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$79,281,826 
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$83,954,749 

$86,246,376 

$88,663,326 

$90,327,195 
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Assessment of the US CMS Detector Project Manager

· A summary graph of BCWS, BCWP, ACWP, CLAC and EAC over the duration of this project is appended.

· The project has a cumulative BCWP/BCWS = 88%.  This ratio indicates that the work is getting done without major slippages in schedule. This ratio has been steady throughout the project. However, the schedule variance appears to be driven by real schedule issues and not poor reporting on BCWP. 
· The procurement plan for FY02 is somewhat below the expected FY02 budget authority for US CMS. The residual BA carried over from prior years will also serve as contingency available for schedule advancement or cost increases in FY02 as needed. 

· The cumulative obligations of 92.07 M$ can be compared to the cumulative BCWS of 97.20 M$ indicating that the PO is getting the funds out to the groups working in US CMS. Draft FY02 SOWs have been prepared in the PO and have been sent to the appropriate institutions for signature.

· The obligations consist of paid actuals plus outstanding commitments. Paid actuals are 76.56 M$ or 90% of the BCWP of 85.30 M$ which indicates a reasonable lag in university invoices. The trend chart shows a lag of ~ 4 months between BCWP and ACWP (assuming ~$1.5M/mo), which has been fairly constant for the past year.  Based on this lag the PO has closed all completed FY00 and earlier tasks now at the end of FY01. In future, these “closed and completed ( = CLAC ) tasks will evolve in a continuing “rolling closeout” of tasks reported to have been completed a year ago.

· At this time the project is 62% complete. There is at present 30.77 M$ total contingency. The contingency is 60% of the estimated cost to complete, ETC = EAC – BCWP = 51.18 M$. This level of contingency appears to be sufficient to bring the present scope in successfully. The required level as estimated by the L2 managers for the last bottoms – up Lehman review is 44%. 

· The Estimate at Complete (EAC) is used, starting this month as the best estimator of the true project cost. The true cost of a completed task at the lowest WBS level is taken to be the actual invoiced cost (ACWP). The true cost of an incomplete cost is taken to be the estimated cost (BCWP). The difference between EAC and BAC for the total cost of the project is 2.68 M$. It is essential to use actual costs when they can be assumed to have been fully invoiced.

Technical Status of US CMS

1.
CMS snapshot

The Comprehensive LHCC Review for CMS revealed a 55 MCHF shortfall in available funding.  The major areas where a shortage exists are in the Muon (ME1/1, ME4/1, etc.), ECAL (technical, schedule, and currency exchange difficulties), and Tracker (funding shortfall), along with Commissioning and Integration (C&I) costs previously assumed to be a CERN responsibility.  A number of staging scenarios to alleviate the funding shortfall are presently being studied. The status of CMS was reported to the Resources Review Board in Oct., 2001.

The LHCC and CMS management has approved a new set of CMS milestones based upon the V31 schedule.  This new set of milestones is intended to replace any and all earlier sets of L1, L2, and L3 milestones.  US CMS has selected a subset of these milestones and submitted a draft for comment to the DOE/NSF Project Office.  This subset is made up of L1, L2 and L3 CMS milestones, along with a draft set of Agency Project Management/Deputy Director (APM/DD) milestones.  The JOG milestone for US CMS Project Complete remains set on 30-Sep-05.

2. 
End cap Muon (EMU)

Production of the CSC panels is going ahead at the rate and at the cost estimated in the WBS cost estimate. The production of CSC is about 30 % complete at Fermilab. A revised cost estimate for the CSC production has been received and accepted, with a corresponding set of cost savings occurring in the alignment system.

The tooling for the FAST sites at PNPI in Russia and IHEP in China has been constructed and shipped. A Production Readiness Review for the FAST sites, both foreign and domestic, has been carried out this summer. Fermilab will kit parts for the flow into the FAST sites at Florida, UCLA, PNPI, and IHEP – Beijing. 

The electronics for the FAST sites have been delayed, which is primarily driven by the design of the ALCT board.  At present, the FAST sites are scheduled to begin commissioning the CSC’s in late in calendar year 2001.  The front-end electronics are the critical path for EMU and are driving the entire US EMU schedule at present.

The issue of purchasing electronics for ME1/1 and ME4/1 must be resolved within the next few months in order to exercise vendor options. Since ME4/1 is accessible, it can be a scope recovered at a later date. In contrast, ME1/1 is not readily accessible. Thus, the current thinking is to apply ~ 2 M$ in contingency for this significant increase in US CMS scope.

3.
Hadron Calorimeter (HCAL)

The HB brass absorber (HB-1, HB+1), along with the related support and assembly tooling have been delivered to CERN from Felguera, Spain.  This is a major accomplishment for HCAL and was completed on budget and earlier than the baseline schedule.  At present, the first half-barrel is being reassembled in SX5.  

The production of the HB scintillator tiles is on schedule and approximately 90% complete. This effort is on budget and showing good labor experience.

Preparation for the purchase of the HF phototubes and quartz-plastic optical fibers has begun. Bids for both the PMT and fiber have been received and look favorable.  We expect to place both orders next month. In planning for that, ~ 0.6 M$ in US contingency was applied this month to increase scope and cover a Russian shortfall.

For the hybrid photodiode (HPD) optical transducers, the electrical and optical crosstalk problems have both been solved. The first devices arrived in July for testing.  They met CMS specifications after correction of a minor error on the part of the vendor.  Twelve production HPD’s are in fabrication and will be delivered in late October 2001. The HPD contract has been placed with the vendor.

The QIE ASIC has been delivered and first indications are favorable. 

4.
Trigger and Data acquisition (TRIDAS)

The muon trigger has Port Cards and Clock and Control which are tested in situ. Communication between the Port Card and the Sector Receiver and the Sector Receiver to the Sector Processor has been established.

There are issues with radiation induced upsets in the muon trigger memories which need careful engineering attention. This board remains the critical path item for the FAST site parts flow. Finding a suitable commercial device has solved the voltage regulator schedule issue. This removes the low voltage board from the critical path.

The calorimeter trigger is basically on schedule. A redesign resulting in considerable simplification is in train. ASIC prototypes are being fabricated, so that some major cost items will be better defined in the near future.

The DAQ effort continues essentially on budget and on schedule. Work on the DAQ TDR which was scheduled for 2001 is now planned for 2002.  This is driven by the slip in the CMS schedule and the philosophy to build the DAQ ‘as late as possible’ to take advantage of technological advances in performance and cost. Given the DAQ cash flow, ~ 2.1 M$ was removed from the DAQ scope and transferred to the ECAL system in order to be able to place a critical path contract for the  commercial ADC which is at the heart of the front end electronics. As this action is basically an unsecured loan to CMS, it is expected that this loan will be repaid in sufficient time to restore the DAQ scope prior to the date required to place the DAQ contracts.

5.
Electromagnetic Calorimeter (ECAL)

Basically, the CMS critical path for the ECAL subsystem is the schedule for the delivery of the PbWO4 crystals with subsequent mounting into modules and test beam calibration. CMS have allocated additional funds to Russia in order to insure that the barrel, EB, is ready on schedule.  Technical progress in the size of the crystals that can be grown will perhaps allow the schedule to be advanced. This is, however, not a US responsibility. 

The APD appear to be on schedule after some earlier difficulties. The first FPPA production chips arrived and were found to have unacceptable noise. This leads to a significant delay and additional cost for another submission, once the cause is determined. It now appears that using external voltage bias restores an acceptable noise level The out of spec behavior appears to be now understood and is correctable. However, there will be major chip modifications and testing required, which will place a call on US CMS contingency. 

A scope increase of 1.76 M$ to purchase ADC chips was implemented this month. Costs were offset by reducing DAQ scope as noted above.

6.
Forward Pixels (FPIX)

The pixel system has been found to be very useful in high level triggers for electrons. Therefore, an optimization step is planned for the barrel and endcap system. Three layers of pixel appear to be very useful at all angles. The impact of this conclusion on the FPIX subsystem, which is a U.S. responsibility, needs to be understood. The redesign should be in place by the end of CY01. The FPIX subsystem is a prime candidate for staging, however.

Meanwhile, the FPIX project file has been completely redone in preparation for the Lehman review. There are schedule delays in the readout chip supplied by European collaborators. This means increased costs for the US CMS efforts.

7.
Common Projects (CP)

Essentially the full 23 M$ (AYM$) US CMS contribution to Common Projects is under contract at or under budget and with an advanced schedule. Some adjustments have been made within this cost envelope for the costs of the YE yoke.

8.
Project Office (PO)

The 6-month Lehman Review was held at Fermilab on May 8-10, 2001. Part of the preparation plan was to close FY98 and FY99 budget codes and to clean up the assignment of charges (ACWP) to WBS numbers. For FY96 through FY99 the total BCWS is 45.94 AYM$, while the total ACWP is 44.43 AYM$ for 100% complete tasks with end dates in FY99 or earlier. This indicates that costs are being tracked at the lowest WBS level, that actual costs match closely to estimated costs, and that the Project can expeditiously close out budget authority. This month the P.O. extended the closed tasks to cover all tasks completed in FY01 and before. The ACWP for these tasks is used to more accurately estimate the EAC, and the resulting contingency.

The PO will, in future,  initiate a “rolling closeout” of all tasks completed one year ago. This will begin with the start of FY02, coincident with the closing of all completed FY01 tasks. A list of these tasks has been sent to all collaborating groups for concurrence. 

In addition, the schedule has been revised and is in phase with the CMS V31 schedule for all subsystems. DOE/NSF have requested a plan for the research phase of US CMS and the P.O. presented a management plan, funding profile, and a detailed WBS with resource loading. The status of planning for the research program is an agenda item at the next Lehman review, Nov. 15, 2001.

9.
Silicon Strip Tracker (SiTkr)

Advance procurements of automation equipment are in train. Delays in the delivery of detectors and hybrids have slowed the assignment of technicians to the SiTrkr effort. With U.C. Santa Barbara joining the effort, the distribution of responsibilities within the SiTrkr project may be changed. In particular, there are potential schedule conflicts with CDF and D0 in Run IIb, and a backup plan using an assembly site at UCSB is being worked out.

10.
Change Log
The monthly change log is shown in the accompanying figure. The net change to the EAC is 0.171 M$.  The largest items are in ECAL and pertain to added costs due to the purchase of the ADC chips as noted above. This change is roughly matched by DAQ scope reduction. Similarly, month ending increases in costs of CSC assembly are more than matched by decreases in the alignment system.  The HCAL increase is due to an increase in scope necessary to purchase QP fibers.  The Trigger and Silicon Tracker also have modest increases in their base costs.  A full log at the lowest WBS level is available in the Project Office should this information become necessary. The monthly report covers Change Requests at the 0.1 M$ level or above.

A sufficient level of contingency (e.g. 60% of the Estimate To Complete) is maintained so as to assure the successful completion of the US CMS baseline deliverables as specified in the CERN/US MOU for CMS. 

11. 
Milestones

The L1, L2, and L3 US CMS milestones have been rebaselined to be consistent with the v31 set of international CMS milestones.  The US CMS milestones are a subset of the CMS v31 general planning model, and have been approved by LHCC and CMS management, US CMS management, and the relevant US CMS L2 managers.  They have also been approved by the DOE/NSF Project Manager and FNAL Deputy Director and are described in CR# PO-006-2001.  

This new set of milestones is intended to replace any and all earlier sets of L1, L2, and L3 milestones.   Earlier milestones may have been revised or even deleted milestones in some cases.  There are a number of new milestones, which begin with a 1-thousand series ID# to differentiate from the earlier baseline milestones.  Some of the more salient features of the rebaselined v31 milestones are;

1.  The US CMS v27 baseline tracked 147 L1, L2, and L3 US CMS Milestones.  US CMS v31 will track 248.  Most of the additional milestones track installation and commissioning (I&C) activities for all CMS subsystems, and milestones for the recently rescoped Silicon Tracker subsystem.

2.  Following the lead of CMS, the baseline date to all milestones adopted in v31 has been reset.  This will avoid any confusion between CMS and US CMS.  If available, the v27 baseline date is shown in the milestone data, but US CMS will no longer track variances with respect to the v27 baseline date.  We will continue to track actual dates that milestones are achieved, and report variances again the v31 baseline dates.

3.  This v31 rebaseline allows an opportunity to reconsider the Agency Project Manager/FNAL Deputy Director (APM/DD) milestones.   The APM/DD milestones are intended to track US deliverables during design and production, through delivery to CERN.  The earlier list was made up of 28 milestones, and may or may not have overlapped the CMS milestones.  With this Change Request, we submit tracking 29 APM/DD milestones relevant to US deliverables, which are also a subset of the v31 CMS milestones for consistency.

4.  Some v31 US CMS milestones fall after the CD-4 JOG milestone 'US CMS Project Complete' of Sep30 '05.  All milestones after Sep30 ’05 are related to I&C effort at the CMS detector site (SX-5, UX-5).  There is presently some consideration for changing the ‘US CMS Project Complete’ to a date later than Sep30 ’05 to include the US I&C effort for CMS.

12.
US CMS Issues

The financial conditions in Russia remain a source of concern. The ME1/1 electronics will not be bought by Russia, which makes for a large financial problem. Overall, CMS has a funding shortfall  of about 15% of the cost of the detector. The intent of CMS is to address this problem by finding new collaborators, staging, and asking for additional funds.

In the specific case of US CMS  the Project Office is holding a series of EMU and HCAL reviews in order to address the US response to this CMS-wide potential problem.  The HCAL project, after the QP fiber scope increase, appears to be under control. For EMU a scope increase of ~ 2.0 M$ will be needed to cover a Russian shortfall.  These increases should cover the areas in CMS where the US has overall management responsibility.

The schedule for the LHC experiments has already had serious impact on the US CMS cost estimate. The Project Office will, therefore, need to take some care to track the overall CMS schedule. US CMS plans are now compatible with the V31 schedule, with a consequent impact on planning installation and commissioning. 

Overview of US CMS Project

40 Months of Reporting
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L2 Cost Performance Report

[image: image3.wmf]AY $                                     Cost Performance Report for Cumulative - Month Ending SEPTEMBER  2001                                          AY $

WBS 

BCWS

BCWP

ACWP

SV

CV

BAC

EAC

VAC

1 - EMU

$23,698,084

$20,889,810

$19,706,787

($2,808,274)

$1,183,023

$35,850,762

$33,941,313

$1,909,448

2 - HCAL

$29,891,666

$25,771,870

$24,017,787

($4,119,796)

$1,754,083

$39,142,535

$39,206,900

($64,365)

3 - TRIDAS

$5,567,516

$4,586,221

$4,378,377

($981,295)

$207,844

$11,652,090

$11,196,170

$455,921

4 - ECAL

$9,366,564

$5,708,602

$5,250,716

($3,657,962)

$457,886

$11,801,248

$11,507,394

$293,854

5 - FPIX

$1,537,342

$1,426,833

$1,242,042

($110,509)

$184,791

$6,783,727

$6,762,728

$20,999

6 - CP

$22,584,343

$22,577,783

$18,040,440

($6,560)

$4,537,343

$23,000,000

$23,000,000

$0

7 - PO

$4,182,162

$4,124,678

$3,753,849

($57,484)

$370,829

$7,592,284

$7,520,479

$71,805

8 - SiTrk

$370,807

$213,810

$172,523

($156,997)

$41,287

$3,342,169

$3,345,555

($3,386)

0 - US CMS

$97,198,485

$85,299,607

$76,562,521

($11,898,877)

$8,737,086

$139,164,816

$136,480,539

$2,684,277

 

 

Contingency

$28,085,184

$30,769,461

Total US CMS Project

$167,250,000

$167,250,000

Calculations based on Cum Data

Sch.  Performance  Index (SPI = BCWP/BCWS)

88%

Calculations based on BAC 

Cost Performance Index (CPI = BCWP/ACWP)

111%

Remaining Work (ETC) = BAC-BCWP

$53,865,208

Cost Var. % ((Cum BCWP-Cum ACWP)/BCWP)

10%

Contingency % = (Contingency / (BAC-BCWP))

52%

Sch Var. % ((Cum BCWP-Cum BCWS)/BCWS)

-12%

Program Completed % (Cum BCWP/BAC)

61%

Calculations based on Obligations

Calculations based on EAC

CUM Obligations

$92,074,511

Remaining Work (ETC) = EAC-BCWP

$51,180,932

Cost Performance Index (OPI = BCWP/Oblig.)

93%

Contingency % = (Contingency / (EAC-BCWP))

60%

Oblig. Var. % ((Cum BCWP-Cum Oblig)/BCWP)

-8%

Program Completed % (Cum BCWP/EAC)

62%


                             Change in Estimated Costs for this Month – AY$
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WBS 

BCWS

BCWP

ACWP

SV

CV

BAC

EAC

VAC

1 - EMU

$476,637

$404,733

$525,404

($71,904)

($120,671)

($218,199)

($2,127,647)

$1,909,448

2 - HCAL

$1,086,620

$1,950,200

$899,353

$863,580

$1,050,847

$689,520

$753,885

($64,365)

3 - TRIDAS

$149,763

$59,958

$42,940

($89,804)

$17,018

($2,120,164)

($2,576,084)

$455,921

4 - ECAL

$1,769,734

$223,986

$201,686

($1,545,749)

$22,300

$1,769,259

$1,475,405

$293,854

5 - FPIX

$9,310

$144,490

$15,963

$135,180

$128,526

$29,936

$8,937

$20,999

6 - CP

($59,448)

$2,420,699

$28,046

$2,480,147

$2,392,652

$0

$0

$0

7 - PO

$115,345

$444,921

$50,807

$329,576

$394,114

$22,998

($48,807)

$71,805

8 - SiTrk

$76,377

$0

$9,993

($76,377)

($9,993)

($1,866)

$1,520

($3,386)

0 - US CMS

$3,624,338

$5,648,987

$1,774,194

$2,024,649

$3,874,793

$171,485

($2,512,792)

$2,684,277


CR/CO Monthly Log in FY$ - All Changes
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TITLE.

CHANGE

WBS

Brief Description                                                                  FY$

1.1

E-Muon

($218,199)

EMU-050-2001

Clock Control Board components, boards, assembly $28K

EMU-051-2001

Change L1-3 Milestones according to the CMS V31 plan

EMU-052-2001

Adjustments to CSC Tests, Materials, FNAL tasks  $197K

EMU-053-2001

Procurement  for Cooling Plates                                    $23K

EMU-054-2001

Staging  - EMU Alignment System                           ($451.5K)

1.2

Hadron Cal.

$689,520

HCAL-006-2001

Re-baselining of HF, TRIDAS System and Front-end.

     QP Fibers for HF                                                     $405K

     Guest Engineer assigned to HCAL                     $220K

     Supervision to assemble HV cables/modules  $234K

     Travel/M&S cost for Test Beam 2002                 $125K

     Dropping the Layer 0 readout                             ($332K)

1.3

TRIDAS

($2,120,164)

DAQ-004-2001 

This change request incorporates the design change 

     of the EMU trigger track-finder system from a 6-crate

     system to a single crate system. 

1.4

Elect. Cal.

$1,769,259

ECAL-007-2001

Adjustments for MPOs, APDs, engineering/programmer

     APD noise measuring station, Programmer for APD 

     Sorting Machine, Caltech Optical Engr FY02,

     Evaluation, and extra design/testing for FPPA

1.5

Frd. Pixels

$29,936

FP-004-2001

Moved work/budget into the future; escalated $K 

1.6

Com. Prj.

$0

CP-004-2001

ECAL installation tooling EDIA                             $97K

     Field mapping                                                    $189K

     Remaining funds reduced to maintain CP capped BAC

1.7

Proj. Office

$22,998

PO-007-2001

S/W design consult. (M&S) & support of education/outreach

PO-006-2001

US CMS MILESTONES

1.8

SiTrk

($1,866)

SiTrkr-004-2001

Due to the delays in the delivery of detectors and hybrids

1

CMS BAC

$171,485

Notes: 

1.  All Change Requests are located on the U.S. Website at: http://uscms.fnal.gov/

2.  Backup information is available:  See U.S. CMS Baseline Change Files.

3.  Changes cost, schedule and technical are approved in accordance in the PMP.

4.  Significant change in scope will be approved through formal change requests submittal to DOE.


CR Summary in AY$
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DOE/NSF PM and FNAL DD CMS Milestones

DOE/NSF Project Manager and FNAL Deputy Director milestones are under Change Control as described in the US CMS PMP.  Any 3 month change in a APM/DD milestone requires the signatures of both the DOE/NSF PM and FNAL DD for approval.
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September 2001 Milestone Report
This report describes any activity in the L1, L2, and L3 US CMS milestones.  For a copy of the full report, go to the US CMS website at http://uscms.fnal.gov:8001/project_office/planning/.  
	Milestone ID/Name
	EMU M-015 ‘Begin CSC Mass Production at PNPI/ St. Petersburg’

	Milestone Level
	ML2

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	22-Oct-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments, Reason for Date Change:

Date: Fri, 2 Nov 2001 19:14:47 -0500 (EST)

From: Guenakh Mitselmakher <mitselmakher@phys.ufl.edu>

To: Yuri M.Ivanov <yumi@mail.pnpi.spb.ru>

Cc: Andrey Korytov <korytov@phys.ufl.edu>,

Lillian Ramond <lramond@phys.ufl.edu>,

Subject: Re: October monthly working report from PNPI

Dear Yuri,

Congratulations to the PNPI group on the start of the mass production at

PNPI. You (and we all) met an important milestone.

Gena

On Fri, 2 Nov 2001, Yuri M. Ivanov wrote:

> Dear Andrey,

>

> All shipments from FNAL with chamber parts and chemicals

> were successfully delivered to PNPI in the middle of

> October. Full inspection of received parts will be finished

> by the end of November.

>

> >From 22 October we have started mass production of ME2/1 chambers.

> At the moment we have finished the polishing and bar gluing 7 panels

> (first chamber set), next 3 panels (from second chamber set) are

> ready for bar gluing.

>

> With best regards,

> Yuri

(G. Mitselmakher)


	Milestone ID/Name
	HCAL HB-016 ‘HB-1 End Module Assembly in SX5’

	Milestone Level
	ML1

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	31-Oct-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: Yes

	Comments (Reason for Change):  This milestone is complete. (T. Shaw)


	Milestone ID/Name
	HCAL HB-029 ‘HF Optics (fiber) Procurement Start

	Milestone Level
	ML3

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	31-Oct-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  Fiber procurement PO was placed on 31Oct01. (Y. Onel/J. Freeman)




	Milestone ID/Name
	HCAL HB-039 ‘HF: Start PMT Procurement’

	Milestone Level
	ML3

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	31-Oct-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  PMT procurement PO was placed on 31Oct01. (Y. Onel/J. Freeman)


	Milestone ID/Name
	ECAL E-004 ‘400 Proto Electronics Channels Test’

	Milestone Level
	ML2

	Baseline Date
	30-Sep-01

	Previous Projected Date
	30-Sep-01

	New Projected Date
	30-Sep-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: See below.

	Comments (Reason for Change):

This milestone has been pushed back by 1 year due to delays in the production of the electronics.  The consequence of these delays is that we will not be able to calibrate every supermodule before installation in 2004 (R. Rusack).


	Milestone ID/Name
	ECAL E-006 ‘Module 0 (400 channels) Prototype Complete’

	Milestone Level
	ML2

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	31-Oct-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: See below.

	Comments (Reason for Change):

This milestone has been pushed back by 1 year due to delays in the production of the electronics.  The consequence of these delays is that we will not be able to calibrate every supermodule before installation in 2004 (R. Rusack).


	Milestone ID/Name
	FPIX T-001 ‘Final Full-Size Sensor – Submission’

	Milestone Level
	ML2

	Baseline Date
	31-Jul-01

	Previous Projected Date
	31-Jul-01

	New Projected Date
	15-Sep-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  PO went out 9/15/01, has been accepted.  Parts expected beginning April 2002.  (B. Gobbi)


	Milestone ID/Name
	FPIX T-002 ‘Final Full Size ROC Submission (DMILL)’

	Milestone Level
	ML2

	Baseline Date
	30-Sep-01

	Previous Projected Date
	30-Sep-01

	New Projected Date
	30-Nov-01

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  Submission anticipated end Nov. 2001

Samples in 12w, wafers expected beginning March 2002.  (B. Gobbi)


	Milestone ID/Name
	CP S-057 ‘Finish Assembly of YE-1’

	Milestone Level
	ML3

	Baseline Date
	30-Sep-01

	Previous Projected Date
	30-Sep-01

	New Projected Date
	30-Sep-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  The YE-1 assembly has been finished including the attachment of the nose pieces. (D. Loveless)


	Milestone ID/Name
	CP S-059 ‘End Assembly of YE+3’

	Milestone Level
	ML3*

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	30-Nov-01

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  FCI has started on the assembly of YE+3 in the last few days.  It will not be finished until the end of November. (D. Loveless)


	Milestone ID/Name
	SiTrkr T-1045 ‘Tender for Sensors’

	Milestone Level
	ML2

	Baseline Date
	29-Feb-00

	Previous Projected Date
	29-Feb-00

	New Projected Date
	31-May-00

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone has been met. It was marked as having been completed May 2000. The delay will not cause a delay in the sensor delivery schedule (J. Incandela).


	Milestone ID/Name
	SiTrkr T-1026 ‘Start Delivery of Front-End Chips’

	Milestone Level
	ML2

	Baseline Date
	30-Apr-01

	Previous Projected Date
	30-Apr-01

	New Projected Date
	30-Apr-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone was met on time (J. Incandela).


	Milestone ID/Name
	SiTrkr T-027 ‘Begin Sensor Module Construction (for M200)’

	Milestone Level
	ML2

	Baseline Date
	31-Oct-01

	Previous Projected Date
	31-Oct-01

	New Projected Date
	31-Oct-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  Some modules have been completed and the others are scheduled to be completed by early calendar '02. I believe that the milestone has been met in the strict sense but that the M200 sensor production will be completed

somewhat later than expected (a few months) (J. Incandela).


DEFINITIONS

The following acronyms are used in the management of the US CMS Project.   These terms are not provided as formal definitions for any/all cost and schedule systems, but are defined here as they apply to the US CMS Project.

ACWP (Actual Cost of Work Performed).  Actual cost (in $) reported through the US CMS cost accounting system up to the present date for a specific WBS#, subproject, or project. This number is not derived, nor an estimate, but contains the actual costs incurred to date.

AY$ (Actual Year Dollars).  Dollars in the year spent.  Allows the project to estimate out year expenditures while considering escalation estimates.  The US CMS project uses the inflation estimates for energy research projects as recommended by the DOE.

BA (Budget Authority).  Cumulative funds currently allocated and authorized by the Department of Energy and the National Science Foundation that may be committed and spent by US CMS institutions for project-related activities.

BAC (Budget at Completion).  The total estimated cost (in $) of the project at completion for a given subproject, or project.  This is the base cost only and does not include the contingency estimate.  For US CMS, BAC and EAC are identical.

BCWP (Budgeted Cost of Work Performed).  A measure (in $) of the amount of planned work for a specific WBS#, subproject, or project that has been physically accomplished up to the present date. This number is based upon the % complete for each active task in a subsystem project file.

BCWS (Budgeted Cost of Work Scheduled).   A measure (in $) of the amount of scheduled work in the project up to the present date for a specific WBS#, subproject, or project.  This number is derived from the estimated cost of the planned work to date in a subsystem project file.

CLAC (Closed and Completed Costs).  The actual costs of those tasks which were completed more than one year ago and for which budget authority has been set to zero.

Contingency (TPC-EAC).  The difference (in $) between the total cost of the project (TPC) and the total estimated base cost of the project (EAC).  For US CMS, contingency funds are maintained at L1 in the US CMS Project Office.

Contingency % (TPC-EAC/ETC).  A measure (in %) between the funds above the estimated base cost (contingency) and the amount of work not yet accomplished (ETC).  US CMS attempts to hold contingency % at ~50% over the life of the project.

CPI % (Cost Performance Index) = ACWP/BCWP.  A measure (in %) of the Actual Cost of Work Performed (actual invoices) versus the Budgeted Cost of Work Performed (% complete estimate).  Values greater than 1.0 represents a ‘cost overrun’ condition, and values less than 1.0 represent a ‘cost under run’ condition.
CV (Cost Variance) = BCWP – ACWP.  The difference (in $) between the estimated value of work performed and the actual cost expended for a specific WBS#, subproject, or project.  A large positive number may indicate that the work is not being invoiced in a timely manner.  A large negative number may indicate that the cost is overrun or will likely overrun in the future.

CV % (Cost Variance %) = (BCWP-ACWP)/BCWP = 1 – CPI.  A measure (in %) of the Budgeted Cost of Work Performed minus the Actual Cost of Work Performed, divided by the Budgeted Cost of Work Performed.

EAC (Estimate at Completion).  This is the total estimated cost (in $) of the project (or subproject) at completion.  This is the base estimated cost only and does not include the contingency estimate.  For US CMS, BAC and EAC are identical.
ETC (Estimate to Complete).  EAC-BCWP.  This is the difference (in $) between the total estimated cost of the project (EAC), and the work already accomplished (BCWP).  In other words, it is the work not yet completed on the project.
Obl. (Obligations).  The total amount (in $) of any actual invoiced cost plus any uncosted commitments listed for a specific WBS#, subproject, or project.

OPI % (Obligation Performance Index) = Obl/BCWP. A measure (in %) of the assigned obligations versus actual work accomplished (BCWP) for any WBS#, subproject, or project.

OV (Obligation Variance) = BCWP – Obligations.  A measure (in $) of the difference between the Budgeted Cost of Work Performed and the total obligations for any WBS#, subproject, or project.
PPI % (Project Performance Index) = BCWP/EAC.  A measure (in %) of the amount of Budgeted Cost of Work Performed versus the total Estimate at Completion.  This is a percentage estimate of how much of the total project is physically completed at any time.

SOW (Statement of Work).  A non-binding annual agreement between a US CMS collaborating institution and the US CMS Project that describes the amount of work, along with related costs and resources needed to achieve the work, which that institution is responsible for in any given fiscal year.

SPI % (Schedule Performance Index) = BCWP/BCWS. A measure (in %) of the Budgeted Cost of Work Performed versus the Budgeted Cost of Work Scheduled for any given WBS#, subproject, or project.

SV (Schedule Variance) = BCWP - BCWS.  The difference (in $) between the value of physical work performed (BCWP) and the value of the work planned (BCWS) for any WBS#, subproject, or project.

SV % (Schedule Variance %) = (BCWP-BCWS)/BCWS = SPI – 1.  A measure (in %) of the Budgeted Cost of Work Performed minus the Budgeted Cost of Work Scheduled, divided by the Budgeted Cost of Work Scheduled.

TPC (Total Project Cost).  This is the total cost (in $) of the project (or subproject). This includes the base cost estimate (EAC) and the contingency estimate.  For US CMS, the TPC = 167.5M AY$.

VAC (Variance at Completion) = BAC-EAC. This is a measure (in $) of the difference between the Budget at Completion and the Estimate at Completion.  For US CMS BAC = EAC, so VAC = 0 in all cases.
WBS (Work Breakdown Structure) – A method of hierarchically numbering tasks in a traditional outline numbering format.  The WBS is used in US CMS to track all resources, schedules, and costs.  A WBS# is one of the outline numbers that is used in the subproject for tracking. 
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		US CMS Summary Data																																																																		Funding		Cum Funds		CMS Funding Shape

		Date		Cum BCWS		Cum BCWP		Cum ACWP		Cum Obl		Cont (AYM$)		BAC (AYM$)		CLAC(AYM$)		BCWP/BCWS		ACWP/BCWP		Obl/BCWS		BCWP/EAC		Cont/(EAC-BCWP)		Cont (AYM$)		EAC(AYM$)		TPC(AYM$)				CumBA(AYM$)		EAC(AYM$)		Cum BCWS						(EAC-Base)/BCWP				(EAC-BASE)/BASE																						CUM Funding Shape

												TPC-EAC		sum(BCWS)		closed														bac up to FY02				Sep-96		2.3				2.3

		Sep-96		2.3		2.3		2.3		2.3								1		1		1												Sep-97		6.92				6.92																												2.3		2.3		0.0054991034

		Sep-97		6.92		6.92		6.92		6.92						0		1		1		1												Sep-98		17.87		119.53		18.48																												4.6		6.9		0.0164973102

		Jun-98		16.48		13.15		10.91		11.83		48.74		118.51		9.22		0.7979368932		0.8296577947		0.7178398058		0.1109611003		0.4626044039		48.74		118.51		167.25		Sep-99		55.9		124.4		52.1						0				0																				6.9		0.0164973102

		Jul-98		17.4		15.09		11.48		14.27		48.74		118.51		9.22		0.8672413793		0.760768721		0.8201149425		0.1273310269		0.4712821505		48.74		118.51		167.25		Sep-00		80.16		130		72.1						0				0																				6.9		0.0164973102

		Aug-98		17.67		16.67		11.69		14.68		47.72		119.53		9.22		0.9434069044		0.7012597481		0.830786644		0.1394628963		0.4639315575		47.72		119.53		167.25		Sep-01		101.43		135.25		92.48						0.0611877624				0.0086068686																				6.9		0.0164973102

		Sep-98		18.48		16.68		14.34		18.05		47.72		119.53		9.22		0.9025974026		0.8597122302		0.9767316017		0.1395465573		0.463976665		47.72		119.53		167.25		Sep-02		129.24		147.25		110.76						0.0611510791				0.0086068686																		11		17.9		0.04279737

		Oct-98		27.89		25.39		14.69		24.87		47.72		119.53		9.22		0.910362137		0.5785742418		0.8917174615		0.2124152932		0.5069046102		47.72		119.53		167.25		Sep-03		152.07		157.25		121.92						0.0401732966				0.0086068686

		Nov-98		37.27		35.47		15		25.59		47.72		119.53		9.22		0.9517037832		0.4228925853		0.6866112155		0.2967455869		0.5676897454		47.72		119.53		167.25		Sep-04		167.25		167.25		128.4						0.0287566958				0.0086068686

		Dec-98		37.68		35.67		18.3		26.02		48.59		118.66		9.22		0.946656051		0.5130361648		0.690552017		0.3006067757		0.585492228		48.59		118.66		167.25														0.0042052145				0.001265716

		Jan-99		39.21		36.1		18.73		32.27		48.59		118.66		9.22		0.9206834991		0.5188365651		0.8230043356		0.3042305748		0.5885416667		48.59		118.66		167.25														0.0041551247				0.001265716

		Feb-99		42.59		39.69		19.39		33.25		48.59		118.66		9.22		0.9319088988		0.4885361552		0.7806996948		0.3344850834		0.6152969482		48.59		118.66		167.25														0.0037792895				0.001265716

		Mar-99		42.6		40.2		19.74		33.58		49.55		117.7		9.22		0.9436619718		0.4910447761		0.7882629108		0.3415463042		0.6393548387		49.55		117.7		167.25														-0.0201492537				-0.0068348663

		Apr-99		45.66		42.7		20.02		42.41		49.55		117.7		9.22		0.935173018		0.468852459		0.9288217258		0.362786746		0.6606666667		49.55		117.7		167.25														-0.018969555				-0.0068348663

		May-99		46.5		44.03		23.1		44.61		48.48		118.77		9.22		0.9468817204		0.5246422893		0.9593548387		0.3707165109		0.6486486486		48.48		118.77		167.25														0.0059050647				0.0021939077

		Jun-99		51.21		47.61		23.81		42.94		48.21		119.04		9.22		0.9297012302		0.50010502		0.8385081039		0.3999495968		0.6749265015		48.21		119.04		167.25														0.0111321151				0.0044721964

		Jul-99		51.39		48.18		23.94		42.92		47.53		119.72		9.22		0.9375364857		0.496886675		0.835181942		0.4024390244		0.6643835616		47.53		119.72		167.25														0.0251141553				0.0102101089

		Aug-99		52.77		49.3		25.3		43.1		44.91		122.34		9.22		0.9342429411		0.5131845842		0.8167519424		0.4029753147		0.6148685652		44.91		122.34		167.25														0.0776876268				0.0323179479

		Sep-99		54.16		48.63		33.49		52.74		42.85		124.4		9.22		0.8978951256		0.6886695455		0.9737813885		0.3909163987		0.5655272535		42.85		124.4		167.25														0.121118651				0.0497004472																		38		55.9		0.1336521219

		Oct-99		58.41		49.57		35.89		53.64		42.3		124.95		9.22		0.848656052		0.724026629		0.9183359014		0.3967186875		0.5611568055		42.3		124.95		167.25														0.1299172887				0.0543414058

		Nov-99		59.37		50.15		46.31		54.91		42.12		125.13		9.22		0.8447027118		0.9234297109		0.9248778845		0.4007831855		0.5617497999		42.12		125.13		167.25														0.132003988				0.055860265

		Dec-99		59.85		51.12		47.83		56.13		42.9		124.35		9.22		0.8541353383		0.9356416275		0.9378446115		0.4110977081		0.5858254814		42.9		124.35		167.25														0.1142410016				0.0492785419

		Jan-00		64.67		51.75		41.97		56.81		42.9		124.35		9.22		0.8002164837		0.8110144928		0.8784598732		0.4161640531		0.5909090909		42.9		124.35		167.25														0.1128502415				0.0492785419

		Feb-00		63.7		54.42		42.53		57.2		38.83		128.42		9.22		0.8543171115		0.7815141492		0.8979591837		0.4237657686		0.5247297297		38.83		128.42		167.25														0.1821021683				0.0836216353

		Mar-00		64.77		55.71		44.31		57.92		38.67		128.58		9.22		0.8601204261		0.7953688745		0.894241161		0.4332711153		0.530671058		38.67		128.58		167.25														0.1807574942				0.0849717323

		Apr-00		65.73		58.38		43.79		57.09		38.66		128.59		9.22		0.8881789137		0.7500856458		0.8685531721		0.4540010887		0.5506338128		38.66		128.59		167.25														0.1726618705				0.0850561134

		May-00		66.82		59.26		47.2		62.27		38.21		129.04		9.22		0.8868602215		0.7964900439		0.9319066148		0.4592374458		0.5475781026		38.21		129.04		167.25														0.1776915289				0.0888532613

		Jun-00		68.2		59.95		48.33		65.36		38.04		129.21		9.22		0.8790322581		0.8061718098		0.9583577713		0.4639733767		0.5492347675		38.04		129.21		167.25														0.1784820684				0.0902877394

		Jul-00		69.4		61.38		52.2		70.11		37.85		129.4		9.22		0.8844380403		0.8504398827		1.0102305476		0.4743431221		0.5564539841		37.85		129.4		167.25														0.1774193548				0.0918909797

		Aug-00		70.27		61.92		53.94		71.49		36.71		130.54		9.22		0.8811726199		0.871124031		1.0173616052		0.4743373679		0.5349752259		36.71		130.54		167.25														0.1942829457				0.1015104211

		Sep-00		73.82		63.06		56.1		72.52		36.94		130.31		9.22		0.8542400433		0.8896289248		0.9823895963		0.483922953		0.5492936803		36.94		130.31		167.25														0.1871233746				0.0995696566																		24.3		80.2		0.1917513449

		Oct-00		80.72		64.58		56.12		71.25		33.57		133.68		9.22		0.800049554		0.8689996903		0.8826808722		0.4830939557		0.4858176556		33.57		133.68		167.25														0.2349024466				0.1280060754																				80.2		0.1917513449

		Nov-00		80.63		67.83		59.11		73.49		33.51		133.74		9.22		0.841250155		0.8714433142		0.9114473521		0.5071781068		0.5084205735		33.51		133.74		167.25														0.224531918				0.1285123618

		Dec-00		79.28		69.87		60.35		74.55		31.88		135.37		9.22		0.8813067608		0.8637469586		0.9403380424		0.516140947		0.4867175573		31.88		135.37		167.25														0.2413052812				0.1422664754

		Jan-01		81.89		71.36		61.6		75.47		31.86		135.39		9.22		0.8714128709		0.8632286996		0.9216021492		0.5270699461		0.4975792597		31.86		135.39		167.25														0.2365470852				0.1424352375

		Feb-01		83.2		72.9		62.4		77.6		30.55		136.7		9.22		0.8762019231		0.8559670782		0.9326923077		0.5332845647		0.4788401254		30.55		136.7		167.25														0.2495198903				0.153489157

		Mar-01		84.04		74.06		64.55		80.62		29.02		138.23		44.4		0.8812470252		0.8715906022		0.9593050928		0.5357737105		0.4522362475		29.02		138.23		167.25														0.2662705914				0.16639946

		Apr-01		86.24		75.63		65.3		81.02		28.58		138.67		44.4		0.876971243		0.8634139892		0.939471243		0.5453955434		0.4533629442		28.58		138.67		167.25														0.2665608885				0.1701122268

		May-01		88.66		76.7		66.79		81.93		28.53		138.72		44.4		0.8651026393		0.8707953064		0.924092037		0.5529123414		0.4600128991		28.53		138.72		167.25														0.263494133				0.1705341321

		Jun-01		90.3		77.8		69.9		89.1		28.43		138.82		44.4		0.861572536		0.8984575835		0.9867109635		0.5604379772		0.4659128155		28.43		138.82		167.25														0.2610539846				0.1713779428

		Jul-01		92.48		78.55		73.55		92.37		28.34		138.91		44.4		0.8493728374		0.9363462763		0.9988105536		0.5654740479		0.4695162359		28.34		138.91		167.25														0.2597071929				0.1721373724

		Aug-01		93.58		79.65		74.79		91.93		28.26		138.99		44.4		0.8511434067		0.9389830508		0.9823680274		0.5730628103		0.4762386249		28.26		138.99		167.25														0.2571249215				0.1728124209

		Sep-01		97.2		85.3		76.56		92.07		30.77		139.16		55		0.8775720165		0.8975381008		0.9472222222		0.625		0.6012114107		30.77		136.48		167.25														0.2106682298				0.1516327736

		Oct-01																														167.25

		Nov-01																														167.25

		Dec-01																														167.25

		Jan-02																														167.25

		Feb-02																														167.25

		Mar-02																														167.25

		Apr-02																														167.25

		May-02																														167.25

		Jun-02																														167.25

		Jul-02																														167.25

		Aug-02																														167.25

		Sep-02																														167.25

		Oct-02																														167.25

		Nov-02																														167.25

		Dec-02																														167.25

		Jan-03																														167.25

		Feb-03																														167.25

		Mar-03																														167.25

		Apr-03																														167.25

		May-03																														167.25

		Jun-03																														167.25

		Jul-03																														167.25

		Aug-03																														167.25

		Sep-03																														167.25

		Oct-03																														167.25

		Nov-03																														167.25

		Dec-03																														167.25

		Jan-04																														167.25

		Feb-04																														167.25

		Mar-04																														167.25

		Apr-04																														167.25

		May-04																														167.25

		Jun-04																														167.25

		Jul-04																														167.25

		Aug-04																														167.25

		Sep-04																														167.25

		Oct-04																														167.25

		Nov-04																														167.25

		Dec-04																														167.25

		Jan-05																														167.25

		Feb-05																														167.25

		Mar-05																														167.25

		Apr-05																														167.25

		May-05																														167.25

		Jun-05																														167.25

		Jul-05																														167.25

		Aug-05																														167.25

		Sep-05																														167.25

		Oct-05

		Sep-01		92.48		92.48																				0.5		27		140.25		167.25																																				21.3		101.5		0.2426778243

		Sep-02		110.76		110.76						-55.38														0.5		20		147.25		167.25																																				21.8		123.3		0.2947997609

		Sep-03		121.92		121.92						-60.96														0.5		10		157.25		167.25																																				21.7		145		0.3466826061

		Sep-04		128.4		128.4						-64.2														0.5		0		167.25		167.25																																				16		161		0.3849372385

		Sep-05												167.25																																				0.3970096893																		6.3		167.3		0.4

																																																																				167.3

								EAC (AYM$)

				EMU		HCAL		TRIDAS		ECAL		FPIX		CP				PO		SiTrkr																		TRIDAS		ECAL		Fpix		PO		SiTrkr

		Jun-98

		Jul-98

		Aug-98		28.81		32.61		13.29		8.53		5.64		24.53				6.08		0

		Sep-98

		Oct-98

		Nov-98

		Dec-98

		Jan-99

		Feb-99		28.43		33.12		13.28		8.77		5.66		23.87				5.61

		Mar-99		28.43		32.79		13.23		8.27		5.52		23.87				5.6

		Apr-99		28.43		32.79		13.23		8.27		5.52		23.87				5.6

		May-99		28.64		32.83		13.23		8.75		5.94		23.87				5.51

		Jun-99		29.16		32.83		13.26		8.58		5.76		23.87				5.63

		Jul-99		29.59		32.83		13.31		8.57		5.92		23.87				5.63

		Aug-99		31.97		32.95		13.31		8.58		6.04		23.94				5.63

		Sep-99		31.97		33.05		13.32		8.65		6.05		23.99				7.37

		Oct-99		31.98		35.62		13.51		8.64		6.05		23.99				5.12		2.99

		Nov-99		31.98		35.66		13.52		8.82		6.05		23.99				5.12

		Dec-99		32.01		35.73		13.52		8.82		6.1		23				5.17

		Jan-00		32.01		35.73		13.52		8.82		6.1		23				5.17

		Feb-00		33.85		37.03		12.98		9.45		5.98		23				6.12

		EAC		33.94		39.21		11.2		11.51		6.76		23				7.52		3.35		136.49

		(Current/Base-1)100		17.806317251		20.2391904324		-15.726109857		34.9355216882		19.8581560284		-6.2372604974				23.6842105263		12.0401337793		106.6001593511

		BCWP		20.89		25.77		4.59		5.71		1.43		22.58				4.12		0.21		85.3

		% Complete		61.5497937537		65.7230298393		40.9821428571		49.6090356212		21.1538461538		98.1739130435				54.7872340426		6.2686567164

		% Complete/Cont Used		3.4566268188		3.2473151562		-2.6059936774		1.4200170263		1.0652472527		-15.7399090651				2.3132387707		100

		Contingency Use		0.245572044		0.2561117579		-0.4553376906		0.5218914186		0.7832167832		-0.0677590788				0.3495145631		1.7142857143

		Scope		1.3		2.71		-1.7		1.7				0				0.7		2.99

		Contingency - Scope		0.1833413116		0.1509507179		-0.0849673203		0.2241681261		0.7832167832		-0.0677590788				0.1796116505		1.7142857143

		EAC-Base		5.13		6.6		-2.09		2.98		1.12		-1.53				1.44		3.35
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