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Director’s Independent Design and CD2/3 Review of the
Muon to Electron Conversion Experiment (Mu2e) Project
July 8-10, 2014


Overview. The Committee is to conduct a Director’s Independent Design and CD-2/3 Review of the Muon to Electron Conversion Experiment (Mu2e) Project to assess if the project meets the Critical Decision 2/3 (CD-2, Approval of Performance Baseline and CD-3, Approval to Start Construction) requirements as specified in DOE O 413.3B.  Mu2e received CD-1 on July 11, 2012.  The project is scheduled for a DOE CD2/3 on August 19-20, 2014.

Project Background. The Mu2e Project will construct a new facility to enable the world’s most sensitive search for charged lepton flavor violation by searching for the conversion of a muon to an electron in the field of a nucleus.  Mu2e will be ~10,000 times more sensitive than the world’s current best limit.  The project consists of modifications to the existing Fermilab accelerator complex, construction of a new external beamline, construction of a new detector hall on the Fermilab site and construction of a new detector to search for muon conversion.  The detector includes a complex system of superconducting solenoids, a collimation and charge selection scheme for producing the world’s most intense muon beam, a low mass tracking detector operating in vacuum, a crystal calorimeter and a cosmic ray veto.  

Prior Reviews. A DOE CD-1 Review of the Mu2e Project was conducted on June 5-7, 2012, which resulted in CD-1 Approval followed by three DOE Mini-Review teleconferences on November 19, 2012, April 9, 2013 and September 26, 2013.  Most recently a DOE CD-3a, Approval of Long-Lead Procurement, for the Project’s solenoid magnet superconductor was held on June 10, 2014.  In addition, a Director’s CD-1 Review was held on April 3-5, 2013, and prior to that a Conceptual Design Review conducted on May 3-5, 2011 which concluded that the project’s conceptual design was ready for the CD-1 review.  The Committee shall assess the Project’s progress on addressing the recommendations from these prior Reviews.

Independent Design Review. The review committee shall assess the level of maturity of the Project’s design based on the Mu2e Project’s Technical Design Report (TDR), drawings, specifications, and discussions with the Project team. CD-2 requires design development to the preliminary level or greater, and CD-3 requires final design complete or sufficiently mature to begin procurement or construction.

Readiness for CD-2/3. The review committee shall assess the readiness of the project for CD-2/3 readiness including the completeness and self-consistency of the technical scope and final design work, cost estimate, schedule and management systems and staffing.  The committee shall evaluate the current schedule, taking risks into consideration, and determine if the Project’s scope of work can be accomplished within the approved Total Project Cost (TPC) by the CD-4 date.  The committee is to assess if the Project team is in place to implement full construction while providing monthly status/progress reports to DOE and Lab Management on cost/schedule against the Project Plan. The committee shall also assess and confirm that ESH&Q has been adequately addressed.

The review committee should address the following specific questions in determining the Project’s readiness for CD-2/3:

Technical
1. Is the Project’s design appropriately developed and documented in the Mu2e Technical Design Report (TDR)?  Does the design satisfy the performance requirements to carry out the scientific mission?  Is the final design sufficiently mature such that the Project can initiate procurements and start construction? What outstanding design risks remain? For those elements of the design that are not yet finalized, has the Project shown that there are no major risks or issues that impede a clear path to a final design?
Cost/Schedule/Funding
2. Has the Project developed a resource-loaded schedule that includes the Project’s full scope of work? Is the schedule realistic and achievable?  
3. Has the Project developed a schedule with logically sequenced activities and interdependencies to satisfy project milestones and generate critical path schedules?
4. Are the cost and schedule estimates complete and credible?  Do they include adequate scope, cost and schedule contingency?
5. Has the Project documented the Basis of Estimate (BOE) that supports the baseline cost and schedule presented?
6. Is the scope of work clearly defined between what is funded by DOE, what is funded by other funding agencies or institutions, and is this reflected in the cost, schedule and risk assessment presented to the committee? 
Management
7. Has the Project implemented Risk Management by identifying risks, performing a risk assessment (qualitative and quantitative) and developing mitigation plans?
8. Is CD-4 achievable with the Project’s risks and within the DOE approved Total Project Cost?
9. Has the Project updated required project management documents per DOE Order 413.3B for CD-2/3 and per the Fermilab Project Management System?
10. Are the Project organization and staffing levels adequate to initiate construction and manage the work to achieve CD-4?
11. Are ESH&Q aspects being properly addressed at this stage?
12. Does the Project’s process for monthly progress reporting satisfy DOE and Laboratory requirements?
13. Has the Project properly addressed the recommendations from the recent DOE CD-3a Review, the DOE CD-1 Review, the Director’s CD-1 Review and the Independent Conceptual Design Review? 
14. Is the Mu2e Project ready for a DOE CD-2/3 review in August?

In responding to the questions above, the committee should present findings, comments, and recommendations at a closeout meeting with the Mu2e Project and Fermilab management.  A written report is requested within two weeks following completion after the review.
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