May 20, 1999

To:

H. E. Montgomery, H. Weerts, and M. Tuts

From:

W. E. Cooper, E. Barberis, K. J. Krempetz, and T. D. Moreland 

Cc:

J. H. Christenson, A. Brandt

Subject:
D0 Internal Review of the Forward Proton Detector

The D0 Forward Proton Detector (FPD) review panel met with members representing the D0 FPD on May 12, 1999.  The panel is pleased with the information that was provided prior to the meeting and with information provided during the meeting.  We consider the FPD mechanical design to be well developed.  Our conclusions and recommendations follow.

Thin Windows of Roman Pots

The panel agrees with the conclusion of the earlier Beams Division review that the Type 1 thin window stresses should be acceptable for a window thickness between 150 μm and 200 μm.  Independent finite element analyses of the window by NIKHEF and by Tom Moreland indicate a maximum stress concentration of 379 MPa and 456 MPa, respectively, for a window thickness of 100 μm.  For a 200 μm window, NIKHEF obtained a maximum stress concentrations of 167 MPa.  If we were to apply the ASME Code, Section VIII Division 2 would allow a stress intensity of 50.1 ksi = 345 MPa at such a concentration in 316L plate.  Averaging the 100 μm and 200 μm NIKHEF results gives 273 MPa.  Scaling this upward by a factor of 456/379 (Moreland/NIKHEF) gives 328 MPa, which is less than the 345 MPa ASME limit.  In summary, the window design would meet ASME code requirements for allowable stress.

The panel recognizes that material strength is enhanced by cold rolling, such as that which would be necessary to obtain a material thickness between 150 μm and 200 μm.

With that enhancement, comes a reduction in ductility.  Therefore, we recommend that each thin window be examined for cracks in the 90o bend regions after the bends have been made.  

We have been told that each window assembly will be tested to 125% of operating pressure and recommend that such testing be done.  In combination with the FEA and the examination for cracks, the testing should provide high confidence that the windows will perform without failure.

Vacuum Service

The panel believes that the selection of materials is appropriate for a high vacuum system.

Stepping motor drive and control system

The panel agrees that the drive speed obtained in tests of the Roman Pot prototype is consistent with the design drive speed if the drive current, drive voltage, and load are taken into account.  

We recommend that over-current or over-temperature protection be provided for each drive motor.

We have been told that loss of drive counts is detected via a feedback loop.  We recommend that this be verified.  To address the observation that stepper motor counts are lost at high drive speeds, we recommend that the control systems for the stepper motors include limitations on maximum drive speed.

We recommend that the system include provisions to allow each Roman Pot to be moved to a fully retracted position under local control in the absence of normal AC power.  The provisions should include methods for powering both the control system for the motors and the motors themselves.

Particle Fluxes under Non-Standard Conditions

The panel recommends that particle fluxes associated with the presence of the FPD, in particular those through the D0 silicon tracker, be examined under accelerator and FPD fault conditions.

Detector Cartridge

The overall cartridge design should serve its purpose well.  We think that some R&D is needed to develop fabrication techniques for the silicon rubber structures for holding phototubes and recommend that it be carried out.

Miscellaneous Recommendations

A cover to protect the thin window should be installed whenever a detector is removed.

Bellows should be protected during shipping.

Drawings should be documented in electronic form by entering them into either the D0 or Beams Division drawing control system (or both).   Fabrication tolerances should be shown on the drawings.

Procedures for installing, testing, and maintaining the FPD system should be documented.

Conclusion

Many of the panel’s recommendations were discussed during the May 12 meeting.  Andrew Brandt has provided e-mail (attached) describing the way in which these recommendations will be addressed.  We assume that the remaining recommendations in this note will be addressed, also.  Accordingly, the panel concludes that, from a technical point of view, the castle and drive system designs are satisfactory and sufficiently developed for procurement of components and fabrication to begin.

W. E. Cooper

E. Barberis 

K. J. Krempetz

T. D. Moreland

_______________________________________________________________________

From: BRANDTA@D0PHY1.FNAL.GOV <BRANDTA@D0PHY1.FNAL.GOV>

To: cooper@fnal.gov <cooper@fnal.gov>

Subject: comments from review

Date: Thursday, May 13, 1999 2:25 PM

Bill, here are some notes, question, suggestions that I jotted down

Suggestions for thin window:

1) Examine each piece of foil for stress cracks after 90 degree

   bend using microscope.

   Will do.

2) Cycle one window with final design (pressure on and off) several times

   and then do destructive test.

   Will do.

For castle:

1) What happens if cylinder seizes or cylinder otherwise becomes

   unmoveable--is there some protection on motor that switches it off?

   Will verify this. 

2) Should have a cover on drive assemblies when detectors not in place

   to avoid possible puncture of window.

   Will do.

3) Consider closing valves before any operation involving detector insertion.

   Will do.

4) Bellows should be protected in shipping.

   Will do.

5) Final (actual) tolerances should be included on drawings 

   Will do.

6) Drawings should be officially documented in electronic form either with

   D0 or mechanical support (or both)

   Will do.

7) Backup plan to move pots in case of power supply failure during circulating

   beam.

   Will check into this.

8) There was a question about 1553. Fritz claims that we can be fully 

   operational any time.  Give him a weeks notice and he can have a VME

   crate that we can use to control pots independent of status of rest of D0.

   (for example during engineering run).

thanks,  Andrew

