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Assessment of the US CMS Detector Project Manager

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

· The BCWS  approximately saturates the BA for each FY which indicates that the schedule is consistent with the available funding.

· The project has a cumulative BCWP/BCWS = 89%.  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 FY01 and FY02 is somewhat above the expected budget authority for US CMS. The residual BA carried over from years prior to FY01 will serve as contingency available for schedule advancement or cost increases in FY02 as needed. 

· The cumulative obligations of 99.15 M$ can be compared to the cumulative BCWS of 103.48 M$ indicating that the PO is getting the funds out to the groups working in US CMS. FY02 SOWs have been sent out to the universities and are being signed early in the FY .

· The obligations consist of paid actuals plus outstanding commitments. Paid actuals are 82.31 M$ or 89% of the BCWP of 92.54 M$ which indicates a reasonable lag in university invoices. Therefore, “closed and completed ( = CLAC )” tasks  are defined in a  “rolling closeout” of tasks reported to have been completed a year ago. The closed and completed tasks are 63.65 M$ or 77% of all actual costs.

· The Estimate at Complete (EAC) is used, as the best estimator of the true project cost. The cost of a completed and closed task at the lowest WBS level is taken to be the actual invoiced cost (ACWP). The true cost of an incomplete task is taken to be the estimated cost (BAC). The difference between EAC and BAC for the total cost of the project is only 0.36 M$.

· At this time the project is 65% complete. There is at present 25.57 M$ total contingency. The contingency is 52% of the estimated cost to complete, ETC = EAC – BCWP = 49.14 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%. 

Technical Status of US CMS

1.
CMS snapshot

The Comprehensive LHCC Review for CMS revealed a 68 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 and will be revisited in April, 2002.

The LHCC and CMS management has approved a new set of CMS milestones based upon the V31 schedule.  US CMS has selected a subset of these milestones which comprise the US CMS baseline.

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 50 % complete at Fermilab.

The electronics for the FAST sites have been delayed, which is primarily driven by the design of the ALCT board.  Prototype ALCT boards have now been stuffed and tested, with good results. At present, the FAST sites are scheduled to begin commissioning the CSC’s in mid calendar year 2002.  

The scope of ME has been set in discussion with the CMS Steering Committee. The ME1/1 outer electronics has been taken by US CMS as a scope increase. ME4/1 CSC will be built and ME4/2 will not. The electronics for ME4 will continue to be descoped.

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.   At present, the first half-barrel has been installed in SX5.  The second half barrel is at CERN and the scintillator packages are being inserted. 

The HF phototubes and quartz-plastic optical fibers are placed under contract. For the hybrid photodiode (HPD) optical transducers, the electrical and optical crosstalk problems have both been solved.  After these passed the QC tests, the HPD contract has been placed with the vendor. Production devices are under test at Minnesota.

The QIE ASIC and CCA ASIC have been delivered and first indications are favorable. It appears that one engineering cycle can be skipped with some good chance of success. The CCA has been resubmitted for production. The QIE is being reworked and will be resubmitted for production in mid 2002. 

A test of calibration using the radioactive source, scintillator, HPD, QIE, the optical link, GOL, and prototype 40 MHz electronics was made successfully. This is a major test of the HCAL electronics chain.

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. 

The calorimeter trigger is basically on schedule. 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.  

At present the US CMS plan for DAQ is to supply the complete “low luminosity”  system consistent with a FY05 end date for the project. The US deliverables are being reformulated, in consultation with CMS and CERN.

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. A full technical review is planned for Feb., 2002 before the next submission is made. Because there will be major chip modifications and testing required, this submission will place a call on US CMS contingency and this change is reflected in this months report. 

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 or early in CY02. The FPIX subsystem is a prime candidate for staging, however, being the last major installed piece of detector.

A rewrite of the FPIX project is in train to take into account the new Readout Chip (ROC) which is delayed and will be done in the IBM 0.25 um process. These schedule delays in the readout chip supplied by European collaborators will increase the US costs. 

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. This L2 subsystem is 95% complete.

8.
Project Office (PO)

For FY96 through FY99 the total ACWP for closed tasks is 44.43 AYM$. Costs are being tracked at the lowest WBS level and actual costs match closely to estimated costs. By definition there is a ~ 20 M$ lag between CLAC and ACWP due to the one year lag in invoices allowed before tasks are closed.

The schedule has now 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 at the Lehman review, Nov. 15, 2001. The P.O. has begun to plan for the Operations Review scheduled in April, 2002 and the annual major Lehman review scheduled in June, 2002.

9.
Silicon Strip Tracker (SiTkr)

Advance procurements of automation equipment are in train and the equipment is installed at Fermilab. Delays in the delivery of detectors and hybrids have slowed the assignment of technicians to the SiTrkr effort. Because of potential schedule conflicts with CDF and D0 in Run IIb, a backup plan to open a second assembly site at UCSB is being worked out and implemented.

10.
Change Log
The monthly change log is shown in the accompanying figure. The net change to the BAC is 0.24 M$. 

There is only one notable change this month. For ECAL, cost increases due to the need for testing and validation of an additional FPPA cycle are included. These were held until a full CMS technical review was help by the CMS Electronics Coordinator.

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.

11. 
Milestones and Schedule

In October 2001, the L1, L2, and L3 US CMS milestones were 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.  

There are a number of Level 2 milestones related to the Silicon Tracker that have not been updated due to a delay in the overall Silicon Tracker schedule, and the lack of a new approved schedule.  These milestones are;

	Level
	ID#
	Description
	Planned Start



	ML2
	T-1055
	M200 Modules Ready for Installation
	31-Jan-02

	ML2
	T-1066
	TOB: First Rod Ready
	31-Jan-02

	ML2
	T-1067
	TOB: TOB Ready for Module Integration
	31-Jan-02

	ML2
	T-1068
	First Assembled Rod Ready
	28-Feb-02

	ML2
	T-1069
	Rod Ready for Burn-In
	28-Feb-02


The delay in the overall Silicon Tracker project is driven by two problems; (1) the APV25 chip has shown pitting damage under some pathologies that has required additional study before freezing the design for production, and (2) the hybrid has recently shown problems in the fabrication process that may require changing vendors or processes to improve the quality control.  A new schedule has been developed by the Silicon Tracker Collaboration and submitted to CMS Management for approval.  The impact to the current Silicon Tracker schedule is ~9-12 months.  Once approved by CMS management, US CMS will update its milestones and process the necessary Change Control to be consistent with the approved schedule.  We anticipate that a new schedule will be approved in 1-2 months.
There have also been two notable achievements over the past month.  In the EMU subsystem, CSC are now being mass produced in Beijing (IHEP) with tooling produced at Fermilab, and is a major achievement for CMS in that all four FAST sites (UFlorida, UCLA, PNPI/St. Petersburg, IHEP/Beijing) are up and running.  Also, the HCAL group has begun receiving production HPD’s at the University of Minnesota, a critical component for the performance of the HCAL.  Twenty HPD’s have been received in January.  Thus far, all meet the performance and quality control specifications.  A production schedule has been presented that will allow us to meet the current CMS v31 schedule.   

On the overall CMS schedule, there is currently in draft form a v32 schedule that reflects the latest information on the production schedule for the LHC dipoles and takes into consideration the ~3-month civil engineering delay with the  UX5 cavern construction.  We anticipate an approved CMS v32 schedule in the near term.  At that time, US CMS will update its milestones and process the necessary Change Control to be consistent with the approved schedule.

12.
US CMS Issues

The financial conditions in Russia remain a source of concern. 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. The  ME project, after the ME1/1 electronics scope increase, also appears to be under control. These increases cover the areas in CMS where the US has overall management responsibility, HCAL, ME, and TRIDAS.

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. It is critical to have a definition of the transition to M&O from the DOE and NSF if we are to plan for the completion of the construction project.

In future, should cost experience be good, US CMS will apply contingency to scope increases which are intended to mitigate the 15% overall CMS shortfall.

Overview of the US CMS Project

44 Months of Reporting
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L2 Cost Performance Report
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Earned Value Narrative



SV for US CMS has remained constant at ~89% (SPI) for several months.  Current SV drivers are; ALCT and Gas/Cooling 

Contracts (EMU), Front-end electronics (HCAL), and VFE's (ECAL).  ALCT (EMU) and Front-end electronics (HCAL) are ~critical 

paths for their respective subsystems.  Both are being monitored/managed closely.

CV for US CMS has also been ~constant for several months, and shows ~10M 'lag' behind BCWP.  This is driven mostly by 

delayed invoicing (on average 7 months) with the collaborating universities.  Main driver of CV are electronics (EMU), HPD's,  

HF fiber, HF PMT's (HCAL), Light Source and FPPA (ECAL) and Endcap B (CP).  US CMS is closing work reported 100% complete 

and over one year old (see CLAC) to minimize this effect.

Available contingency on work remaining for US CMS is ~52%.  The goal for US CMS is to hold ~50% contingency/ETC over the 

life of the project.

In general terms, earned value parameters for US CMS are favorable.  Work (BCWP) is being accomplished at 89% of planned 

effort (BCWS), and BCWS attempts to saturate authorized budget authority and go as fast as technically possible.  At present, 

there are no foreseen difficulties in meeting our US committments to CMS within the TPC and according to the approved CMS 

scheduled (v31), though we note that US CMS is becoming increasing dependent upon the overall CMS collaboration as we 

approach the installation and commissioning phase of the construction project.

Cost Performance Report for Cumulative Month Ending January 2002



Total US CMS Obligations to Date



       Cumulative Data



Calculations Based Upon EAC

Remaining Work (ETC) = EAC - BCWP

Schedule Performance Index (SPI = BCWP/BCWS)

Cost Performance Index (CPI = BCWP/ACWP)

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

Program Completed % (BCWP/ EAC)

Cost Variance % ((BCWP - ACWP) / ACWP)

Schedule Variance % ((BCWP - BCWS) / BCWS)

Schedule Variance Narrative

Cost Variance Narrative

Contingency Narrative


                   Change in Estimated Costs for this Month – AY$
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Cost Performance Report for Current Month Ending January 2002


                  CR/CO Monthly Log in AY$ - All Changes
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Notes:

1.
Copies of all Change Requests are maintained in the U.S. CMS Project Office, and are available upon request.

2.
Supporting documentation (Change/Error Logs, Cost Performance Reports, etc.) is also maintained in the U.S. CMS Project Office and is available upon request.

3.
Any changes to the cost, schedule and/or technical baseline of the U.S. CMS Project are approved in accordance with the U.S. CMS Project Management Plan.

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 from the previously approved date in a APM/DD milestone requires the approval (via signatures) of the DOE/NSF PM and FNAL DD.
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January 2002 Milestone Report
	Milestone ID/Name
	EMU M-1019 ‘Begin CSC Assembly at IHEP/ Beijing’

	Milestone Level
	ML2

	Baseline Date
	30-Nov-01

	Previous Projected Date
	31-Dec-01

	New Projected Date
	31-Jan-02

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments, Reason for Date Change:   

Austin and Dan,

I am pleased to inform you that L2 milestone M 1019 "Begin CSC Mass Production at IHEP (Beijing)" (Jan 31,2002) was met. The Report is attached. Regards, Lillian
Subject: Re: Jan.2002 Monthly report of IHEP CMS/CSC

Dear Hesheng, Weiguo and Chunhua:

My congratulations on meeting a major CMS milestone - beginning of the mass CSC production at IHEP. From Chunhua's report I conclude that IHEP is off for a quick and very successful start of mass production.  We will be happy to help with the minor problems Chunhua mentioned in her report.

Best regards

                Guenakh


	Milestone ID/Name
	HCAL HE-020 ‘HE: Start Readout Box Production’

	Milestone Level
	ML3

	Baseline Date
	30-Nov-01

	Previous Projected Date
	01-Mar-02

	New Projected Date
	30-April-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone has been reset to April 30, 2002.  The drawings are being finalized by the designer  and a few integration issues remain to be resolved before starting production.  (J. Freeman, T. Shaw)


	Milestone ID/Name
	HCAL HB-029 ‘HB+1 Optical Assemblies Complete’

	Milestone Level
	ML3

	Baseline Date
	31-Dec-01

	Previous Projected Date
	28-Feb-02

	New Projected Date
	31-Mar-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone has been rescheduled for March 31, 2002.  There are a ~30 megatiles remaining to be constructed out of a total 612 tiles.  We estimate completion of the megatiles to be on or around 15March02. (Jim Freeman, Todd Nebel)


	Milestone ID/Name
	HCAL HL-005 ‘Start HPD Procurement’

	Milestone Level
	ML3*

	Baseline Date
	31-Dec-01

	Previous Projected Date
	31-Jan-02

	New Projected Date
	31-Jan-02

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone has been achieved.  The first 20/484 production HPD's have been delivered to the University of Minnesota.  Tests indicate that they meet all specifications and quality control requirements.  The optical cross-talk which had been a technical glitch for some time is now below the specifications.  (Jim Freeman, Arjan Heering)


	Milestone ID/Name
	HCAL HO-010 ‘HO: Start Readout Box Production’

	Milestone Level
	ML3

	Baseline Date
	31-Jan-02

	Previous Projected Date
	31-Jan-02

	New Projected Date
	31-Aug-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): This milestone has been rescheduled for 31Aug01.  At this point, the HO effort is in the conceptual stage and is expected to converge quickly due to the similarities with the HB and HE RBX's, once the design resources can be applied.

The HO RBX is a lower CMS priority than the HE and HB RBX effort since the HO RBX’s are the last to be installed and reside on the outer periphery of the detector.   While a lower priority for CMS, US CMS should continue to press on the HO design since the RBX factory resources are in place and on-project at FNAL in March 2002.  The factory will begin on HB and then the HE effort, but the HO effort must be available at the end of HE or it will cost US CMS $ (marching army) (J. Freeman, M. Reichanadter)


	Milestone ID/Name
	HCAL HF-1004

	Milestone Level
	ML2

	Baseline Date
	31-Jan-02

	Previous Projected Date
	31-Jan-02

	New Projected Date
	30-Apr-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone has been rescheduled for 30April02.  The delay is due to last-minute integration changes requested from CMS-CERN that will require some redesign of the HF Table (add in Z-motion).  (J. Freeman, I. Churin).


	Milestone ID/Name
	HCAL HF-030

	Milestone Level
	ML3

	Baseline Date
	31-Jan-02

	Previous Projected Date
	31-Jan-02

	New Projected Date
	30-Apr-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This milestone has been rescheduled for 30Apr02.  The delay is driven by the late delivery of the HF absorber from Russia, the late delivery of the fiber from US vendors, and some outstanding integration issues (J. Freeman, M. Reichanadter).


	Milestone ID/Name
	CP S-060 ‘End Assembly of YE+2’

	Milestone Level
	ML3

	Baseline Date
	30-Nov-01

	Previous Projected Date
	31-Jan-02

	New Projected Date
	31-Jan-02

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  Hi Mark,

Assembly of the endcap disks is proceeding well.  YE+2 has been finished and YE+1 has 9 sector blocks installed (out of 20 total).  If you get a chance, look at the CMS camera and you can see the progress on the YE+1 assembly.  We anticipate the assembly of YE+1 will be complete by mid-March.  There are no problems with the assembly.

                                               Cheers,

                                                  Dick


	Milestone ID/Name
	CP S-062 ‘End Assembly of YE+1’

	Milestone Level
	ML3

	Baseline Date
	31-Jan-02

	Previous Projected Date
	31-Jan-02

	New Projected Date
	31-Mar-02

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  Hi Mark,

Assembly of the endcap disks is proceeding well.  YE+2 has been finished and YE+1 has 9 sector blocks installed (out of 20 total).  If you get a chance, look at the CMS camera and you can see the progress on the YE+1 assembly.  We anticipate the assembly of YE+1 will be complete by mid-March.  There are no problems with the assembly.

                                               Cheers,

                                                  Dick


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 budgeted cost of the project and does not include any actual costs or the contingency estimates.

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 available funding 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.

EAC (Estimate at Completion).  This is the total estimated cost (in $) of the project (or subproject) at completion.  US CMS defines the EAC as a mix of Actual Costs (for all tasks reported 100% complete) and Estimated Budgets (for all tasks currently active or in the future).  As the project evolves, Actual Costs will increase while Budgets will decrease until at the end of the project, the EAC will contain only Actual Costs.  The total base cost of the project, work remaining, contingency % on work remaining, and % of project complete, are all calculated using EAC.
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.
Program Completed % = 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.

TPC (Total Project Cost).  This is the total cost (in $) of the project (or subproject). This includes the base cost estimate (EAC) and the contingency estimate.  For US CMS, the TPC = 167.25M AY$.

VAC (Variance at Completion) = BAC-EAC. This is a measure (in $) of the difference between the Budget at Completion and the Estimate at Completion.
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$)		BCWP/BCWS		CLAC/ACWP		ACWP/BCWP		Obl/BCWS		BCWP/EAC		Cont/(EAC-BCWP)		Cont (AYM$)		EAC(AYM$)		BA		TPC(AYM$)				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		0		1		1										2.3				Sep-97		6.92				6.92																												2.3		2.3		0.0054991034

		Sep-97		6.92		6.92		6.92		6.92						0		1		0		1		1										6.92				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		6.92		0.7979368932				0.8296577947		0.7178398058		0.1109611003		0.4626044039		48.74		118.51		17.87		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		6.92		0.8672413793				0.760768721		0.8201149425		0.1273310269		0.4712821505		48.74		118.51		17.87		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		6.92		0.9434069044				0.7012597481		0.830786644		0.1394628963		0.4639315575		47.72		119.53		17.87		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		6.92		0.9025974026				0.8597122302		0.9767316017		0.1395465573		0.463976665		47.72		119.53		17.87		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		6.92		0.910362137				0.5785742418		0.8917174615		0.2124152932		0.5069046102		47.72		119.53		55.9		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		6.92		0.9517037832				0.4228925853		0.6866112155		0.2967455869		0.5676897454		47.72		119.53		55.9		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		6.92		0.946656051				0.5130361648		0.690552017		0.3006067757		0.585492228		48.59		118.66		55.9		167.25														0.0042052145				0.001265716

		Jan-99		39.21		36.1		18.73		32.27		48.59		118.66		6.92		0.9206834991				0.5188365651		0.8230043356		0.3042305748		0.5885416667		48.59		118.66		55.9		167.25														0.0041551247				0.001265716

		Feb-99		42.59		39.69		19.39		33.25		48.59		118.66		6.92		0.9319088988				0.4885361552		0.7806996948		0.3344850834		0.6152969482		48.59		118.66		55.9		167.25														0.0037792895				0.001265716

		Mar-99		42.6		40.2		19.74		33.58		49.55		117.7		6.92		0.9436619718				0.4910447761		0.7882629108		0.3415463042		0.6393548387		49.55		117.7		55.9		167.25														-0.0201492537				-0.0068348663

		Apr-99		45.66		42.7		20.02		42.41		49.55		117.7		6.92		0.935173018				0.468852459		0.9288217258		0.362786746		0.6606666667		49.55		117.7		55.9		167.25														-0.018969555				-0.0068348663

		May-99		46.5		44.03		23.1		44.61		48.48		118.77		6.92		0.9468817204				0.5246422893		0.9593548387		0.3707165109		0.6486486486		48.48		118.77		55.9		167.25														0.0059050647				0.0021939077

		Jun-99		51.21		47.61		23.81		42.94		48.21		119.04		6.92		0.9297012302				0.50010502		0.8385081039		0.3999495968		0.6749265015		48.21		119.04		55.9		167.25														0.0111321151				0.0044721964

		Jul-99		51.39		48.18		23.94		42.92		47.53		119.72		6.92		0.9375364857				0.496886675		0.835181942		0.4024390244		0.6643835616		47.53		119.72		55.9		167.25														0.0251141553				0.0102101089

		Aug-99		52.77		49.3		25.3		43.1		44.91		122.34		6.92		0.9342429411				0.5131845842		0.8167519424		0.4029753147		0.6148685652		44.91		122.34		55.9		167.25														0.0776876268				0.0323179479

		Sep-99		54.16		48.63		33.49		52.74		42.85		124.4		6.92		0.8978951256				0.6886695455		0.9737813885		0.3909163987		0.5655272535		42.85		124.4		55.9		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		6.92		0.848656052				0.724026629		0.9183359014		0.3967186875		0.5611568055		42.3		124.95		80.16		167.25														0.1299172887				0.0543414058

		Nov-99		59.37		50.15		46.31		54.91		42.12		125.13		6.92		0.8447027118				0.9234297109		0.9248778845		0.4007831855		0.5617497999		42.12		125.13		80.16		167.25														0.132003988				0.055860265

		Dec-99		59.85		51.12		47.83		56.13		42.9		124.35		6.92		0.8541353383				0.9356416275		0.9378446115		0.4110977081		0.5858254814		42.9		124.35		80.16		167.25														0.1142410016				0.0492785419

		Jan-00		64.67		51.75		41.97		56.81		42.9		124.35		6.92		0.8002164837				0.8110144928		0.8784598732		0.4161640531		0.5909090909		42.9		124.35		80.16		167.25														0.1128502415				0.0492785419

		Feb-00		63.7		54.42		42.53		57.2		38.83		128.42		6.92		0.8543171115				0.7815141492		0.8979591837		0.4237657686		0.5247297297		38.83		128.42		80.16		167.25														0.1821021683				0.0836216353

		Mar-00		64.77		55.71		44.31		57.92		38.67		128.58		6.92		0.8601204261				0.7953688745		0.894241161		0.4332711153		0.530671058		38.67		128.58		80.16		167.25														0.1807574942				0.0849717323

		Apr-00		65.73		58.38		43.79		57.09		38.66		128.59		6.92		0.8881789137				0.7500856458		0.8685531721		0.4540010887		0.5506338128		38.66		128.59		80.16		167.25														0.1726618705				0.0850561134

		May-00		66.82		59.26		47.2		62.27		38.21		129.04		6.92		0.8868602215				0.7964900439		0.9319066148		0.4592374458		0.5475781026		38.21		129.04		80.16		167.25														0.1776915289				0.0888532613

		Jun-00		68.2		59.95		48.33		65.36		38.04		129.21		6.92		0.8790322581				0.8061718098		0.9583577713		0.4639733767		0.5492347675		38.04		129.21		80.16		167.25														0.1784820684				0.0902877394

		Jul-00		69.4		61.38		52.2		70.11		37.85		129.4		6.92		0.8844380403				0.8504398827		1.0102305476		0.4743431221		0.5564539841		37.85		129.4		80.16		167.25														0.1774193548				0.0918909797

		Aug-00		70.27		61.92		53.94		71.49		36.71		130.54		6.92		0.8811726199				0.871124031		1.0173616052		0.4743373679		0.5349752259		36.71		130.54		80.16		167.25														0.1942829457				0.1015104211

		Sep-00		73.82		63.06		56.1		72.52		36.94		130.31		6.92		0.8542400433				0.8896289248		0.9823895963		0.483922953		0.5492936803		36.94		130.31		80.16		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		6.92		0.800049554				0.8689996903		0.8826808722		0.4830939557		0.4858176556		33.57		133.68		101.43		167.25														0.2349024466				0.1280060754																				80.2		0.1917513449

		Nov-00		80.63		67.83		59.11		73.49		33.51		133.74		6.92		0.841250155				0.8714433142		0.9114473521		0.5071781068		0.5084205735		33.51		133.74		101.43		167.25														0.224531918				0.1285123618

		Dec-00		79.28		69.87		60.35		74.55		31.88		135.37		6.92		0.8813067608				0.8637469586		0.9403380424		0.516140947		0.4867175573		31.88		135.37		101.43		167.25														0.2413052812				0.1422664754

		Jan-01		81.89		71.36		61.6		75.47		31.86		135.39		6.92		0.8714128709				0.8632286996		0.9216021492		0.5270699461		0.4975792597		31.86		135.39		101.43		167.25														0.2365470852				0.1424352375

		Feb-01		83.2		72.9		62.4		77.6		30.55		136.7		6.92		0.8762019231		0.1108974359		0.8559670782		0.9326923077		0.5332845647		0.4788401254		30.55		136.7		101.43		167.25														0.2495198903				0.153489157

		Mar-01		84.04		74.06		64.55		80.62		29.02		138.23		44.4		0.8812470252		0.6878388846		0.8715906022		0.9593050928		0.5357737105		0.4522362475		29.02		138.23		101.43		167.25														0.2662705914				0.16639946

		Apr-01		86.24		75.63		65.3		81.02		28.58		138.67		44.4		0.876971243		0.6799387443		0.8634139892		0.939471243		0.5453955434		0.4533629442		28.58		138.67		101.43		167.25														0.2665608885				0.1701122268

		May-01		88.66		76.7		66.79		81.93		28.53		138.72		44.4		0.8651026393		0.6647701752		0.8707953064		0.924092037		0.5529123414		0.4600128991		28.53		138.72		101.43		167.25														0.263494133				0.1705341321

		Jun-01		90.3		77.8		69.9		89.1		28.43		138.82		44.4		0.861572536		0.635193133		0.8984575835		0.9867109635		0.5604379772		0.4659128155		28.43		138.82		101.43		167.25														0.2610539846				0.1713779428

		Jul-01		92.48		78.55		73.55		92.37		28.34		138.91		44.4		0.8493728374		0.6036709721		0.9363462763		0.9988105536		0.5654740479		0.4695162359		28.34		138.91		101.43		167.25														0.2597071929				0.1721373724

		Aug-01		93.58		79.65		74.79		91.93		28.26		138.99		44.4		0.8511434067		0.5936622543		0.9389830508		0.9823680274		0.5730628103		0.4762386249		28.26		138.99		101.43		167.25														0.2571249215				0.1728124209

		Sep-01		97.2		85.3		76.56		92.07		30.77		139.16		54.14		0.8775720165		0.7071577847		0.8975381008		0.9472222222		0.625		0.6012114107		30.77		136.48		101.43		167.25														0.2106682298				0.1516327736

		Oct-01		100.83		86.86		78.25		93.65		27.82		139.93		54.63		0.8614499653		0.6981469649		0.9008749712		0.9287910344		0.6229649286		0.529199163		27.82		139.43		123.24		167.25														0.2408473405				0.1765251877

		Nov-01		102.31		90.26		79.25		94.98		27.22		139.89		61.17		0.8822207018		0.7718611987		0.8780190561		0.9283549995		0.6445761623		0.5469158127		27.22		140.03		123.24		167.25														0.2384223355				0.1815880516

		Dec-01		102.08		91.05		81.55		96.23		25.56		141.8		63		0.8919474922		0.7725321888		0.8956617243		0.9426920063		0.6426000423		0.5047393365		25.56		141.69		123.24		167.25														0.2545853926				0.1955953084

		Jan-02		103.48		92.54		82.31		99.15		25.57		142.04		63.65		0.8942790877		0.7732960758		0.8894532094		0.9581561654		0.6531620553		0.5203500204		25.57		141.68		123.24		167.25														0.2503782148

		Feb-02																																123.24		167.25

		Mar-02																																123.24		167.25

		Apr-02																																123.24		167.25

		May-02																																123.24		167.25

		Jun-02																																123.24		167.25

		Jul-02																																123.24		167.25

		Aug-02																																123.24		167.25

		Sep-02																																123.24		167.25

		Oct-02																																144.97		167.25

		Nov-02																																144.97		167.25

		Dec-02																																144.97		167.25

		Jan-03																																144.97		167.25

		Feb-03																																144.97		167.25

		Mar-03																																144.97		167.25

		Apr-03																																144.97		167.25

		May-03																																144.97		167.25

		Jun-03																																144.97		167.25

		Jul-03																																144.97		167.25

		Aug-03																																144.97		167.25

		Sep-03																																144.97		167.25

		Oct-03																																160.95		167.25

		Nov-03																																160.95		167.25

		Dec-03																																160.95		167.25

		Jan-04																																160.95		167.25

		Feb-04																																160.95		167.25

		Mar-04																																160.95		167.25

		Apr-04																																160.95		167.25

		May-04																																160.95		167.25

		Jun-04																																160.95		167.25

		Jul-04																																160.95		167.25

		Aug-04																																160.95		167.25

		Sep-04																																160.95		167.25

		Oct-04																																167.25		167.25

		Nov-04																																167.25		167.25

		Dec-04																																167.25		167.25

		Jan-05																																167.25		167.25

		Feb-05																																167.25		167.25

		Mar-05																																167.25		167.25

		Apr-05																																167.25		167.25

		May-05																																167.25		167.25

		Jun-05																																167.25		167.25

		Jul-05																																167.25		167.25

		Aug-05																																167.25		167.25

		Sep-05																																167.25		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		38.68		40.06		11.64		11.72		6.87		23				6.36				3.35		141.68

		(Current/Base-1)100		34.2589378688		22.8457528366		-12.4153498871		37.3974208675		21.8085106383		-6.2372604974				4.6052631579				12.0401337793		114.3034087638

		BCWP		23.74		28.48		4.81		6.55		1.79		22.51				4.43				0.21		92.52

		% Complete		61.3753877973		71.0933599601		41.323024055		55.8873720137		26.0553129549		97.8695652174				69.6540880503				6.2686567164

		% Complete/Cont Used		1.7915146124		3.1118851923		-3.3283817557		1.4944178159		1.1947314233		-15.6911139528				15.1248876909				100

		Contingency Use		0.4157540017		0.2615870787		-0.343035343		0.4870229008		0.687150838		-0.0679697912				0.0632054176				1.7142857143

		Scope		3.4		2.71		-1.7		1.7				0				0.2				2.99

		Contingency - Scope		0.2725358045		0.1664325843		0.0103950104		0.227480916		0.687150838		-0.0679697912				0.0180586907				1.7142857143

		EAC-Base		9.87		7.45		-1.65		3.19		1.23		-1.53				0.28				3.35
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