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Assessment of CPM and TD of US CMS

· The project has a cumulative BCWP/BCWS = 93%. This indicates that sufficient engineering and other manpower has been applied up front in order to maintain and advance the schedule.
· The obligations are close in value to the BCWS, indicating that the PO is getting the funds out to the groups working in US CMS. However, the ACWP/BCWP is only cumulatively 50%.  This difference is largely due to a few large contracts which have been placed but whose obligations are uncosted as yet. The attached figures display the cumulative and projected trends.

· The BAC has decreased by 0.49M$ with respect to the original baseline (AY dollars). This is a 0.43% cost decrease, to be compared to the fact that the project is 40% complete. There is at present 48.21 M$ total contingency. This level of contingency usage at this stage in the project reflects the good cost performance on large M&S purchases and the effect of reducing escalation by advancing the schedule.  

Technical Status of US CMS

1. CMS snapshot

CMS has defined a hierarchy of milestones for the entire construction period. These milestones have been given to the program committee of the LHC, the LHCC. In turn, US CMS has incorporated them into the resource loaded schedule defining the Project. Work continues on refining these milestones. The L2 milestones for US CMS subsystems are shown in the attached figures.  Milestones attained have been shaded.  A change request is being formulated to adopt these new L1/L2 US CMS milestones. The L1 and L2 milestones have been met to date.

CMS has initiated the Engineering Review (EDR). This review must be passed before significant funds may be expended in a CMS subsystem. For HCAL EDR in June were held for the HO and HE sectors, largely the responsibility of India and Russia respectively. These milestones were reported, in writing, to the CMS Steering Committee and to the CERN LHCC. These written schedule milestones were reported to the funding agencies for reference purposes.

2. Endcap Muon (EMU)
The EMU effort has made progress on several fronts. The cathode strip chambers (CSC) have begun full scale production of the cathode panels. The extra chip (ASIC) submissions are back from the vendor and tested. The problems seen in the 1998 test beam running are solved.  Therefore, the technical risk has been considerably reduced. The final validation of the design will be done in this test beam annual cycle at CERN.

3. Hadron Calorimeter (HCAL)

The HCAL effort has recruited a project electrical engineer. The appointment of Terry Shaw completes a recommendation from the last Lehman review.

Both PPP1 and PPP2 are mounted on a large movable table in the H2 CERN test beam. The data taken in the first part of the cycle look very good. The pipelined 40 MHz readout worked well, and the front end noise was acceptable. A second run is planned for later in the summer.

The tooling for HB continues to lag even though additional engineering has been put on that effort. The tooling EDR is now scheduled for Oct. 4-5.

The forward calorimeter (HF) PPP “brick” has been delivered to CERN. This completes a CMS L2 milestone, which has been reported to the LHCC. There is an EDR for HF scheduled for December.

4.
Trigger and DAta acquisition (TRIDAS)

The trigger subsystem will have a major review of the muon Level 1 (L1) trigger in July – the sector processor. ASIC submissions for the calorimeter trigger are in progress.  A prototype crate with backplane, receiver, clock and electron ID cards is being tested. Vitesse has been awarded a PO for all the calorimeter trigger ASICs.

The DAQ readout dual port memories are on schedule. The filter unit prototype is being done in concert with CDF at Fermilab. The first annual review of the status of the DAQ was held at CERN in May.

5.
Electromagnetic Calorimeter (ECAL)

The ECAL work has progressed well. ECAL have now received 1000 APD from Hamamatsu. They have all been tested and characterized. The problems of radiation hardness have been attacked by working on an alternative design at Harris as backup to the existing DMILL design. The Honeywell CHFET optical serializer transmitter works.  Discussions with Honeywell on the VCSEL transmitter/receiver continue. The laser monitor system will be delivered in November  1999. 

6.
Forward Pixels (FPIX)

The delivery of the readout chip board (ROC) and ancillary materials from Europe has improved. A ROC setup is in operation at SiDet in Fermilab. A bump bonding submission has been made in collaboration with the FNAL BTeV experiment. Cooling and support design is on schedule. A sensor with advanced guard structure is back from the vendors and it has been irradiated. A sensor submission, joint with BTeV at Fermilab has gone to the vendors. The high density interconnect (HDI) prototyping is in train.

7.

Common Projects (CP)

Fermilab has awarded the contracts for the superconductor of the magnet and has begun to receive the bids for the pure Aluminum stabilizer, Package C.  Both the contract and the bids are within the budget estimated by CMS. Based on this experience, Fermilab is now initiating the procurement of the 100 T of bulk aluminum for the coil. This procurement is estimated to saturate the capped US CMS contribution to CP.

8. Project Office (PO)

A presentation was made to the Fermilab Project management Group (PMG) on July 19, 1999. A primary topic of discussion was a global CMS plan for contingency given the possible funding shortfall within CMS.

The PO aims to “automate” the production of the annual SOWs beginning in FY00.  

The PO has adjusted reporting to be in Actual Year (AY$) dollars. This is accomplished by extracting the commitment profiles from MS PROJECT for each L2 subsystem and computing escalation based on those profiles and the OMB escalation rates. 

9. Change Log

The monthly change log is shown in the accompanying figure.  The changes refer to the quoted BAC for this month. The major changes this month are for EMU and HCAL. For EMU the cathode strip chamber factory is the main item, where a major re-estimation of costs based on recent experience, has been incorporated. More extensive QA/QC has been adopted. The net change in EMU is 483.9 k$. 

For HCAL the payment profile was changed to reflect the actual commitments at no overall cost change. The large cost change, is to add an additional HPD to the readout box, in order to simplify readout and layout. The net HCAL change is 107.6 k$.

There are minor Trigger changes. The payment profile for Common Projects was adjusted to reflect the actual commitment profile, at no net cost change.  For Project Office a new task for software maintenance and consulting was added, reflecting the need to service the visual basic code now in place.

10. US CMS Issues

· The financial conditions in Russia remain a source of concern. US CMS has insisted that CMS milestones follow from technically plausible schedules. Those schedules required an EDR for HE in June, as reported above.

·  As a result of this insistence, the issue of the purchase of HE brass will soon come to a head.  The US CMS TD and others plan to visit Minsk in September in order to assess the plan for a factory there to do all the HE machining. Roger Cashmore, CERN Director for research, will be a member of the visiting team.

· The schedule for FY99 has been advanced. US CMS has asked for additional budget authority (BA) in FY99 because several purchases can be made following a rigorous EDR review. DOE has responded with an additional 6.3 M$ in BA for FY99. Planning for exact usage of this BA is in train. The current baseline commitment and funding profile is given in the attached figure. An additional 2.1 M$ in BA is expected for US CMS in FY99 and has been incorporated into this plot.

· US CMS has decided to apply contingency to alleviate the problems of deploying sufficient engineering manpower at CERN.  Claudio Rivetta, EE, will be deployed in September. The mechanical engineering team at Fermilab will be kept in place to address the design of HF – requiring contingency usage. A workshop is planned in October where engineering design of HF will be transferred to FNAL from CERN and the Russian team. As CMS and US CMS progress, other engineering efforts may be assigned to this excellent team as a way to aid CERN with engineering shortfalls.

It appears prudent not to increase the scope of US CMS at this time. There is exposure from the HE brass purchase and there is contingency use attached to the HF engineering effort assumed by US CMS. In addition, the CMS tracker baseline is being revisited, with a decision date of the end of calendar year 1999. If CMS were to choose an all Silicon Tracker, then the FNAL SiDet facility would undoubtedly be required to finish CMS on schedule. 
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Large outstanding obligations are for the HB absorber, endcap magnet yoke, superconducting strand.

L2 Cost Performance Report (FY97$)
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CR/CO Monthly Log

WBS
WBS Description
Change Description





EMU 



1.2.1.2.2.2.4
ASIC submission
The cost has increased by 50041.

1.2.1.2.2.2.5
ASIC Tests
The cost has increased by 13959.

1.8.4.2.3.1.7
Panel Cleaning/Wrapping
The cost has increased by 56000.

1.8.1.2.2.1
Chamber tests at Fermilab
The cost has increased by 3000.

1.8.1.2.2.1.1
Misc. Electronics and Software
New WBS Number

1.8.1.2.2.1.2
Fermilab DAQ
New WBS Number

1.8.1.2.2.1.3
Setting-up Fermilab DAQ
New WBS Number

1.8.1.1.1.13
P2"  (ME23/2) gap bars & misc.
The cost has increased by 2500.

1.8.4.3.3.1.5.6
Lab 7 New DAQ
Change in institution; Fermilab to UF

1.8.1.4.1
Finish miscellaneous tools
The cost has increased by 49950.

1.8.1.1.7.1.1
 FY99 Documentation/Travelers
New WBS Number

1.8.4.3.1.1
Chamber Assembly Site Setup Supervision
The cost has increased by 34752.

1.8.4.3.3.2.1
Lead Tech
The cost has increased by 11025.

1.8.4.3.3.2.6
Tooling: miscellaneous loose ends
The cost has increased by 3815.

1.8.3.1
Inspection and Preparation of Kits
The cost has increased by 184670.

1.8.3.1.1
Inspection
New WBS Number

1.8.3.1.1.1
FY99 Inspection
New WBS Number

1.8.3.1.1.2
FY00 Inspection
New WBS Number

1.8.3.1.1.3
FY01 Inspection
New WBS Number

1.8.3.1.1.4
FY02 Inspection
New WBS Number

1.8.4.2.9.3
Clean/Inspect/Wrap/Store
The cost has decreased by 143062.5.

1.8.3.2.2.1.1
5'x12' FR4 panels in FY 1999
The cost has increased by 656000.

1.8.3.2.2.1.2
5'x12' FR4 panels in FY 2000
The cost has decreased by 375000.

1.8.3.2.2.1.3
5'x12' FR4 panels in FY 2001
The cost has decreased by 300000.

1.8.3.2.2.2.1
4'x12' FR4  panels in FY 1999
The cost has increased by 210000.

1.8.3.2.2.2.2
4'x12' FR4  panels in FY 2000
The cost has decreased by 110000.

1.8.3.2.2.2.3
4'x12' FR4  panels in FY 2001
The cost has decreased by 110000.

1.8.3.2.2.3.1
Panel Overhead in FY1999
The cost has increased by 76000.

1.8.3.2.2.3.2
Panel Overhead in FY2000
The cost has decreased by 80000.

1.9.2
RPC Research and Development
New WBS Number

1.9.2.1
RPC  FE Board Prototypes
New WBS Number

1.9.2.1.1
PCB Manufacture
New WBS Number

1.9.2.1.2
Components
New WBS Number

1.9.2.1.3
Assembly
New WBS Number

1.9.2.1.4
Engineering
New WBS Number

1.9.2.1.5
LVDS to ECL Convertors
New WBS Number

HCAL



2.1.1.2.1
Fabrication and Machining for HB-1 (P1-18)
The cost has increased by 2556297.

2.1.1.2.6
Disassemble and Ship HB-1 Wedges and Barrel Cradle to CERN
The cost has decreased by 1244108.

2.1.1.3.3
Disassemble Wedges and Ship HB+1 and Barrel Cradle to CERN
The cost has decreased by 1312189.

2.3.4.1
HPD19/73 Aging Tests/Spares
The cost has increased by 13500.

2.3.4.2
HPD19 HE
The cost has increased by 90000.

Trigger



3.1.2.2.1.1
EID ASIC Design
The cost has decreased by 422.400000000001.


3.1.2.2.3.1
Sort ASIC Design
The cost has increased by 422.400000000001.


3.1.2.2.4.1
Phase ASIC Design
The cost has increased by 211.199999999997.


DAQ 



ECAL



4.1.9.4
NRC Licencing
New WBS Number

FPIX 



5.1.2.1.1.16
design token manager - 00
New WBS Number

5.1.2.1.1.17
software licences 99
New WBS Number

Common Projects 



6.2.5.3
Y99
The cost has decreased by 2500000.

6.2.5.4
Y00
The cost has increased by 2500000.

6.3.4
Y00
The cost has increased by 168.

Project Office 



7.2.9
Consult on Software Operations
New WBS Number


Change Order Required


US CMS Commitment and Funding Profiles
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