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Assessment of the US CMS Detector Project Manager

· The project has a cumulative BCWP/BCWS = 87%.  This ratio indicates that the work is getting done without major slippages in schedule. This ratio has been steady throughout the project. However, schedule issues are becoming important, as is discussed in the section below on milestones. 
· The procurement plan for FY01 is somewhat above the expected FY01 budget authority for US CMS, indicating that we are advancing the schedule. The residual BA carried over from prior years will serve as contingency available for further schedule advancement or cost increases in FY01 as needed.

· The cumulative obligations of 81.92 M$ can be compared to the cumulative BCWS of 88.66 M$ indicating that the PO is still behind in getting the funds out to the groups working in US CMS. Drafts of the FY01 SOW are all prepared, and have been given to L2 managers for review and approval. Most SOWs are not yet in place for FY01, however, which is why obligations lag BCWS.

· The obligations consist of paid actuals plus outstanding commitments. Paid actuals are 66.79 M$ or 87 % of the BCWP of 76.69 M$ which indicates a reasonable lag in invoicing. The trend chart shows a lag of 6-8 months, which has been quite constant for a year or more. Based on this lag the PO has initiated a “rolling closeout” of tasks reported to have been completed a year ago.

· At this time the project is 55% complete. There is at present 28.53 M$ total contingency. The contingency is 46 % of the estimated cost to complete, ETC = BAC – BCWP = 62.02 M$. This level of contingency appears to be sufficient to bring the present scope in successfully. However, it only slightly exceeds that estimated by the L2 managers for the last bottoms – up Lehman review of 44%. Clearly, major scope increases or major cost increases without a matching descope must be discontinued until more contingency is earned. On the other hand the costs associated with the revised CERN schedule and the installation and commissioning plans are now largely in place.
Technical Status of US CMS

1.
CMS snapshot

CMS has defined a hierarchy of milestones for the entire construction period in August 1999. A subset of these milestones has been adopted by US CMS and is given below. Current items are now included in this monthly report at L1 and L2. US CMS reports to the Fermilab PMG at level 3. CMS also reports to CERN on the L1 and L2 milestones on a regular basis.

Because CMS is modifying their planning, we have changed the US CMS milestones to conform to the present draft of CMS scheduling. Recently, CERN has been working with the LHC accelerator groups and the experimental groups to come to agreement on a revised schedule. This schedule, called V31 at CMS, has been adopted by US CMS in order that planning for installation and commissioning is reasonable.

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 25 % complete at Fermilab. The rate and unit cost of the CSC now must be closely watched. A revised cost estimate is expected next month, with a corresponding call on project contingency.

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, is being planned for this summer and fall. There is a plan for Fermilab to kit parts for the flow into the FAST sites at Florida, UCLA, PNPI, and IHEP – Beijing which will be finalized this summer. 

The electronics for the FAST sites is somewhat delayed. This will mean that front-end electronics are the critical path for EMU. Planning for installation and commissioning is being revisited in the light of these schedule changes. The issue of purchasing electronics for ME1/1 and ME4/1 must be resolved before the middle of 2002 at the latest in order to exercise vendor options. Given the present contingency usage, it is unlikely that this scope will be achieved.

Installation and Commissioning planning has begun in preparation for the Lehman review. Items such as slow controls appear to have costs which are underestimated.

3.
Hadron Calorimeter (HCAL)

The production of the HB brass absorber at Felguera in Spain is on schedule and on budget.  The first half barrel has been pre-assembled at Felguera, and has been shipped to CERN.  The second ½ barrel is ahead of schedule and will be delivered in the summer of 2001.

The production of the HB scintillator tiles is back on schedule. The effort is more than half complete. This effort is on budget, showing good labor experience. The Lab 5 optics “factory” will shut down in FY01 with the completion of HB.  Insertion of the optics into the first barrel wedges was completed at CERN in May, as planned.

Preparation for the purchase of the hybrid photodiode (HPD) optical transducers and for the HF phototubes and quartz-plastic optical fibers in FY01 has begun. A Product Readiness Review (PRR) was held in Feb. at CERN and was passed for these latter 2 items. Although the HPD electrical crosstalk problem is solved, there remains a problem with optical crosstalk, which is being addressed. A program of R&D is now in place at the vendors with first devices expected late in CY01. The QIE ASIC has been submitted in March 2001 with a 12-week turn around time.

A decision on reducing the number of longitudinal readouts is being examined and will be taken in June. A positive decision would reduce the cost of HCAL by about 0.9 M$. These funds would then be applied to finishing HF which is necessary for the Physics of the initial “working detector”.

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, and the voltage regulators,  will be the critical path items for the FAST site parts flow. PNPI engineers are working on a redesign in a process which is less prone to upsets. Board conversion to this process is in train.

The calorimeter trigger is basically on schedule with recent successful tests of copper cable at 4 Gbit/sec.

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

It looks as if the DAQ will be able to build the entire event quickly enough that we can use tracking information early in the L2 trigger cycle. This is a major advance, driven by “industrial” technological progress, which validates the CMS concept of a L2 trigger performed entirely in software.

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. 

If the revised US CMS schedule shown in the milestone report is maintained, no overall impact on the ECAL schedule is expected. The ADC is advancing, if delayed. The first FPPA production chips arrived and were found to have unacceptable noise. This leads to a significant delay for another submission, once the cause is determined. A submission of the control chip was cancelled, incurring further delay.

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 needed 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.

Meanwhile, the FPIX project file has been completely redone in preparation for the Lehman review. The new file is an accurate representation of the current schedule and scope of FPIX.

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. A small amount is being held by US CMS for the purpose of possible contingency use. 

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. A summary at L2 is included in the appendices of this report. 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 and that actual costs match closely to estimated costs. 

The PO has also initiated a “rolling closeout” of all tasks completed one year ago. Each month the PO plans to post tasks completed a year ago to be closed next month. The mechanics for this closeout procedure is not yet fully operational.

In addition, the schedule has been reworked 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. A review by the Fermilab PMG was held on April 11, prior to the Lehman review. The Research Program was presented to DOE/NSF at the Lehman review in the management breakout sessions after recommendations from the April 11 review were incorporated.

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. The MOU are mostly signed. The FY01 SOWs are also drafted, and are being put in place after the MOU has been completed, since they serve as sole source justification. 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 BAC is 0.043 M$. There are several small changes that have occurred due to a re-evaluation of installation and commissioning. In other cases task costs have been re-estimated. A full log at the lowest WBS level is available in the Project office should this information become necessary. The monthly report covers Change Requests at the 0.1 M$ level or above.

A barely sufficient level of contingency (e.g. > 44% 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 milestone chart shows all changes to L1 and L2 milestones w.r.t. the August 1999 baseline.  

A number of L2, and L3 milestones were reported against during this reporting period, and are described in detail in the Milestone Report.  None have an impact on the overall CMS schedule.

A new CMS schedule (V31) is reported to be close to approval and will establish a new set of corresponding milestones. This is expected to occur around August 2001.  US CMS has chosen to not formally adopt any new or changed milestones until V31 is officially approved by the LHCC and CMS management.  When the LHCC/CMS management officially approves the new schedule, US CMS will then process the necessary change requests and begin formally reporting against the new milestone dates.

12.
US CMS Issues

The financial conditions in Russia remain a source of concern. However, it appears now that Russia will build the HF absorber, Iran will build the support structure and CERN will take on the HF cylindrical shielding. This helps the CMS contingency plan considerably, in that with the HCAL “descope” it appears that HCAL can be completed with available funds.. The ME1/1 electronics will not be bought by Russia, in contrast.

The CMS contingency plan continues to be refined. A proposed set of scope increases was presented at the last Lehman review. As of now, all further increases are on hold pending an increase in earned contingency. The US CMS contingency situation has not improved for the last half year. In particular, the EMU costs appear to be diverging. This cost growth must be carefully monitored and reviewed. The US CMS Project Office will hold a series of reviews in order to address this potential problem.
The schedule for the LHC experiments has already had serious impact on the US CMS cost estimate. The Project Office will 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 for the next Lehman review.
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2000 - 2001

AY$

BCWS 

$68,197,264 

$69,395,425 

$70,272,512 

$73,825,748 

$80,717,208 

$80,631,222 

$79,281,826 

$81,888,983 

$83,226,864 

$83,954,749 

$86,246,376 

$88,663,326 

BCWP

$59,954,164 

$61,382,933 

$61,917,067 

$63,066,042 

$64,581,416 

$67,825,230 

$69,868,577 

$71,358,772 

$72,901,679 

$74,028,097 

$75,637,633 

$76,695,607 

ACWP 

$48,334,349 

$52,202,148 

$53,943,337 

$56,106,914 

$56,125,634 

$59,114,092 

$60,352,875 

$61,596,512 

$62,366,523 
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$70,113,034 
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$81,927,138 
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WBS 

BCWS

BCWP

ACWP

Obligations

SV

CV

OV

BAC  = EAC

1 - EMU

$21,484,369

$19,022,801

$16,474,824

$21,233,856

($2,461,569)

$2,547,976

($2,211,056)

$36,042,599

2 - HCAL

$27,482,091

$22,810,034

$21,203,459

$23,399,294

($4,672,057)

$1,606,575

($589,259)

$38,423,666

3 - TRIDAS

$4,991,912

$4,205,343

$3,717,230

$4,807,474

($786,569)

$488,113

($602,131)

$13,741,425

4 - ECAL

$6,702,833

$5,347,958

$4,531,056

$6,238,637

($1,354,875)

$816,903

($890,679)

$9,860,547

5 - FPIX

$1,535,197

$1,259,466

$1,167,429

$1,250,914

($275,732)

$92,036

$8,552

$6,754,623

6 - CP

$22,560,987

$20,157,085

$16,265,792

$21,572,471

($2,403,903)

$3,891,292

($1,415,387)

$23,000,000

7 - PO

$3,676,094

$3,679,757

$3,292,198

$3,273,458

$3,663

$387,558

$406,299

$7,569,286

8 - SiTrk

$229,842

$213,164

$141,596

$151,034

($16,677)

$71,568

$62,130

$3,324,641

0 - US CMS

$88,663,326

$76,695,607

$66,793,584

$81,927,138

($11,967,718)

$9,902,023

($5,231,531)

$138,716,787

 

 

Contingency

$28,533,213

Total US CMS Project

$167,250,000

Sch.  Performance  Index (SPI = BCWP/BCWS)

87%

Cost Performance Index (CPI = BCWP/ACWP)

115%

Obligations Perform Index (OPI = BCWP/Oblig.)

94%

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

13%

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

-7%

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

-13%

Remaining Work (ETC) = BAC-BCWP

$62,021,180

Program Completed % (Cum BCWP/BAC)

55%

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

46%


                                     Change in Estimated Costs for this Month – AY$
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CR/CO Monthly Log in AY$ - All Changes
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TITLE.

CHANGE

WBS

Brief Description

FY$

1.1

E-Muon

$47,279

1.2.6.3.1.7

Add'l Design ALCT Test Stand 

$4,232

1.2.6.2.4.11

Test ALCT-2001 Boards

$4,240

1.8.4.4.11.1

Shipping Panels+M&S to IHEP - 2001 (40 ME1/23)

$8,000

1.8.4.2.3.1.11

Panel Cleaning-FY01

$38,000

1.8.4.4.11.3

Shipping Panels+M&S to IHEP - 2003 (60 ME1/23)

($8,000)

1.2

Hadron Cal.

$3,000

2.1.1.8.6.12

Project-Related Florida State Travel FY$ 3K; FSU

1.3

TRIDAS

($5,679)

3.1.2.1.2.2

Order Proto. EIDC - Schedule change

1.4

Elect. Cal.

($222)

4.1.6

Procurement

1.5

Frd. Pixels

($1,519)

5.11.2.1.4.3.2.2

Procure Lasers and Diodes - Sch. Change

1.6

Com. Prj.

$0

no changes

1.7

Proj. Office

$0

no changes

1.8

SiTrk

$0

no changes

1

CMS BAC

$42,858

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.


Closed Budget Codes

 WBS Tasks for FY96-99

Total Budgeted Cost = 45.94 AYM$
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May 01 Milestone Report
	Milestone ID/Name
	EMU E-015 Begin CSC Assembly at PNPI  (St. Petersburg) &

Begin CSC Assembly at IHEP (Beijing)

	Milestone Level
	ML2

	Baseline Date
	31-Mar-01

	Previous Projected Date
	01-Jun-01

	New Projected Date
	30-Sep-01

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  These two milestones are now set for September 2001.

Both PNPI and IHEP sites are in pre-production mode. PNPI has assembled and tested two pre-production chambers and is working on the third, IHEP is working on the first.

PNPI will have a Production Readiness Review on June 7-8. IHEP will have a PRR

on August 2-3.  Chamber parts are being prepared for shipping to PNPI and IHEP.  No impact on schedule of installation is expected. (Andrey Korytov korytov@phys.ufl.edu)


	Milestone ID/Name
	HCAL HB-011 HB:  Start Optics Installation in Absorber

	Milestone Level
	ML3

	Baseline Date
	30-Nov-00

	Previous Projected Date
	15-May-01

	New Projected Date
	15-May-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change):  This is on schedule and complete. (T. Shaw)


	Milestone ID/Name
	HCAL HB-012 HB:  Start Readout Box Installation on Absorber

	Milestone Level
	ML3

	Baseline Date
	30-Nov-00

	Previous Projected Date
	31-May-01

	New Projected Date
	31-Mar-03

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): This milestone needs to be changed to Mar 31 '03.  New installation schedule and involves installing fully loaded modules rather than empty
boxes with electronic modules installed later (T. Shaw).


	Milestone ID/Name
	HCAL HB-028 HB+1 Optical Assemblies 50% Complete

	Milestone Level
	ML3

	Baseline Date
	31-May-01

	Previous Projected Date
	31-May-01

	New Projected Date
	31-May-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): This is 100% done. (T. Shaw).


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

	Milestone Level
	ML3

	Baseline Date
	31-May-01

	Previous Projected Date
	31-May-01

	New Projected Date
	31-Aug-01

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): This has been delayed until 31 August 2001.  Presently the paperwork for the bid is being prepared at the University of Iowa.  No schedule impact is foreseen.  (J. Freeman).


	Milestone ID/Name
	HCAL HF-012 HF Absorber Production Start

	Milestone Level
	ML3

	Baseline Date
	31-Jan-01

	Previous Projected Date
	31-May-01

	New Projected Date
	30-Sep-01

	Completed
	No

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): We will have an EDR on Aug 2-3 at CERN which should initiate the absorber production.  Therefore, the HF absorber production will have to be shifted to Sept 2001 (N. Akchurin).



	Milestone ID/Name
	FPIX T-012 Define construction milestones up to 2005

	Milestone Level
	ML2

	Baseline Date
	01-Jul-99

	Previous Projected Date
	30-Jun-01

	New Projected Date
	30-Jun-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): The construction phase of FPIX has generated a draft set of construction milestones listed below;


        5.11.1.2m2      ROC delivered                                        ML2     4/2/03  
        5.12.2.1m2      Sensors wafers delivered                        ML2     4/1/03
        5.13.1.3m       1/2-Disk Structures completed                ML2     9/5/03
        5.13.1.4m       Mech. Sp & Serv 1/2-Cylinders ready    ML2     10/29/03
        5.14.1.2.1m2    First bump bonded detector ready         ML2     10/15/03
        5.14.1.2m3      Bump bonding completed                      ML2     9/30/04
        5.14.3m2        Last Plaquette completed                        ML2     11/30/04
        5.14.3.3m2      First Butterfly ready                               ML2     3/15/04
        5.14.3.3m2      Last Butterfly completed                        ML2     1/17/05
        5.14.4m2        Last 1/2-Disk ready                                 ML2     4/29/05
        5.18.2.3m1      Shipped to CERN                                   ML2     9/30/05

Please note these milestones are proposed milestones at this point and require the endorsement of CMS management to be added to the baseline milestones for tracking the CMS schedule.  This endorsement is scheduled for July 2001.

(B. Gobbi, M. Reichanadter) 


	Milestone ID/Name
	MAGNET (Common Projects) S-054 ‘End Assembly of YE-2’

	Milestone Level
	ML3

	Baseline Date
	31-May-01

	Previous Projected Date
	31-May-01

	New Projected Date
	15-Jun-01

	Completed
	Yes

	Impacts:
	Cost: No

L1 Schedule: No

Other: No

	Comments (Reason for Change): On 5 June the 12th sector block (out of 20) was installed.  The installation is proceeding well with no major problems.  We anticipate
that YE-2 will be finished before 15 June '01 (D. Loveless).


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.

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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