams, Lloyd
CERN

Yamamoto, Akira
KEK
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