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1. Overall Remarks

This review opened with some specifications presented by Sam Childress.  Much of the information is what was asked for in the July 26 review.  This is an improvement over what was presented July 26.

In general, this review clearly pointed out the fact that specifications to the project engineers were not clearly defined.  Details will be outlined below.

Several of the presentations presented costs associated with the work that needs to be done.  Production funding of the instrumentation is not expected until the fourth quarter of 2002.  The funds available of R&D over the next year were not presented.  It is not clear that sufficient resources both manpower and M&S are available to complete the scheduled R&D over the next year.  Currently only two engineers are assigned part time for the next year, Gianni Tassotto and Craig Drennan.  Sam Childress has been assigned the job equivalent of Level III manager.  He should lead the effort to create a more detailed estimate of what remains to be done in R&D.  Statements like "a lot of work needs to be done" are not easy to quantify.  Likewise, the costs presented for the hardware appear to not be completely loaded with M&S plus manpower charges.  With a DOE review on the near horizon, it is perceived that the NuMI project has not fully accounted for its instrumentation needs.  This could have serious consequences to the re-base lining of the project.

None of the presented instrumentation items included any information about system installation, integration, and software support.  This will be very important to achieving a reliable and robust operating environment.  In addition, this area could have significant cost impact.  The fact that several "Auto tune" modes are required will require substantial effort in interfacing hardware to controls and feedback loops.

2. Itemized suggestions, questions and concerns

(1)
The tight requirements on momentum spread strongly suggest the use of scrapers just after the beam is extracted from MI.  This may not be trivial as problems with bunch rotation could cause excessive losses on these scrapers.

(2)
Although the project is concentrating on the low energy beam, the experiment is designed for accepting three energies based on horn location.  The question was asked whether the instrumentation being reviewed would cover all conditions both initially and in the future.  While the answer given was yes, there was no concrete evidence presented to support the response.  It may be very difficult to modify the instrumentation systems in the future should there be shortcomings in the current designs.

(3) Loss monitors were specified to have a range of 10e8 to 10e13 particles on all units.  There are two types of loss monitors for two different applications.   It will be difficult to have high resolution at high beam losses.  This spec should be revisited so that the loss monitors for beam budget monitoring are different from those for interlock purposes and have dynamic ranges modified accordingly.

(4) The BPM systems look to have been incorrectly specified to the engineers.  The specification for beam is 3-9.5e10 protons per bunch.  This is only a 10 dB dynamic range.  Yet the engineers are designing a system with front end gain switching to handle much larger ranges at added complexity and cost.  The BPM electronics should be redesigned for this smaller requirement by eliminating the front end switches and variable attenuators.

(5)  It has been decided to use IRMs for the data collection of the BPMs.  IRMs have a good track record.  The two individuals in controls that have supported this system are either retiring or close to it.  The Beams 
Division must see that additional personnel are assigned to supporting this system, as it is also integral to Linac operations.

