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Endcap Muon (WBS 1.1)

Below is a brief description of progress made on the Lehman Committee’s February 1999 recommendations for the EMU subsystem of the CMS detector.

1.
Advance some lower level milestones up to project level or create additional project-level milestones to facilitate tracking.

Response:

Two L2 milestones have been promoted from L3, and fourteen new L3 milestones have been added to facilitate the tracking of the project (L2 milestones are reported to the PMG and LHCC, L3 milestones are reported to the US CMS Management and to the CMS Steering committee). The Project File has been updated and it has the complete list of milestones including all the additions and changes  

2.
Establish proactive oversight/interface to the ME1/1 chamber production effort and carefully track progress.

Response:

The ME1/1 chamber and electronics is not in the scope of the US CMS Project and is presently the full responsibility of the Dubna group (Russia/Dubna Member states contribution to CMS). The current CMS Muon system management structure does not place ME1/1 chamber and electronics under the direct control of the Endcap Muon system Management and does not allow direct technical coordination of ME1/1 project.  It cannot be changed by US CMS because it involves non-US groups.  We have made it known to the CMS Management that the present Management structure creates problems of technical interface and oversight in the CMS Endcap Muon System. The situation has been somewhat improved recently with the creation of the “link group” under direction of Dick Loveless which alleviates the exchange of technical information between US CMS and Dubna groups.

The issue of interface/oversight with ME1/1 groups will become even more critical because of the problems with the Russian funding.  Recently US CMS has been asked by the CMS Management Board to help ME1/1 group by building a significant part of the ME1/1 electronics (all trigger electronics and some part of the front-end electronics). We have been also requested to help with the services (cooling and LV), and some materials for the chamber construction. The scope of the requested help is being clarified, but in any case it is very significant.

Such an arrangement would clearly require an adequate technical coordination and management control and we have raised these issues in our discussions with the CMS Management.

3.
Retain key physicists who are needed long-term for many critical hardware and software tasks.

Response:

So far US CMS has been reasonably successful in retaining the key physicists in the project (with the help of the Fermilab directorate and PK Williams), although we still have problems in some areas. Before the beginning of each FY we update the prioritized list of requests for base program support which is then presented by the US CMS Management to DOE and NSF.

4.
Resolve interface and alignment issues with CMS quickly to facilitate earlier start of endcap muon chamber production.

Response:

The interface and alignment issues have been sufficiently resolved so that the mass production of the chambers can be begun.

5.
U.S. CMS project office should ensure that there are adequate intermediate milestones in the Endcap Muon system to track the ramp-up of production.

Response:

Intermediate milestones to track the ramp-up of production have been added to the Project File

6.
Detailed installation and integration plans should be presented at the next review.

Response:

Detailed installation and integration plans will be presented at the review

Hadron Calorimeter (WBS 1.2)

Below is a brief description of progress made on the Lehman Committee’s February 1999 recommendations for the HCAL subsystem of the CMS detector.

1. Get an electronics project engineer on board by June 1, 1999.

Response:

A Fermilab electronics project engineer, Terri Shaw, has been identified and assigned to oversee the HCAL front-end electronics effort.  At present, Terri has been ‘ramping up’ from a 50% effort on HCAL, while completing her duties on the CDF Upgrade, primarily monitoring production and QA activities, and is now expected to devote 100% effort devoted to the CMS HCAL project.

Julie Whitmore has also been named as the L3 Deputy Project Manager to aid and assist John Elias in overseeing the HCAL electronics effort.  At present, effort is ~25% which will ramp up to 75% by March 2000.  Julie’s initial focus will be on radiation testing of the ASICs. 

In addition to a lead electronics engineer, and new DPM, HCAL has been assembling an experienced design engineering team in order to best address the needs of the HCAL front-end.  This team, their area of concentration, and the effort devoted to CMS HCAL, are as follows; 

Alan Baumbaugh (60%) 
Front-end electronics, backplane, integration, mechanical cooling, and liaison to the QIE effort.

Sergey Los (100%) 
High voltage, grounding design, also supporting the QIE Demonstrator.

Tom Zimmerman (50%)
ASIC design. 

Sten Hansen (20%)
 
Pre-amp power distribution

Ahmed Boubekeur (50%)
Channel control ASIC, timing

Alpana Shenai (20%)

Channel control ASIC, flash issues

Kelly Knickerbocker (40%)
CAMAC Modules, debugging, test beam support

Additionally, Claudio Rivetta, a full-time Fermilab engineer, will be at CERN for at least a one year term to assist in the development of an integrated electronics and grounding design for all of CMS.

In terms of recent progress on the front-end, HCAL has completed a first submission for both the Channel Control and QIE chips.  The Channel Control has been tested and evaluated and is in the process of the next iteration.  The QIE has been tested but is waiting on manpower for the evaluation.

2. Re-evaluate the Level 3, 4, and 5 milestones for appropriateness and include milestones for partial completion (e.g., 20 percent) of tasks at Level 3.

Response:

HCAL has reworked its overall milestone scheme and developed a new, and hopefully more rational approach to milestones.  In February 1999, HCAL tracked 268 milestones over the life of the project using the following hierarchy;
11 Level 1 (ML1) Milestones.  Reported to CMS

15 Level 2 (ML2) Reported to LHCC

12 Level 3 (ML3) Reported to Steering Committee

25 Level 4 (ML4) Reported to HCAL Project Manager

205 Level 5 (ML5) Reported to HCAL L2 Manager

At present, the new milestone structure is made up of 160 milestones with the following hierarchy;

# of Milestones
Level
Reporting Requirements

01
Level 0 (ML0)
Detector Complete

07
Level 1  (ML1)
Owned by CMS and reported on to the LHCC in writing.

20
Level 2 (ML2)
Owned by the L2 subsystems, and are also reported by the SPM to the LHCC, in writing.

47
Level 3 (ML3)
Owned by the subsystems, reported by the SPM to the CMS Steering Committee.

80
Level 4 (ML4)
Reported to HCAL Project Manager from L3 Managers via monthly % complete.

05
HF Infrastructure Milestones
Non-US milestones

Summarizing the changes, the total number of milestones has been reduced from 268 to 160.  The ML5 milestones have been removed completely.  Many ML5 milestones tracked smaller, ancillary deliverables, unrelated to the critical path, which created some confusion when milestones were missed as to what the impact on the overall schedule would be.  Those ML5 milestones that were found to still be necessary were upgraded to ML4 milestones.  Additionally, 10 partial % complete milestones were added to better measure progress in the HCAL optics, readout box, and HPD ‘factories’. All HCAL milestones conform to the latest CMS master schedule (V27).

Of note to the committee, is that US CMS HCAL project file tracks non-US as well as US milestones in order to understand the impact of non-US activities on the overall CMS detector construction, though the US-CMS deliverables are not dependant on any components from non-US CMS collaborators.  A smaller subset of ML1, ML2, and ML3 milestones are used in the US CMS PMG to monitor progress of US deliverables.

3. Perform a bottoms-up cost estimate and schedule analysis for the readout boxes and HCAL readout electronics, when the changes in design since the baseline review reach a mature stage.

Response:

The HCAL readout box effort has been much improved of late.  Two new prototype boxes, one for HE and one for HB have been constructed by the HCAL collaboration.  Both have been installed into their respective prototypes in the H2 test beam at CERN and are undergoing beam testing over 2 separate periods this summer.  The performance of the boxes has been good thus far, and we anticipate a full-scale data acquisition period in August 1999.  

There was an HCAL Readout Box Workshop on July 13-14 to assess the performance and functionality of the readout boxes during the first test beam period.  During this meeting, it became clear that further optimization of the readout boxes would be necessary, and another prototype readout box is planned for both HE and HB.  Prior to beginning the production factories, a bottoms-up cost and schedule estimate review of the readout box effort will be performed.

In terms of readout electronics, the first review for the HCAL subsystem (HB,  HE, HO and HF) is scheduled for July 22-23, 1999 at the University of Maryland.  This meeting is expected to evaluate the HCAL Trigger/DAQ technical requirements and develop a design strategy, then to be followed by a bottoms-up WBS review of the HCAL project cost and schedule estimates.  The latter, of course, is dependent on the resulting maturity of the technical design.

The HCAL Trigger/DAQ engineering team has been assembled consisting of Eric Hazen (Boston), Emanuel Machado (Boston), Rob Bard (Maryland), John Giganti (Maryland), and Mark Adams (UIC) and Rob Martin (UIC).  The overall Trigger/DAQ effort will be headed up by Drew Baden (Maryland, taking over for Greg Sullivan) with input from John Elias (FNAL).

4. Perform long-term tests of HPDs prior to installation.

Response:

At the present time, 16 HPD’s (14 19-ch, 2 73-ch) have undergone extensive testing in terms of gain, thermal drift, and high voltage (~12kV) and are installed in the four readout boxes being used in the CERN H2 test beam.  Some breakdown across the fiber optic high voltage has been discovered during these tests and a new design change has been proposed to the HPD vendor.

Long-term testing of the HPD’s is being integrated into the QA evaluation studies at the University of Minnesota.  These tests will consist of long-term HV tests, and irradiation studies, along with a battery of QA tests for quantum efficiency, dark current, gain, rate dependence, signal-to-noise, and capacitive crosstalk.  HCAL is presently evaluating the HPD specifications and quality acceptance criteria for the full HCAL order of ~625 HPD’s, which is planned for early FY’00.  The exact details of all the HPD’s tests, including long-term testing, will be further defined as this plan matures.

Trigger and Data Acquisition (WBS 1.3)

1.
Seek ways to increase the physicist effort on trigger performance simulation and high-level trigger studies (e.g., circa 5 individuals).

Response:

Having exhausted all possibilities for additional physicist effort increase through reallocation of existing resources, additional resources were provided through the DoE base program to the involved universities.

The DAQ system submitted to the L1 managers a request for the addition of 3 postdocs to be based at MIT, FNAL and UCSD through additional base program funding. The DAQ group has received notice of the possibility of hiring one new postdoc (at MIT) assuming a “program redirect”.  Through additional DoE Base Program funding, the Trigger group has received full support for 3 individuals who were either not funded or partially funded in the previous fiscal year. U. Florida has a postdoc working on muon trigger sector processor simulation. UCLA has a postdoc working on the simulation of the Muon Trigger Primitives, integration of the endcap muon software into CMS’s new object oriented (ORCA) simulation, and simulation of the Muon Trigger Sector Receiver. Wisconsin has a postdoc position to work full time on calorimeter trigger simulation. There is still an outstanding request addition of a postdoc at Rice to work 50% on the simulation of the sorting and processing of the Muon Trigger Primitives.

2.
Continue to apply engineering resources to recover schedule delays arising from electronics design changes and achieve 1999 milestones.

Response:
The design effort of the Calorimeter Regional Trigger has been augmented by the addition of one FTE University of Wisconsin Physical Sciences Electronics Engineer as of February 1999 and a second Physics Department FTE Engineer as of November 1999. The first engineer is working on the circuit designs for the serial copper cable transmitting data between the HCAL and ECAL readout/trigger primitive generator and the calorimeter regional trigger that was one of the design changes.  The second engineer is working on the layout and simulation of the Vitesse GaAs ASICs. The additional engineering of the Muon Trigger system necessitated by the movement of trigger electronics from the chambers to peripheral crates is being handled by addition of another Engineer at Rice and the redeployment of existing engineering resources at Rice and UCLA. The new design of the Muon Trigger Sector processor is being worked on at U. Florida by new visiting engineers from PNPI (St. Petersburg, Russia) and by a new full-time U. Florida engineer paid 50% by U. Florida funds and 50% on project.

3.
Establish, by the time of the TDR (mid 2001), more schedule milestones complementing the defined tasks following the TDR.

Response:
The CMS DAQ project is currently planning to establish such a set of post-TDR milestones by the middle of 2001, in time for the DAQ Technical Design Report.  The US CMS DAQ project will establish and include such milestones in the corresponding US CMS schedule, shortly thereafter.

4.
Consider the merits of maintaining a U.S. DAQ test station after the start of the CERN tests in 2000 to support Event Manager and filter algorithm testing.

Response:
The US DAQ project has seriously considered this option and has come to the conclusion that such an addition would indeed help ensure the timely completion of the US DAQ responsibilities.  A preliminary estimate of the cost of such an addition is 180 k$  (including a 50% contingency).   However, numerous changes are expected to the detailed design of he CMS DAQ in the period between now and the Technical Design Report (2001).  It is thus felt that the decision on whether to include such a test-stand in the post-TDR period should be postponed until the beginning of 2001.

Electromagnetic Calorimeter (WBS 1.4)

Below is a brief description of progress made on the Lehman Committee’s February 1999 recommendations for the ECAL subsystem of the CMS detector.

1. Meet the 500-channel radiation-hard readout chain milestone.  Develop a workaround plan to cover failure to meet this milestone

Response:

APD’s and ADC’s have been delivered.  Delays have occurred in the Harris FPPA production due to errors and problems during fabrication and with the Honeywell Bit-Serializer due to a processing problem.  The error in the Harris production was corrected, but the number of parts is insufficient to meet this milestone.  The error at Honeywell resulted in a small yield but sufficient to allow us to verify the overall design and device parameter. 

The milestone has been moved to October 1st ’00 and redefined to include a complete system test. To meet it we are using contingency to start at Honeywell a three-inch wafer run and at Harris a new wafer run with the production and processing errors corrected.

2. The Committee urges CMS ECAL management to explore all options to ameliorate potential delays in crystal delivery.

Response:

The CMS ECAL management is striving to reduce or remove potential delays in crystal delivery.

3. Work with the Russian crystal vendor to complete crystal R&D and move quickly towards full production.

Response:

The CMS group working with the Russian crystal vendors is attempting to move quickly towards full production.

Forward Pixels (WBS 1.5)

1.
Develop a plan to establish a baseline design that includes milestones and a bottoms-up cost estimate.

Response:

This request can be responded to only after most of the R&D of the project is completed. In spite of the fact that some components still need to be developed, we have nevertheless acquired a good understanding of which the expensive items are. 

The cost drivers for the 4 Disks are as follows:

1) Electronics 
$2.6M 

2) Sensors 
$0.8M

3) Mech. & Cool.
$0.63M

4) Bump Bond.
$0.5M

5) Tests
$0.36M

Electronics includes $.71M to purchase the final readout chips. They are being developed at PSI with Swiss funds. The design of the chip is on schedule with anticipated completion at the beginning of 2001. The latest submission from Honeywell had a yield of 80%; a recent DMill submission had an anomalously low yield of 30%. For cost estimates a value of 30% was assumed. The rest of the electronics cost ($1.15M) includes expensive high tech items like the HDI and radiation hard chips, whose development will require multiple submissions. About half of the overall cost of the electronics components are not well established at this time and warrants a high contingency.

Two initial Sensor submissions will deliver pixel detectors in February from SINTEF and somewhat later from CSEM. We plan to have a second submission towards the end of this year and this will give us a solid number for the yield and the final cost. We have made an initial submission with MCNC for blank sensors and readout chips of the final size and with the final bonding pad configuration. These parts have been returned bump bonded and a measurement of the bonding yield has started. A second MCNC submission will follow and in the range of another year we expect to know the yield, and the cost for the bump bonding.

The most expensive component of the Mechanical system is support for the sensors and associated front-end electronics. Presently we are machining the third prototype of a structure made of aluminum rather than beryllium, the intended final material. We have completed our fourth iteration of the design. After one final prototype is made with aluminum we will place an order for a prototype Disk with a vendor specialized in machining Be parts. Quotes based an older design are within the estimates used in the WBS. 

Clearly we cannot fully answer the original question because we are still developing components and having their cost appraised. We make the point that in another one and a half years (by second half of 2001) we will have done sufficient prototyping to be able to give a reasonable cost estimate of the entire project. 

2.
Determine personnel requirements for various tasks and allocate effort where needed. An appropriate plan should be developed by the Forward Pixel project manager in consultation with U.S. CMS project management within the next 3 months.            

Response:

This process is ongoing. An electrical engineer with expertise in analog circuits has been added to the group and his work is well integrated with the effort at both Rutgers and Fermilab. Mechanical engineers have not been made available at this time because of increased need within the hadron calorimeter group. We do not believe that this is a serious problem at this time. The simulation work done by Martyn Corden, who has now left the field, is being partially carried out by Peter Jacques (Rutgers, previously responsible for the Monte Carlo of SLD) and a number of physicists and students at different institutions.

3.
Work with the CMS Pixel Subsystem Manager to establish a schedule of interim IC submissions with milestones to ensure timely support of the U.S. pixel effort.

Response:

The development of the readout chip by Roland Horisberger’s group at PSI is on schedule (with three submissions per year to DMill), as it was presented at the February 1999 Lehman Review. The submission in August 1999 deals with the Time Stamp buffer block. The data buffer and I2C blocks were submitted in early 1999. The February submission will include the full architecture, although it does not have the full size yet and will still be without "Control & Interface" block. This block will be submitted separately in April 2000. It will allow us to interface presently available chips with reduced architecture to drive the HDI's. 

This last submission fulfills a recommendation made at the February 1999 Lehman Review by our subcommittee, that a chip be produced that can drive the HDI as soon as possible. 

The US-CMS effort is grateful to our colleagues at PSI for having made available readout chips; some with bump-bonded sensors.  About 20 chips from a submission of the PSI chip by Aachen and UCD with Honeywell have also been used in our R&D effort. Our colleagues from Vienna, as described at our last review, have developed a DAQ system capable to readout the PSI chip. We have procured and operated 2 such systems. The group from Rutgers has mounted a test beam effort at FNAL. In the last few days, they have successfully read out the Si pixel sensors bump bonded to PSI chips (given to us by PSI), and using the DAQ from Vienna. The test makes use of a Si-strip telescope developed to study their diamond detectors. A very preliminary look at the data shows uniform occupancy of the pixel detectors and a clear correlation between roads defined by the Si-strips telescope and the readout columns of the pixels. 

To increase the availability of chips within the CMS pixel effort, PSI has increased the number of wafers procured. This has started with last August submission. About 50 chips are purchased by the US CMS effort and will be used in test beam efforts. These chips are expected at the end of January.

4.
Formulate a detailed electronic system test plan that allows a step-by-step verification of key performance characteristics and margins. Define responsibilities and milestones to monitor progress.

Response:

The requested detailed electronic system test plan has been developed by Steve Schnetzer and is attached to this reply as Appendix E1. Milestones, schedules and required resources are outlined. This plan may have to be updated from time to time until the R&D is complete. This is because of the uncertainties dictated by the complexity of this project, its dependence on work carried out at many different laboratories in both the US and Europe, and the need for specialized products.

5.
Assign responsibilities for electronic component and system testing, building on demonstrated strengths of participating groups. 

Response:

Steve Schnetzer from Rutgers has accepted the responsibility of coordinating all the activities involving the development and testing of electronics components required for the Forward Pixel. The assignments of responsibilities between the various groups involved are indicated in Appendix E1.   

System Test: Vienna DAQ

Setup I. FNAL

Tasks 
Start
Compl.
Cost*
manpower
status  
%* 
Fund.
Inst

Procure Labwindows/CVI Full Dev. sys.
21/9/98
1/12/98
$1,995.0
Gobbi   
Phys      
100
Proj.
NU

Procure VMEBUS Interface Kit for PCI 
21/9/98
1/12/98
$3,600.0
Gobbi
 Phys
100
Proj.
NU

Procure MXI-2 cables
21/9/98
1/12/98
$250.0
Gobbi
Phys 
100 
Proj
NU

Procure DELL GX1P
30/9/99
1/12/99
$2,947.0
Gobbi
Phys
100
Proj.
NU

Procure Model 237 HV Source
22/9/98
1/12/99
$7,995.0
Gobbi
Phys
100
Proj. 
NU

Set up MXI–CVI operating
1/4/99
30/4/99
 $0.0
Tilden
EE
10
Base
NU

Procure 2 VME crates 195-C
21/9/98 
1/12/98
$5,760.0
Gobbi
Phys
100
Proj
NU

Procure 2 VME Diagnostic units  
15/7/99
15/7/99
$1,770.0 
Gobbi
Phys 
100
Proj.
NU

Learn to operate Vienna DAQ
1/4/99
22/12/99
$3,357.0
Bolla   
EE
10
Proj 
Pur


1/4/99
22/12/99
$11,450.0
Kozhevnikov
EE
50
Proj.
Fnal


1/4/99
22/12/99
$0.0
Sudhir
Phys
50
Base
NU

Test readout chips
1/9/99
20/12/04

Test sensors bump bonded
1/10/99
20/12/04

Goals:
Develop user friendly test station, based on Vienna DAQ system, for testing PSI ROCs with or without sensors.



Upgrade software and its documentation.



Develop external trigger mode by 2/10/99



Develop DAQ for future System Tests



Test new ROCs



Test sensors bump bonded to ROC

Setup II. Rutgers    (System Test: Vienna DAQ)

Tasks 
Start
Completed
Cost**
manpower
status  
%* 
Fund.
Inst

Prepare Vienna DAQ System  
1/7/99
30/9/99
$4,700.0
Stone
Phys
40
Proj.
Ru

PC
1/7/99
1/7/99   
($1,500.0)
Stone
Phys  
100 
Proj
Ru

                VME controller
1/7/99
1/7/99 
($3,200.0)
Stone
Phys  
100
Proj
Ru


1/7/99
30/9/99
$0.0
Doroshenko
CE
40
Base
Ru 

Procure Sample Flex Circuit 
1/7/99
30/8/99
$0.0
Bartz
EE
5
Base
Ru

Prepare Sample Flex Circuit   
1/9/99
30/9/99
$0.0
Bartz
EE
5
Base
Ru





Streltsov
Tech
10
Base
Ru

Measure Cross Talk
1/9/99
30/9/99
$0.0
Bartz
EE
10
Base 
Ru





Schnetzer
Phys
10
Base
Ru





Stone
Phys
40
Base
Ru

Goals:

Readout ROC with Vienna DAQ System



Initial measurements of cross talk between HDI and ROC

Milestone:
Test completed  31/10/99

Responsible:
Schnetzer

System Test: HDI - 1

Tasks 
Start
Completed
Cost**
Manpower
Status  
%*
Fund.
Inst

Design and Layout HDI – 1
1/7/99
30/11/99
$0.00
Bartz
EE
20
Proj.
Ru


1/7/99
30/11/99
$0.00
Schnetzer
Phys
10
Base
Ru


1/7/99 
30/11/99
$13,563.0 
Koeth
Tech 
60  
Proj
Ru

Procure  HDI -1
1/11/99
22/12/99  
$20,000.0
Bartz 
EE  
5 
Proj. 
Ru

Procure CIB -
1/7/99
22/12/99    
$0.00
Schnetzer
Phys
5   
Base  
Ru

Attach ROC’s to HDI
1/12/99
31/1/00 
$0.00 
Bartz
EE 
5 
Base
Ru

 
1/12/99
31/1/00
$0.00 
Schnetzer  
Phys
5  
Base
Ru 


1/12/99  
31/1/00
$4,521.0
Koeth
Tech 
50  
Proj.
Ru

Test HDI
3/1/00 
31/3/00
$0.00
Bartz
EE
10 
Base
Ru

      


$0.00
Schnetzer
Phys 
20
Base 
Ru




$0.00
Stone
Phys 
40
Base 
Ru

 


$6,782.0 
Koeth
Tech
50
Proj.
Ru

Goals:

Determine allowed voltage shift on power supply lines



Determine effect of power supply line resistance



Measure ROC/HDI cross-talk



Study location and value of bypass capacitors

Milestone:
completed by 1/3/00

Responsible:
Schnetzer 

System Test: TBM -1

Tasks 
Start
Completed
Cost**
Manpower  
Status  
%*
Fund.
Inst

Design TBM –1
1/7/99
30/11/99
$0.00
Bartz
EE
60
Base
Ru


1/7/99
30/11/99
$0.00
Schnetzer
Phys
10
Base
Ru


1/7/99
30/11/99  
$11,450.0  
Kozhevnikov  
EE
50
Proj.
Fnal

Submission
1/2/00
31/5/00
$20,000.0 
Bartz
EE
10
Proj.
Ru

Construct Test Fixtures
1/2/00 
31/5/00
$20,000.0 
 Bartz
EE
30
Proj.
Ru


1/2/00    
31/5/00
$0.00
Streltsov
Tech
30
Base
Ru

Bench Test
1/6/00
31/7/00
$65,000.0 
Bartz
EE
70
Proj.
Ru

     HP Logic Analyzer
1/6/00
31/7/00  
($45,000.0)



Proj.
Ru

     High Density Probe-Tip Array 
1/6/00
31/7/00
($20,000.0)



Proj. 
Ru.

      Text Fixture
1/6/00
31/7/00
($20,000.0)



Proj. 
Ru.


1/6/00
31/7/00
$0.0
Schnetzer
Phys
10
Base
Ru


1/6/00
31/7/00
$11,450.0
Kozhevnikov   EE
50  
Proj.
Fnal

Mount on HDI – 2
1/8/00
1/9/00
$0.00
Bartz
EE
70
Base
Ru


1/8/00
1/9/00 
$0.00
Schnetzer
Phys
10
Base
Ru


1/8/00
31/8/00
$1,356.0     
Koeth
Tech   
30
Proj.  
Ru

Test
1/9/00
1/11/00
$0.00
Bartz
EE
70
Base
Ru


1/9/00
1/11/00
$0.00
Schnetzer
Phys
10
Base
Ru


1/9/00
1/11/00
$6,870.0   
Kozhevnikov
 EE
50 
 Proj.
Fnal
Goals:

 Start Developing TBM

Milestone:
 Start testing first submission 1/9/00

Responsible:  Schnetzer

System Test: HDI – 2

Tasks 
Start
Completed
Cost**
 Manpower 
Status  
%* 
Fund.
Inst

Design and Layout HDI - 2
1/3/00
30/4/00
$0.00
Bartz
EE
20
Base
Ru


1/3/00
30/4/00
$0.00
Schnetzer
Phys
10
Base
Ru


1/3/00
30/4/00
$5,425.0 
Koeth
Tech
60 
Proj.
Ru

Procure HDI – 2
1/5/00   
31/5/00
$20.000
Bartz
EE     
100
Proj.
Ru

Attach ROC’s to HDI
1/6/00
30/6/00
$0.00
Bartz
EE    
5
Base
Ru


1/6/00
30/6/00
$0.00
Schnetzer
Phys
5
Base
Ru


1/6/00
30/6/00  
$2,260.0 
Koeth
Tech
 50 
Proj.
Ru

Test HDI
31/8/00 
1/9/00
$0.00
Bartz
EE
10
Base
Ru


31/8/00   
1/9/00
$0.00
Schnetzer
Phys
20
Base
Ru


31/8/00
1/9/00
$0.00
Stone
Phys
40
Base
Ru


31/8/00 
1/9/00
$2,260.0  
Koeth
Tech
50  
Proj.
Ru

Goals:
Measure interactions among multiple ROC’s and multiple sensor units on a full HDI



Continue power supply line studies



Measure ROC/HDI cross-talk



Study termination issues 

Milestone:
Test completed 30/9/00

Responsible:
 Schnetzer

Common Projects (WBS 1.6)

Below is a brief description of progress made on the Lehman Committee’s February 1999 recommendations for Common Projects.

1.
Process the Endcap Iron Yoke procurement savings and the addition of the superconducting conductor procurement through the Change Control Process as outlined in the US CMS Project Management Plan

Response: 

This change and others have been put through the Change Control Process. The attached table is the resulting May 99 baseline. Package A refers to the YB payments to contract. Package B refers to the YE contracts. The YE contract was awarded to KHI. The YB payments to contracts are complete. The Package C includes the contract for the superconducting strand which has been awarded by Fermilab. It also includes the pure aluminum which has been bid and awarded by Fermilab. Finally, the 23 M$ Common Projects will be almost saturated with the purchase of about 100 T of aluminum alloy for the coil. Fermilab will bid and award this contract in early FY00. Therefore,  almost all the US CMS Common Project items are presently under contract. All items for US CMS have come in at or below the CMS cost estimate.

The full NSF commitment to CP was completed in FY99. The two items were the Common Software package, and a contribution to Package A.
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2.
Maintain the contingency level for the US CMS Common Fund at 5.75 M$ until such time that the totality of the dollar value of the CMS Common Fund and the elements comprising it are better known.

Response:

The CMS magnet is presently about >60% under contract. The cost experience has been good for those items.

The contingency usage for the US CMS Project has been quite small. The management views the contingency as a single “pot” of funds which are available to help solve any problems which might arise in the project. A complete contingency analysis is part of the bottoms-up review process.
3.
It is strongly recommended that mutual agreement on the support interface between the Endcap Iron Yoke and the Endcap Hadron Calorimeter be reached at the March 1999 CMS Collaboration meeting.

Response:

A CMS Engineering Design Review was held just prior to the June 1999 CMS Week. It was only then that sufficient engineering effort had been brought to bear so as to come to an agreement between the HE and YE design groups. The results of the EDR have been formally written up and agreed to by all parties. The CERN safety group is a participant in all of the EDR organized by CMS.

Project Office (WBS 1.7)

Below is a brief description of progress made on the Lehman Committee’s February 1999 recommendations for Project Office.

1. Schedule the next DOE/NSF review to take place in 6 months in order to better assess the project management systems.

Response:

The next review was held on August 19, 1999.

2. Continue development of project management systems needed to provide accurate and timely cost and performance data and train personnel to use them.

Response:

We have put in place the following procedure. L2 managers report on % complete at the start of each month. This updated MS Project 98 file is submitted to the Project Office. The PO then runs several programs on the newly submitted file. A search for errors is first run. Following that, a search for changes in cost or schedule requiring a Change Request and Change Order is made. If changes are detected and accepted by the PO, then change orders to the relevant purchase orders are made, and the new MS Project file is adopted as the new baseline. These changes are reported in the monthly report in the “Change Log”. 

The cost estimate is then run on this file sorting on flags to insure that only US CMS baseline tasks are included. Using the MS Project 98 file data are exported (BCWS and BCWP) and, after traps on typical errors, are input to a MS Access database. The Fermilab ledger supplies information on invoices, on grant expenditures, and on NSF invoices signed in the PO. The sum of these categories is imported to the database and is the ACWP for that month. All this data is posted for the L2 managers at the lowest level of the cost estimate.

Following this procedure, during the third week of the month a separate meeting with the L1 and each L2 manager is held – or 7 in all. The data is timely, since the time from submission by the L2 manager until the L1/L2 meeting is typically 2 weeks. During the meeting all presently active tasks at the lowest WBS category are evaluated along with any near term milestones existing in the MS Project file. The L2 managers have all participated in the reporting procedures and have modified and improved their MS Project 98 files accordingly.

3. Complete the MOU process.

Response:

Of the 30 institutions which have detector construction responsibilities in US CMS, 29 have signed the MOU. The remaining group will receive no budget authority by the Memorandum Purchase Order mechanism until the MOU is in place. As the MOU is used as a sole source justification, it must be in place before expenditures can be authorized. 

4. Schedule an annual DOE/NSF cost review in 12 months. At that time, a bottoms-up cost to complete analysis should be presented.

Response:

US CMS management has taken the viewpoint that the resource loaded schedule is at any point in time the best model which exists for a L2 subsystem. As explained above, we ask and encourage the L2 managers to submit changes when new information on either cost or schedule becomes available. In this fashion, the US CMS Project maintains a timely model of the project. 

The annual review is presently scheduled for April 11-13, 2000. The US CMS Project Office has organized and scheduled a plan to make a bottoms up estimate to complete starting in January, 2000. The “backbone” of this plan is the full incorporation of a fixed set of milestones into the resource loaded schedule. 

Cost Estimate

1.
Prior to the next review US CMS project management should assure the effectiveness of the project cost performance tracking system. 

Response:

The Project Office makes a report at L2 on a monthly basis to Jim Yeck and Ken Stanfield. Timely reporting is made to the L2 managers. Using a system employing the Microsoft Office suite tied together using Visual Basic code, the PO can, and does, report fully at the lowest level of the WBS for BCWS, BCWP, and ACWP.  The report at L2 is done in AY$ by means of a monthly generation of the commitment profile at L2 by the Project Office. This procedure allows the Project Office to properly account for inflation.

An example from the June 1999 report is given below. A comparison of the May 1998 and June 1999 baselines is made in AY$. The cumulative values of BCWS, BCWP, ACWP, and Obligations are shown for 13 monthly reporting periods.
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1.

Review the high level milestones and modify them where necessary for more

uniformity and ease of progress tracking by the Project Management Group and

above.

Response:

CMS has defined a hierarchy of milestones.  In turn, US CMS has made a Change Request to

adopt a selected set of the L1 milestones and L2 milestones relevant to US CMS as the milestones

which the Project will report to. The L2 are shown below. These milestones are reported by CMS

to the CERN program committee, the LHCC, in writing. Those already reported are shaded in the

table below. The L1 and L2 milestones are reported as part of the monthly report. The L3

milestones are reported to the Fermilab PMG.

2.

Generate a table that shows the correspondence between mile

stone levels and the

cognizant managers.

Response:

The table below is designed to replace that in the US CMS Project Management Plan. The JOG

level milestones remain unchanged. The 

milestones for Jim 

Yeck

 and Ken 

Stanfield

, labeled

APM/DD in the table in the US CMS PMP, are replaced by the L2 milestones given below. The

US CMS L2 managers track at CMS L3, which are reported to the CMS Steering Committee.

Each L1, L2 and L3 has a cognizant manager who “owns” that milestone.
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3.
Present and analyze subsystem critical paths at the next full cost and schedule review.

Response: 

The main tool which US CMS is using is Microsoft Project 98. The L2 managers need only use this level of software to perform as requested. Although Project 98 gives a formal critical path analysis, a straightforward application of the path appears not to be very useful. As part of the preparation for the bottoms up review, the PO has instructed the L2 managers to identify critical path tasks for their subsystem and also to assess the effect of schedule slippage. 

4.
Work to continue advancing the schedule by effective use of available funds.

Response:

US CMS has advanced the schedule so as to commit all available funds in FY99. In fact, US CMS has asked for additional budget authority in FY99, and has received 6.3 M$ + 2.1 M$. This advance has allowed the project to maintain a negative contingency usage in AY$ up through June, 1999, although contingency has been applied in several cases. 

As preparation for the bottoms up review, the L2 managers were asked to advance the schedule where technically feasible. Examples of such advance were for the EMU groups to buy all the front end ASICs, for the EMU factory to purchase all the materials needed for production of the CSC chambers, and for the HCAL groups to purchase all the PMT needed for the HF.
5.
The project should address the recommendations from the February 1999 review, along with the recommendations from this review at the March 2000 review.

Response:

The recommendations from the February 1999 review are given above. The recommendations from the August 1999 review are addressed in the section on Endcap Muons above (WBS 1.1) and in the section on Project Office (WBS 1.7) found below.

6.
The project should assure that baseline changes are documented and approved in a timely fashion.

Response:
Baseline changes are fully documented in the Change Log section of the monthly report. The Project Office has taken the point of view that thresholds for changes are not particularly useful. Therefore, all changes are given at monthly intervals in the monthly report. In addition, any changes above the Project Manager threshold are separately written up and submitted to Ken Stanfield and Jim Yeck. These signed Change Requests provide complete documentation.

Schedule progress is tracked by reporting on US CMS L1 and L2 milestones in the monthly report.  A written report on each of these milestones is provided in each monthly report. These reports provide full documentation of schedule changes.

7.
The cost performance tracking system should be improved to provide a more accurate measurement of actual cost and schedule performance.

Response:

The schedule performance is reported at L1 and L2 in the monthly report. In addition, milestones at L3 are now reported on to the CMS Fermilab PMG. The US CMS Project Office has taken the point of view that all these milestones, adopted by CMS in July, 1999 and thence reported to the CERN LHCC are fixed in time. The Project Office reports on L1, L2 and L3 milestones as to baseline date, actual date and variance. An example for L1 and L2 is given below.

The cost performance tracking has been modified to include estimated actuals. This estimation is made in response to a time lag in invoicing of the costs. The revised reporting is shown below.
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Schedule and Funding


1.
Review the high level milestones and modify them where necessary for more uniformity and ease of progress tracking by the Project Management Group and above.


Response:


CMS has defined a hierarchy of milestones.  In turn, US CMS has made a Change Request to adopt a selected set of the L1 milestones and L2 milestones relevant to US CMS as the milestones which the Project will report to. The L2 are shown below. These milestones are reported by CMS to the CERN program committee, the LHCC, in writing. Those already reported are shaded in the table below. The L1 and L2 milestones are reported as part of the monthly report. The L3 milestones are reported to the Fermilab PMG.


2.
Generate a table that shows the correspondence between milestone levels and the cognizant managers.


Response: 


The table below is designed to replace that in the US CMS Project Management Plan. The JOG level milestones remain unchanged. The milestones for Jim Yeck and Ken Stanfield, labeled APM/DD in the table in the US CMS PMP, are replaced by the L2 milestones given below. The US CMS L2 managers track at CMS L3, which are reported to the CMS Steering Committee. Each L1, L2 and L3 has a cognizant manager who “owns” that milestone.
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3.
Present and analyze subsystem critical paths at the next full cost and schedule review.


Response: 


The main tool which US CMS is using is Microsoft Project 98. The L2 managers need only use this level of software to perform as requested. Although Project 98 gives a formal critical path analysis, a straightforward application of the path appears not to be very useful. The PO will resolve the issue by the time of the next full review. In preparation for the bottoms up review, each L2 manager has prepared an analysis of the critical path tasks contained within their resource loaded schedules.


4.
Work to continue advancing the schedule by effective use of available funds.


Response:


US CMS has advanced the schedule so as to commit all available funds in FY99. In fact, US CMS has asked for additional budget authority in FY99, and has received 6.3 M$ + 2.1 M$. This advance has allowed the project to maintain a negative contingency usage in AY$, although contingency has been applied in several cases. As part of the bottoms up exercise, the L2 managers have been instructed to advance the schedule where it is technically feasible. Examples are the purchase of all HF PMT in FY00, the purchase of all EMU CSC parts in FY00 and the purchase of all EMS front end ASICs in FY00. 
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