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Cost, Schedule and Management

· Methodology:  we examined four examples in detail; Beam switchyard rebuild, F6 septum rebuild, Cable suite upgrade, Extinction system.  Each of these estimates were done in detail with substantial back-up from previous experience and could be based on purchase invoices, bids and engineering estimates and recorded labor hours for the same or similar work.  Even for items such as the septum, which are essentially rebuilds of existing equipment, significant engineering time was included.  With the addition of the Lockheed Formula” contingency one can characterize this as a very conservative estimate.

· The schedule presented is based on an assumed maintenance schedule for RHIC which makes the engineering, procurement and construction somewhat arbitrary and heavily front loaded, imposing some cost and schedule risk.  Needed expert labor hours are accounted for but the need for backfilling with new hires will add to the schedule stress and risk

· Need for further integration of the project is shown by such examples as the ambiguity about the responsibility for beamlines and diagnostic instrumentation up to and including the targets for MECO.

· The need to carry out design and procurement before the full consequences of high intensity operation with new equipment having significant beam impedances (see below) imposes its own cost and schedule risk.  For some of the additions the risk may be substantially greater than for others. (see below)

· While a significant, top down, project contingency has been assumed for the construction phase (MREFC), no explicit contingency has been identified for the operation phase.  This imposes both a schedule and cost risk

· Spares that are needed to ensure reliable running for RHIC in concert with RSVP operation have been identified and provided for in the cost estimate.  Spares needed to assure reliable operation of RSVP have not been provided for in the MREFC budget but are expected to be taken from RSVP operations if needed.

· In addition to the usual cost and schedule risk associated with performance of suppliers, there is an additional risk associated with the rather large contribution in kind for KOPIO

Technical Aspects

· The consequences† of sustained operation at proton fluences comparable to or somewhat greater than previous highs, together with the higher peak beam currents to be encountered, have not yet been assessed as well as current tools would allow.  This is understood by the proponents and a plan for addressing them is being formulated

· the impedances of the new active and passive components that will be added to the Booster and AGS need to be calculated and measured across the full relevant frequency spectrum of the beam under all operation conditions, including both resonant and broad band impedances, e.g.

· -  the existing rf system (with stabilizing feedback), 

· -  the new 25 and 100 MHz systems, the extraction septa, 

      both electrostatic and magnetic

· -  the extinction system stripline kickers

· -  beam instrumentation and other components that present

      changes of cross-section to the  beam

    -  Beam orbits and envelopes may be distorted in different ways

       for different bunches in MECO operation owing to the action of

       the AC dipole and the stripline kickers

   - The beam line designs need finalizing.  (known by the proponents)

†  Consequences of the new impedances may be the engendering of various instabilities which could impact extraction efficiency and the stability of extracted beam on target as well as backgrounds.  Consequences of optics distortion could impact extraction efficiency and the distribution of loss radiation around the rings.

If a consequence were that the intensity would need to be lowered to control radiation, the result could be easily assessed in a linear fashion.  If however, the consequence were a failure of the extinction system, its impact could be much more severe, making it urgent to investigate.  

Summary Response to Relevant Charge Items

· Meeting the criteria posed by KOPIO & MECO appears feasible.  As indicated above, more support for this can and should be provided

· Meeting the construction schedule for the AGS/Booster modifications appears feasible.  Bring the complex up to full capability will likely be slower than anticipated.

· No major missing items were found in the WBS for the AGS/Booster upgrade construction

Current Construction Cost [$M ‘05] 

Current total:  39.4 + 9.6 contingency (we believe this to be adequate)

