Comments from the  Review of Design for Primary Beamline

July 18, 2001

Introduction & Extract, Transport and Targeting

Presenter:  P. Lucas

1. (Reviewer:  T. Kobilarcik)  One should check that beta and eta are calculated correctly for rolled magnets.

2. (Reviewer:  T. Kobilarcik)  A useful plot is one showing the distance from the edge of a 95% beam to each aperture in terms of sigma.

3. (Reviewer:  T. Kobilarcik)  How much does the beam envelope broaden assuming all the quadrupoles are missaligned within standard alignment tolerances?

4. (Reviewer:  T. Kobilarcik)  Are there sufficient position monitors and trims to identify and correct for any quadrupole misaligned beyond tolerance?

5. (Reviewer:  T. Kobilarcik)  Does the experiment plan to do target scans? If so, are the trims adequate, and are the apertures sufficient?

6. (Reviewer:  T. Kobilarcik)  How much mismatch between the beamline and the Main Injector can be tolerated, or, can the beamline tolerate a reasonable variation in extracted beam from the Main Injector?

7. (Reviewer:  T. Kobilarcik)  Has ray-tracing bean attempted for this beamline?

8. (Reviewer:  P. Martin)  The beam design presentation by P. Lucas showed the effects of single quads being moved by 1 mm. The orbit displacements were comparable to the corrector strength capabilities.  This study should be carried one step further, namely to learn the maximum effect of random displacements of all the quads, using the canonical standard deviation of 0.25 mm.

9. (Reviewer:  W. Smart)  Kicker magnet redesign is a general division problem and the Beams Division should be pushed to accomplish this.

Vacuum System

Presenter:  T. Anderson

1. (Reviewer:  P. Martin)  The comment made with regard to high reliability of the normal MI beamline vacuum systems is not totally accurate. There have been a fair amount of problems with the high voltage connectors developing high leakage and tracking. There has been some improvement in painting the connectors, but this is still not a complete success. The problems are clearly associated with humidity. An R&D program should be started to learn what type of connection can survive the extreme humidity expected in the pretarget area.

2. (Reviewer:  J. Misek)  A subsequent discussion with Terry Anderson clarified some questions I had regarding the layout of the roughing stations. Terry confirmed that there are roughing stations right at the 600 liter ion pumps on either side of the carrier pipe. I was concerned that there may be a problem starting the ion pumps if the roughing pumps were a distance away.  This is not the case so everything should be fine. I asked if the roughing stations would be permanent at these locations and Terry said that they would be brought down by hand.  He felt the components were light enough to do this. One final note on the vacuum. Care and thought must be given to the high voltage connections for ion pumps and gauges given the probable damp conditions in the pretarget enclosure. This has been a problem in our existing machines. Terry is aware of this problem.

Upstream Installation

Presenters:  T. Anderson & S. Childress

1. (Reviewer:  B. Ducar) Resolve interference with magnet stand and passageway in NuMI stub.

2. (Reviewer:  B. Ducar) Translate Pre-Target magnet sizes and locations onto Outfitting drawings. This would aid in specification of the terminus of some cable pulls that are now being planned to be done under Outfitting. Also will help in understanding the area and avoiding interferences.

3. (Reviewer:  J. Leibfritz)  Numi Stub Region

a. Hoist Capacity - The use of 7.5-ton capacity hoists seems marginal.  The B-2.s weigh up to 26,000 lb., which is 13,000 lb. per hoist.  This seems to be too close to the capacity of the hoist, especially with the unusual rigging/loading (steep angles) that is required in this area.  From past experience, when doing unusual rigging maneuvers, it is better to design in extra capacity for the unexpected (lifting fixtures, etc).

b. Manual Hoists - I would also question the use of manual hoists to lift and transport a 26,000 lb. B-2 magnet.  The force required to lift and move this magnet may be unattainable.  The safety of this work should also be considered. 

c. Horizontal Translation - It wasn.t clear from the presentation how the magnets will be translated horizontally from the hoist to the support stands.  This needs to be thought about.  If the magnets are brought in inclined (to match the beamline slope), translating them becomes even more complicated.  Anytime you are moving large magnets, even small distances, is not a simple task. 

d. Hoist Alternative - Another possibility may be to transport the magnets on custom built dollies onto a .bridge. at the next drop-off level.  Then using hydraulics or a hoist, crib them down to the lower level.  The same procedure could be used to mount them on their stands.  Although this is a tedious procedure, it has been used extensively at the Lab for magnets in special locations.  A rough time estimate is that it would take 1-2 days to install each magnet with this method (this may not be unreasonable because of the small number of magnets in this beamline). 

e. Support Stands - The design of the support stands (adjusters) for this beamline is not a trivial task.  The Main Injector-type supports are not suitable (as designed) for this beamline.  The incline of these magnets produces a fairly significant side load (≈ 1000 lb.) at the interface between the magnet (ball foot) and the stand. The Main Injector stands are not designed for any type of side-load.  Some of the possible problems this side load may cause are inadequate capture of the spherical cup in the ACME stud, uneven loading on the thrust bearing, etc.  These problems could result in parts binding up, being unstable, or even failing.  Because of the incline of these magnets, the Main Injector stands can not be blindly used for these magnets. 

4. (Reviewer:  J. Leibfritz)  Pre-Target Tunnel 

a. Support Stands . The same issues apply to this beamline regarding the stands as for the Numi Stub region (see comments above).  The use of non-corrosive materials was discussed because of the damp environment these stands will be used in.  The Main Injector stands use bronze ACME nuts and spherical cups.  The majority of the other components are carbon steel with a zinc electroplating finish applied to prevent corrosion.  We did find that Zinc plating the ACME stud caused friction problems between the stud and nut under heavy load.  As a result, this coating was removed from the design. 

b. Magnet Handling . The issue of transporting magnets up a sloped surface and installing them is not trivial.  It is difficult to design a method to move extremely heavy devices up hill, then translate them horizontally and lift them while providing a safe work environment for the riggers.  One option may be to use some sort of chain driven dolly that has a ratcheting mechanism to prevent it from rolling back if something should fail.  To translate the magnets horizontally to their stand locations, a portable hydraulic device could be designed.  A similar device was used to lift the Main Injector dipole magnets off of their transport dollies located in the tunnel aisle, transfer them over their stands, and then lower them onto the stands.  This device cost approximately $25K and was used to install all of the 344 MI dipoles.  The design of a similar device for the Pretarget Tunnel provides some additional engineering challenges because of the sloped floor and magnets. 

5. (Reviewer:  P. Martin)  The design and fabrication of stands for the Main Injector interlock area should be completed, so that full use can be made of both scheduled and unscheduled downtimes. One viewgraph shown seemed to indicate that one of the stands for the B2 magnets was position right in front of the accessway that passes underneath the MI floor, to the intermediate level of the NuMI stub. If this is true, that stand needs to be redesigned. You might want to revisit the possibility of using the hoists from the A1 line trolley for the NuMI stub installation.

6. (Reviewer:  P. Martin)  The pretarget area installation will be difficult, as the NuMI project is fully aware. The conceptual design for the method of installation should be vigorously pursued. I also would have liked to have seen more information on the methods of installation of the various elements within the carrier pipe, at the very least a cross-section should be shown at the next review, and preferably also a description of the sequence of installation that is foreseen.
7. (Reviewer:  J. Misek)  I see no problem with the stands. The magnet installation plan in the NUMI stub utilizing the two monorail cranes looks to be viable. This plan may seem complicated but I believe it will allow for a predictable installation schedule as opposed to rigging in with blocks and jacks. Replacement of a failed component will be straightforward as long as the hoists are available. As I mentioned at the review, care must be taken when using two hoists in tandem. The installation in the pretarget region was not finalized so comments will only be general in nature. The means of moving the magnets into position will have to be well thought out given the steep slope. Wheeled vehicles would seem to be a safety issue given the possibility of a damp surface, which may be prone to slippage.  A positive drive system with a geared rack may be more fail-safe. Use of cables, as was for the NUMI absorber installation, should be avoided if at all possible. With enough time and engineering, an acceptable approach can be developed. As a final comment, I would hope that the tunnel design and outfitting in this region will accommodate personnel traffic. A sound slip free surface with the possible addition of railings should be investigated.
8. (Reviewer:  D. Pushka)  It is not clear what mechanism is to be used for safety reviews of the stands and material handling equipment. It would be nice to be able to provide the engineering note (calculations, assembly drawings, etc) to a safety committee for an independant review.

9. (Reviewer:  D. Pushka)  While not really a hugh deal nor anywhere near a potential show stopper, the installation equipment used for installing the pre-target magnets needs to be identified, procedures written, and hazard analysis performed. This will likely use a custom designed cart with a cable to pull it up hill and a built in crane to lift the magnets into position and set tehem down on to the stands. Use of a rack and pinion drive (cogged railroad) would be extreamly costly. Still, there is 6 months + of engineering effort here.

10. (Reviewer:  D. Pushka)  A hazard analysis and installation procedure in needed for installing the magnets in the NuMI Stub and the extension.

11. (Reviewer:  D. Pushka)  No obvious objections were raised about our decision to use completely manual cranes for handling the magnets in the stub. Good. However, I note the complete absence of technicians on this review committee: no John Voirin, Dave Erickson, Dave Augustine types. Opinions from people with DIRECT hands on experience using cranes to install magnets would have been most welcome.

12. (Reviewer:  D. Pushka)  Vertical orientation of the adjusters for the angled magnets avoid putting ANY horizontal load on to the adjusters. Not only is this good, it is necessary.

13. (Reviewer:  W. Smart)  Overall Remarks 

a. MI: Fairly conventional and installation is underway. Obvious issues are interference with MI & Recycler beamline elements and verifying strength of magnet supports from tunnel wall. 

b. Stub: Monorail transport of magnets appears workable. Final detailed plans should be checked by a mechnical engineer. 

c. Carrier: Need to develop an installation plan 

d. Pre-target: Need to develop method of transporting magnets up tunnel slope. Need to determine final location of tunnel floor.

14. (Reviewer:  W. Smart)  Calculations for magnet stands and stub monorails should be checked by a mechnical engineer. I suggest they be submitted to the Beams Division NuMI Safety Committee for this.

Schedule & Summary

Presenter:  S. Childress

1. (Reviewer:  B. Ducar) Investigate practicality of moving monorail sections into NuMI stub during Outfitting. Could get longer sections in easier this way.

2. (Reviewer:  B. Ducar) Investigate what work might be done EFFICIENTLY in the NuMI stub during Outfitting and before the shield wall is removed. Doing this could ease the criticality of getting the work done in this area with limited MI shutdowns.

(Reviewer:  J. Leibfritz)  An integrated installation plan/schedule for each section of the beamline should be developed soon which includes the estimated time required for installation, manpower needs, dependency on Main Injector shutdown, etc.  This information is important in determining if some work can be done during short shutdowns or if a very long shutdown will be required (and if so, when and of what duration).

