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Cost and Funding

Recommendation:

1. Clearly identify, in the introduction to the cost backup books, the assumptions on which the estimate is based. For example, indicate the range of rates for salaries, overhead, manpower, travel costs, operating consumables, etc.

Response:

      The Project Office supplies “generic” costs for Fermilab and university salaries. These numbers are fully encumbered with all overheads so as to represent the actual cost of doing business. This procedure is exactly as that followed in the construction project. The L2 managers are then charged with making more specific cost estimates when specific persons are assigned to tasks. In the absence of such knowledge, a “generic” salary is assigned.

Recommendation:

2. Provide a summary spreadsheet profile which breaks out the costs by category and subsystem. The categories should include: (a) pre-assembly and installation (construction project); (b) pre-operations and commissioning; (c) maintenance & operations; (d) R&D.  These profiles should extend beyond the first two years after the detectors start running.

Response:


The Project Office has defined a flag by which a task can be assigned to the categories of pre-operations and commissioning, maintenance and operations or upgrade R&D. The L2 managers have placed all installation tasks within the Construction Project following the guidance of JOG. The JOG guidance on M&O is that tasks included were pre-operations and operations and commissioning. Physicist salaries, completion of descoped tasks and installation are not part of M&O.


The flag is used to sort the profile into the three categories defined above. The M&O files have been extended into FY09, so as to distinguish between pre-operations and steady state operations.

Recommendation:

3. Provide a more detailed test and commissioning plan for the detector subsystem and the integration of the trigger, DAQ, slow controls and other global systems.

Response:


The planning for integrated “slice” tests have been progressing since the April review. For HCAL, the use of the HO scintillator in the trigger will provide a simple cosmic ray trigger path. For the ME, planning on the ALCT trigger for a single station and extended planning for three stations of ME chambers is now in train. 


The trigger system will supply fully functional prototype boards which can be used in the initial phases of the “slice” tests. The DAQ prototype system is also available on a short time scale, so that tests with fully working TRIDAS systems is possible early in 2003. The final systems are thought to be available from the Trigger system in time for later tests in SX5 with both the HCAL and ME subsystems.


The slow controls will be largely operational in the FY02 and FY03 test beam cycles. For example, HCAL has HV, LV, moving table, and radioactive source Detector and Slow Controls up and running for the 2002 test beam cycle. These systems will then be carried into SX5 for additional and more extensive “slice” tests, for example the laser testing and monitoring.

Recommendation:

4. Reevaluate the contingency needs, taking into account that the largest uncertainty during steady state operations should be parts and consumables.

Response:


The detector construction project has maintained a steady ~ 50% contingency throughout the life of the project. This level of contingency was thought to be crucial at the initial baselining review because it was firmly based on recent cost experience in high energy physics. Likewise, a 25% level during the operational phase is required if the management is to be sufficiently agile to actually solve problems. For example, within the last 5 years a single source of error, foreign exchange fluctuations, has varied by this percentage. Note that Category A bills are evaluated in Swiss Francs, so US CMS is vulnerable to currency fluctuations.  There are many other sources of cost estimate errors, such as accidents in the experiment. For this reason, a 25% level appears to be appropriate. This level was independently arrived at by a “bottoms up” evaluation made by the L2 managers in preparation for the April, 2002 M&O review. 

Schedule:

Recommendation:

1) Evaluate schedule and goals of CMS slice test optimizing for both effectiveness of detector commissioning and efficient use of resources. 

Response:


The “slice” tests are evolving to meet the SX5 schedule. It is clear that whatever commissioning that can be done in SX5 should be done there, as access in UX5 is difficult at best. Commissioning in UX is not cost effective compared to that done in SX5.

Recommendation:

2) Reevaluate the proposed US-CMS commissioning and preops schedule to provide a better between the agencies’ funding profile and that presented by the experiments.  

Response:

The L2 managers were all instructed to “scrub” their files in terms of scope of the tasks to be performed and in terms of the schedule of those tasks. The profile for M&O has consequently been “softened” somewhat. However, there remain tasks that must be performed in a timely manner. One example is the Physics Analysis Center and the related mock data challenge (20%) which the US must participate in if it is to maintain a leadership position in the Physics of CMS. This, and other tasks, result in jobs whose schedule is not elastic.

Recommendation:

3) Investigate the benefits of targeted preoperation delays for specific subsystems, perhaps even storing subdetectors for months or quarters with the goal of reducing long-term preoperation costs.   
Response:


The proposal was considered seriously. However, it should be remembered that if the engineering team which built the detector is released, it cannot be re-assembled. Therefore, a new team would need to be hired, brought up to speed, and asked to help commission the elements of the detector. The integrated effort and cost would, of necessity, be greater than the present plan.


Nevertheless, the M&O plan has been delayed, slowed, and the team needed to operate the detector has been carefully scrutinized. This process has lead to reduced costs.

Management

Recommendation:

1. US CMS should consider creation of a leadership structure for itself that can speak for the broader scientific interests of the US collaboration.

Response:

The US CMS line management has been altered in response to the need for a single point of contact. The Software and Computing (SWC) and Detector Construction projects will report to a single Program Manager in line authority below the Fermilab Directorate. In this way, an optimization of the entire Research Program can be expeditiously performed.

Recommendation:

2. Hold reviews that combine the construction project and the ongoing program. The collaborations should describe their plans in terms of the completing construction projects; the asymptotic needs for operations and maintenance (with appropriate turnon); the pre-operations (aka commissioning and integration) profiles; and the profiles for Software & Computing. They should review the progress and plans for FY02, 03, and 04 and the plans for the out years. The planning should clearly distinguish a commissioning stage that goes to data taking from an asymptotic regime beyond first data taking. They should include priorities and discussion of impacts if wishes exceed guidance. The estimates should have clearly identified assumptions, such as escalation, labor rates, overheads, etc.

Response:

The June 5-6 review of the US CMS detector project has a specific charge to re-examine the construction cost estimates and the M&O cost estimates for the period FY03-FY05 which are years when the current guidance from JOG and the current estimated costs of the Research Program are most at variance.

Recommendation:

3. Examine the costs associated with the “standing army” problem associated with the LHC schedule slip and try to optimize their strategy in view of the very limited near term funding.

Response:


There is a “standing army” effect. In US CMS we have attempted to decouple from the CMS schedule, and also to advance the project as fast as possible. This strategy is generally successful. However, the JOG has instructed US CMS that all installation is costs on the project. Therefore, we are delayed when the UX schedule for installation is delayed. 


US CMS have attempted to address the delay by inventing an extensive series of “slice” tests that allow for commissioning in SX5. These tests are cost effective in that access is much easier in SX5 than in UX. They are, however, not cost effective if the complete engineering team is retained. US CMS have attempted to reduce the engineering teams put in place for the “slice” tests to the minimum possible consistent with retaining “institutional memory” sufficient to subsequently install the detector in SX5 and to maintain them (e.g. repairs). The retention of a minimal team sufficient to operate and maintain the detector corresponds to a necessary “standing army” and should not be viewed pejoratively. 

Recommendation:

4. Consider introducing a “cultural norm” for service work.

Response:


This is not a CMS norm. However, all groups in US CMS understand that effort must be redirected to installation, and pre-operations prior to data taking. The level of commitment is tracked each year in an annual Statement of Work (SOW). The SOW indicates support given to the university group, and, in turn, the group makes a commitment of service in terms of manpower for the year.


The manpower is checked against the resources loaded into the project schedule, For FY98-FY02 this procedure has shown an adequate level of service. Clearly, the schedule could not be maintained and advanced without a high level of contributed service work. In future, the PO will continue to check the SOW commitments against the needed resources.

Recommendation:

5. Develop management plans that are more streamlined and suitable to operations.

Response:


A modified management plan is being worked on for the Research Program.
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