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    for NuMI Primary Beamline instrumentation
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                   From  Bob Webber

                       ------------------------

1. Overall Remarks

   The review was advertised as “a review of the design specifications for the NuMI

Primary Beamline instrumentation and radiation safety issues.”  

   What we were offered was largely a generic and incomplete outline of requirements coupled with a broad philosophy that existing designs are largely adequate, “it’s nothing that hasn’t been done before,” and “well, we could do this or we could do that.” Few actual instrumentation specifications were presented; interfaces between instrumentation and other systems (controls, beam permits, safety, beam loss budget monitor, operational records and documentation, etc.) were not defined; little data was offered to support the basis of proposed requirements; and direct questions as to whether specific functionalities of certain instrumentation systems are or are not required produced oscillatory ‘Yes, No, Sort of” answers.  A complete tabular listing of instrumentation devices was not available at the review, although we were promised that it would be provided later. 

   A slide claiming “a comprehensive system approach is needed” was presented, yet it was admitted that no integrated system design exists.  So why were we asked to review specifications when no framework for assessment exists?  Sorry team, but it’s way to early for a detailed specifications review.

   From the material presented to the review panel, I must conclude that instrumentation requirements for the NuMI Primary Beamline are still in a state of flux and that design specifications have not progressed beyond the early conceptual stage.  No schedule was presented to suggest whether or not the current state of design is appropriate for this stage of the NUMI project. 

2. Itemized suggestions, questions and concerns

(1) Unless the present embryonic state of instrumentation requirements and specifications determination and definition is consistent with the project schedule, this effort needs immediate attention from additional resources!  

(2) My perception is that the success of whole general operational scheme as described in the review will depend critically on the detailed interfaces and interactions among the various systems including beam instrumentation.  The review was devoid of substance in this important area; specifically details of beam instrumentation outputs and interfaces have not and need to be defined. 
(3) Quantitative analysis of the requirements and failure analyses need to be completed and documented (what is really required to guarantee safe regular NUMI operation and can/how will we operate with system X broken?).  Top down systems designs and interfaces must be defined.  Only after this structure is in place can the feed-downs into individual instrumentation systems, including required reliability, need for automatic on-line remote calibration, required output signals, etc., be understood. 

(4) It was mentioned at the review that there are plans to implement autotune features in the P1 line as “proof of principle” of those features identified as “integral to [NUMI] beamline operation.”  Apparently, these plans were identified over 16 months ago at a March 2000 review. There was little indication at this review of progress in that direction other than a statement that Bob Ducar is “building a box.”  I would urge this demonstration enterprise be given the highest priority below Run II operation and MiniBooNE preparations (isn’t that where NUMI is in the priority of the Beams Division?).  Only by attempting application of these ideas within the framework of an operational system and the present control system will the real problems be recognized and faced.  And when it works, Run II will benefit!!  If it’s too much effort to do now and NUMI really requires this functionality, then the NUMI schedule will suffer later.

(5) The review panel noted several important instrumentation equipment specification/design criteria as absent from the presentations, e.g. environmental conditions, reliability, and tie-ins to safety systems.  These must be included within a complete specification since they may drive significant departures from existing designs.

(6) It was recommended that instrumentation specifications be classified according to the priority of the function served: personnel safety, regulatory performance monitoring and documentation, equipment protection, integral real-time operational support (e.g. part of autotune), and non-critical beam monitoring and diagnostics.   

(7) The “Technical Design Handbook”, Revised July 2001, states that there are conditions, including “extraction to antiproton has failed to occur or has indicated problems” and “internal measures of MI beam quality are off nominal,” that can prevent beam from being extracted from Main Injector.  No details were provided and no comprehensive answer was offered to the question as to what impact this application has for existing MI/Pbar diagnostics.  It is not obvious that the data and interface provided by the existing MI and antiproton instrumentation systems satisfy the requirements for application to the NUMI problem.
