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WBS 1.1 and 2.1 Project Management 
 
• Management and Safety 
August is the fifth month with ARRA actual costs. 
 
LUSI CD-3 approval was received from DOE on August 3, 2009. 
 
• Assessment and Issues: 
The August 2009 Cost Performance Report is the 11th month of reported earned-value on 
LUSI.  MIE cumulative obligations to date (actual costs + accruals) are $11,107K.  
Schedule and cost indices for the MIE are 0.92 and 1.05 respectively.   The schedule 
variance is -$945K.  About $200K of this is due to BNL detector schedule issues and will 
be addressed in the WBS 1.2 and WBS 1.4 sections.  Another $200K is due to 
procurement delays (especially the XCS Large Angle Detector Mover and the two Large 
Offset Monochromators).  SLAC Procurement continues to work to hire additional staff 
to help expedite procurement.  We anticipate two new hires in the next two months.  
Another $270K is in the Controls WBS 1.6.  This is improved from last month (-$351K) 
due to a re-plan completed in August.  We expect this to improve over the next three 
months. 
 
There are delays in detector development at Brookhaven National Laboratory (BNL).  
The primary delay is in the fabrication of the sensors for the X-ray Pump Probe (XPP) 
Detector.  This is due to equipment failures at BNL.  BNL is switching to some older 
equipment that they have successfully used in the past.  This equipment is slower and 
won’t be able to completely recover schedule.  As a risk mitigation measure we have 
processed a Baseline Change to provide BNL with $85K to fund an outside vendor to 
provide parallel fabrication of the sensors.  The vendor plans to deliver in December and 
has already started work.  This is about two months later than the original schedule but 
still provides sensors in time to meet the XPP “early science” schedule. 
 
There are some delays in the XCS detector development which are primarily caused by a 
slow start to the work earlier this year.  The technical effort is very close to the planned 
schedule and the milestone for ASIC 1 readout design complete planned for October will 
be met. 
 
An engineer started work on the monochromators on August 3.   
 
WBS 1.1 cumulative obligations to date (actual costs + open commitments) are $2,655K.  
Schedule and cost indices for WBS 1.1 are 1.00 and 1.04, respectively.  
 
All planned OPC (WBS 2) work has been completed.  OPC cumulative actual costs to 
date are $4,852K. 
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WBS 1.2 X-ray Pump Probe (XPP) Instrument  
 
• Management and Safety 
WBS 1.2 cumulative obligations to date (actual costs + accruals) are $3,130K.  Schedule 
and cost indices for WBS 1.2 are 0.93 and 0.99 respectively. 
 
• General  
None. 
 
• Design 
Upon receipt of manufacturing drawings from the sample goniometer vendor for the 
lower translation and rotation elements, the sample goniometer support base design was 
finalized. 
 
The crane coverage and stay clear area of the jib crane, used to mount components onto 
the sample goniometer, were analyzed.  A crane model and optimum mounting location 
was determined. 
 
• Detector 
There are delays in detector development at Brookhaven National Laboratory (BNL).  
The primary delay is in the fabrication of the sensors for the XPP Detector.  This is due to 
equipment failures at BNL.  BNL is switching to some older equipment that they have 
successfully used in the past.  This equipment is slower and won’t be able to completely 
recover schedule.  As a risk mitigation measure we have processed a Baseline Change to 
provide BNL with $85K to fund an outside vendor to provide parallel fabrication of the 
sensors.  The vendor plans to deliver in December and has already started work.  This is 
about two months later than the original schedule but still provides sensors in time to 
meet the XPP “early science” schedule. 
 
• Procurement 
Purchase orders were dispatched for the robotic detector mover support and for piece 
parts for the XPP power amplifier (~$10k). 
 
Bid proposals were received for the XPP laser amplifier pumps and optical parametric 
amplifier.  The technical evaluation of the amplifier pumps was completed and the 
contract award is expected in early September ($235k).  The evaluation of the optical 
parametric amplifier will be completed in September pending a local vendor site visit. 
 
Purchase requisitions were placed for the XPP laser mirrors ($40k). 
 
• Component Status 
The granite X-ray optic tables were installed in NEH Hutch 2 and 3 (Figure 1).  
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Figure 1. X-ray optic support tables in Hutch 3 

 
Floor anchors were installed for the X-ray optic support tables and for the laser optical 
table legs (Figure 2). 
 

 
Figure 2. Floor anchor, raised floor stanchion marking and cable tray 

 
Earthquake restraints were installed for the X-ray optic tables. 
 
The raised floor vendor marked the location of the floor stanchions. Subsequent to this 
activity, the cable tray that runs under the raised floor was installed (Figure 2). 
 
• Assessment and Issues: 
None.  
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WBS 1.3 Coherent X-ray Imaging (CXI) Instrument 
 
• Management and Safety 
WBS 1.3 cumulative obligations to date (actual costs + accruals) are $1,551K.  Schedule 
and cost indices for WBS 1.3 are 0.97 and 1.18, respectively.    
 
The LUSI project and CXI received CD-3 approval allowing procurements to be made. 
 
• General  
None. 
 
• Design 
Weekly design meetings are held involving the entire CXI Integrated Instrument Team. 
 
• Detector 
The CXI detector, which falls under the LCLS construction project, is progressing as 
planned.  Communication is ongoing between the CXI team and the group working on 
the mechanical design of the detector. Weekly meetings are held. 
 
A Final Design Review for the mechanical design of the detector was held in early 
August. This review is an LCLS construction project review but the CXI team was 
involved, as it has been at every step of the detector design process.    
 
• Procurement 

After the official notice of approval of CD-3, the CXI team sent an official notification to 
the procurement department that we wish to exercise the option on the contract for the 0.1 
micron KB System. An official notice was sent to the vendor and the contractual issues 
are being finalized. 
 
The CXI team has started the process of creating all the purchase requisitions needed to 
procure the components of the instrument. 
 
• Component Status 

o 1 micron Sample Chamber: 
The Final Design Review was held successfully on August 12. The detailing is 
underway for the parts to be fabricated for the 1 micron Sample Chamber. The 
detailing of the aperture stages is mostly completed.  
 

o 0.1 micron KB/Sample Chamber System: 
The primary vendor for the System visited the mirror subcontractor in Japan to 
finalize a delivery timeline and discuss all contractual issues. We expect the 
delivery schedule to be formalized on September 1. 

 
The option for the 0.1 micron KB was officially exercised by SLAC. The initial 
work began to adapt the 1 micron Sample Chamber design to be integrated with 
the 0.1 micron KB system. 
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o Precision Stands: 
An outside firm was contracted to perform Finite Element Analysis on the stand 
and the results validated the design. 

 
The Final Design Review was held successfully on August 12. The detailing of 
the fabricated parts of the stand is nearing completion. 
 

o Detector Stage: 
The Final Design Review was held successfully on August 12. 

 
We are still awaiting the report from the Final Design Review before we can tell 
Pegasus Design to proceed. The review was held on August 12 but the committee 
has yet to produce a report.  
 

o Particle Injector: 
No change. 
 

o KB Mirrors: 
The primary vendor for the System delivered a draft detailed schedule for the 
project. The schedule still needs to be iterated and finalized. 
 

o Ion Time-Of-Flight: 
No change. 
 

o Reference Laser: 
The detail drawings for fabricated parts are being finalized so the parts can be 
procured. 
 

o Controls: 
The Controls group is working on the CXI components. A member of the 
Controls group attends the CXI weekly meetings to discuss current issues. 

 
 
• Assessment and Issues: 
None. 
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WBS 1.4 X-ray Correlation Spectroscopy (XCS) Instrument 
 
• Management and Safety  
WBS 1.4 cumulative obligations to date (actual costs + open commitments) are $1.250K.  
Schedule and cost indices for WBS 1.4 are 0.86 and 1.11, respectively. 
 
• General  
The XCS instrument will welcome Dr Chiara Caronna, as second scientist starting 
October 1st 2009. 
 
• Design 
The XCS Instrument Team monitors the construction work in the Far Experimental Hall 
where the XCS Instrument will reside. The construction is progressing well. 
 

 
 
 
 
The picture was taken in 
August, where one can see 
that the concrete floor has 
been poured on the second 
floor. In the coming weeks 
the installation of the 
structures for the walls will 
start. 
 
 
 

 
The detailed design of the toolboxes and furniture equipment (supporting the operation of 
the XCS instrument) that will be located in hutch 4 have progressed well. 
 
• Detector 
The fabrication of the XCS test pixels suffers from the same equipment failures as the 
XPP sensor fabrication. BNL is fixing the Reactive Ion Etching equipment. 
 
The design masks for the test pixels are complete. 
 
The readout ASICS design is progressing and aiming for a submission end of September. 
 
• Procurement 
The RFQ for the XCS diffractometer was processed on June 26. We received the bids 
from two vendors on July 31. The proposals were evaluated on August 10 and a proposal 
has been identified as providing “a best value” solution for the XCS instrument. We are 
now expecting the contract to be awarded. 
 
The RFQ for the Large Angle detector mover was placed on August 21st.  We expect to 
get the proposals by the end of September. 
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The XCS team visited the Physical Science Laboratory (Madison, WI), who earlier 
expressed interest in the design/build contract regarding the Large Offset 
Monochromator. The XCS team clearly defined the expected specifications and 
performances of the monochromator. PSL is the only American Vendor which expressed 
interest in the construction of such monochromator. They confirmed their interest in this 
contract and will be included in the Large Offset Monochromator bidders list. The RFQ 
for the large Offset Monochromator is expected to be active in September. 
 
• Component Status 
The ANL drawings for the XCS Post-monochromator have been received and converted 
to solid edge. The identification of every component has proceeded with the evaluation of 
the lead time for each of them from appropriate vendors. We communicated to the 
control group the detailed specification of the motors involved in the post-
monochromator. We are ready to start fabrication and purchasing of post monochromator 
components in September/October after the integration of the all the component on the 
XCS beamline is effective. 
 
• Assessment and Issues: 
The XCS schedule variance is -$216K.  One-half of this is due to the detector issues 
discussed above.  Another -$134K is due to late procurement and design on the Large 
Angle Detector mover.  The late design is not a big issue since this is for the vacuum 
chamber that is supported by the detector mover and will be delivered on time.  The late 
procurement of the Large Angle Detector Mover is more of a concern. 
 
Once we receive the vendor proposals, we can assess the actual impact. 
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WBS 1.5 Diagnostics and Common Optics (DCO) 
 
• Management and Safety 
WBS 1.5 cumulative obligations to date (actual costs + accruals) are $1,827K.  Schedule 
and cost indices for WBS 1.5 are 0.91 and 0.90, respectively. 
 
• General 
During the month of August efforts on the procurement of component parts were 
intensified with emphasis on the Profile Intensity Monitor (PIM) and the Intensity 
Positioning Monitor (IPM). Design efforts continue on the Wavefront Monitor (WM), 
and tooling design for calibration of the monitors and Harmonic Rejection Mirrors 
(HRM). Attenuator/Pulse Picker efforts were concentrated on detailing and releasing the 
fabrication drawings. The fabrication of the Attenuator/Pulse Picker chamber was 
awarded. More details on these and other DCO components are provided below. 
 
• Design 

o Monitors: (PIM, IPM, PM, WM): 
The first article IPM and PIM chamber, one of each, were received. Details on the 
design of the IPM targets are pending additional information on the epoxy 
material to be used by the vendor. Upon approval of the material a quote will be 
generated for our evaluation. Final details are being worked out with the YAG 
screen vendor. The requisition for the YAG screens will be placed early 
September. 

 

 
Monitor chamber on alignment support stand 

 
Based on the recommendations from the manufacturing shop, drawing details 
were incorporated for the IPM and PIM chambers. Details on the design of the 
IPM targets are being discussed with the vendor and scientific staff. 

o X-Ray Lenses: 
A Purchase Order for the Be lenses was awarded. 
 
Prototype of lens holder was inspected. Springs need to be optimized. 
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o Slits: 
The Preliminary Design Review involving the slit vendor was held on August 
19th.  Report can be found at: 
  
V:\LUSI\Meetings & Reviews\Diagnostics Reviews\SLITS JJ X-Ray PDR 
 
Concerns about late delivery of SLITS for XPP were alleviated. XPP slits should 
arrive at SLAC, for on-site acceptance test, in January 2010. 

 
o Attenuator/Pulse Picker: 

A thermal cycle test was performed on the Pulse picker blade where epoxy was 
used to bond the silicon nitride. The deformation is within acceptable limits and 
much less than the brazed process. 
 
RGA scans on bonded blades were scheduled. These have been bumped by other 
priorities within the vacuum department. A scan on the actuator was done by the 
SSRL group and passed. 
  
The mirror holder model and drawings have been reworked to accommodate an 
interface for two possible actuator vendors. This will affect the next higher level 
of assembly drawings 
 

o Harmonic Rejection Mirrors: 
Efforts on the chamber design continued. Requirements for the mirror stages are 
being worked out with potential vendors. The design on the mirror holder has 
been settled. Drawings are being generated to obtain quotations. 

 
• Procurement 

Monitors: 
o 2 chambers for monitor first articles were delivered by the Klystron group. 
o Parts for 6 additional chambers have been procured. These will be made by the 

Klystron group. Scheduled delivery date for these is October 23rd.   
o Placed blanket order on the 6 DOF alignment stages needed for the XPP monitors. 
o Requisition for XPP diodes was placed, 145887. 
o Vacuum hardware for monitors was placed, 145988. 
o View ports and flange hardware were placed for XPP Profile monitors, 145907. 
o Requisition for CXI and XCS PIM and IPM chambers is in place, 145161. 
o Hardware for the assembly of the monitors was awarded, 146540. 
X-Ray Lenses: 
o Order of lens pack holder for first article of the Be-lens system, requisition 

144629 was received. 
o Requisition for Be Lenses was awarded, 144423. 
Slits: 
o SLITS first article expected by October. Requisition number 143263. 
Attenuator/Pulse Picker: 
o Order of Silicon wafers for attenuators, 25.4 mm dia, 20, 40 and 80 micron thick 

(Requisition number is 144348) was received. 
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o Attenuator / Pulse picker tank requisition was awarded, 145195. 
o Requisition for Attenuator / Pulse Picker 6 DOF stage was not awarded this 

month, 145692. 
o Received the attenuator mirrors, 145477. 
Harmonic Rejection Mirrors: 
o No orders. 

 
• Assessment and Issues: 
ARRA procedures continue to affect the procurement schedule of all items. Priorities on 
the vacuum group continue to delay the validation of materials, parts and assemblies for 
the Pulse Picker.  
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WBS 1.6 Controls and Data Acquisition (CDA) 
 
Management and Safety WBS 1.6 cumulative obligations to date (actual costs + open 
commitments) are $695K.  Schedule and cost indices for WBS 1.6 are 0.77 and 1.33, 
respectively.  The schedule variance for WBS 1.6 is -$271K which is improved from last 
month (-$351K).  The schedule variance is primarily due to cabling purchase and 
assembly which were scheduled too early since it was lumped together with the rack 
purchases. The racks have been purchased, but the cable design is still in progress. This 
schedule variance will improve over the next three months.  The cabling and racks need 
to be finalized by January 2010 so they will be available March 15, 2010. In addition 
some of the tasks should have started but have not yet. In order to mitigate the impact, the 
Controls group is in the process of hiring two additional staff to help recover schedule.   
The CAM is also working with the project control staff to correct some scheduling errors. 
  
• Design 
We continue to conduct weekly meetings to discuss XPP interfaces.  These meetings 
ensure that the science requirements and provided controls are compatible.  XPP 
instrument racks have been received and are awaiting installation.  The installation of 
these racks is part of the LCLS/LUSI phase 7 installation contract and will be installed by 
November ‘09.  
 
The Controls team is still reviewing the first order list of components to be purchased for 
the CXI and XCS instruments. 
 
The custom control interface boxes for the intensity-position and position monitors for 
diagnostics are ready to be evaluated by the scientists. 
 
In regards to offline data management, work continued on implementing the data-format 
translator to convert online data formats to HDF5 data formats.  The electronic logbook 
design was finished and is in use. 
 
Discussions with LUSI scientists on data processing continued.  
 
• Detector 
The second submission of the XPP integrated circuit arrived back from fabrication. The 
Team modified the printed-circuit board design, fabricated the board and loaded it with 
components. 
 
The noise measurements we performed show good results. There was one error in the 
layout which required a chip surgery in order to get all 4 channels working. This error 
will be fixed in the next submission.   
 
• Procurement 
We have completed ordering the control hardware for the XPP instrument.  
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• Assessment and Issues: 
There is a negative schedule variance that is mostly due to the fact that some baseline 
tasks were scheduled too early compared to the instrument need schedule.  Because of 
work priorities on the LCLS AMO and SXR instruments, it has become necessary to re-
plan the Controls effort for LUSI.  The first and major re-schedule was completed this 
month. This change re-scheduled the Controls tasks for XPP, CXI and XCS.  There is 
still sufficient float in the schedule compared to need dates for the control systems. 
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LUSI Cost and Schedule Performance- August 2009 
 

SLAC National Accelerator Laboratory
Menlo Park, California

 
Cumulative to Date

WBS[2] Actual
Budgeted Cost Cost Variance Latest

Work Work Work Schedule Cost Budgeted Revised Variance
Scheduled Performed Performed Estimate

1.1 Project Management 2,750,790 2,750,790 2,654,521 0 96,269 5,194,129 5,097,860 96,269 1.00 1.04

1.2 X-ray Pump Probe (XPP) 3,338,232 3,104,669 3,130,117 -233,563 -25,448 5,929,492 5,959,079 -29,587 0.93 0.99

1.3 Coherent X-ray Imaging (CXI) 1,877,970 1,825,595 1,550,505 -52,375 275,090 9,647,149 9,385,200 261,949 0.97 1.18

1.4 X-ray Correlation Spectroscopy (XCS) 1,601,040 1,384,628 1,250,070 -216,412 134,559 7,195,730 7,056,913 138,817 0.86 1.11

1.5 Diagnostics and Common Optics 1,811,169 1,640,202 1,826,766 -170,967 -186,564 8,887,580 9,090,766 -203,185 0.91 0.90

1.6 Controls and Data Acquisition 1,196,490 925,391 694,984 -271,099 230,407 7,295,307 7,069,264 226,044 0.77 1.33

Gen. and Admin. 0 0 0 0 0 0 0 0

Undist. Budget 0 0 0

Sub Total 12,575,690 11,631,275 11,106,962 -944,415 524,313 44,149,388 43,659,081 490,307

Management Resrv. (MIE) 10,950,612 11,440,919 -490,307

Total MIE 12,575,690 11,631,275 11,106,962 -944,415 524,313 55,100,000 55,100,000 0 0.92 1.05

2.0 Other Project Costs (OPC) 4,851,861 4,851,861 4,851,861 0 0 4,851,861 4,851,861 0

Management Resrv. (OPC) 48,139 48,139 0

Total OPC 4,851,861 4,851,861 4,851,861 0 0 4,900,000 4,900,000 0

Sub Total (MIE+OPC) 17,427,551 16,483,136 15,958,823 -944,415 524,313 49,001,249 48,510,942 490,307

Total Management Reserve 10,998,751 11,489,058 -490,307

Total Project Cost (TPC) 17,427,551 16,483,136 15,958,823 -944,415 524,313 60,000,000 60,000,000 0

SPI CPI

At Completion

LUSI Cost/Schedule Status Report (August 2009)

Performance Data
Indices

Date: 9/29/2009
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LUSI ACTUAL COSTS – August 2009 
 

WBS Level 2

Non-ARRA ARRA Total

1.1 PROJECT MANAGEMENT 2,421,966 $232,555 $2,654,521

1.2 X-RAY PUMP PROBE (XPP) 2,709,726 $420,391 $3,130,117

1.3 COHERENT X-RAY IMAGING (CXI) 1,077,422 $473,083 $1,550,505

1.4 X-RAY CORRELATION SPECTROSCOPY (XCS) 912,964 $337,105 $1,250,070

1.5 DIAGNOSTICS & COMMON OPTICS 1,298,872 $527,894 $1,826,766

1.6 CONTROLS AND DATA ACQUISITION 490,415 $204,569 $694,984

Total $8,911,365 $2,195,597 $11,106,962

Actual Cost of Work Performed - August 2009

LUSI MIE Project
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August 2009 Performance AYK$
Total Project Cost (TPC) $60,000

Planned % Complete (MIE) 28.5%

Actual % Complete (MIE) 25.2%

Total MIE Cost $55,100

ACWP (MIE) $11,107

Budget at Complete (MIE) $44,149

Work Remaining (MIE) $33,042

MIE Remaining Management Reserve (Based on BAC) $10,951

% Management Reserve on Work Remaining (MIE) 33.1%
 

 
The LUSI cost and schedule are consistent with the approved baseline with a Total Estimated Cost (TEC) of $42.7M and a Total 
Project Cost (TPC) of $60M.  The CD-4 milestone is August 2012.  All costs are in actual-year dollars and out-year costs are 
escalated.  
 
The August 2009 Cost Performance Report is the eleventh month of reported earned-value on LUSI.  Schedule and cost indices are 
0.92 and 1.05, respectively.   
 
The projected Estimate at Complete (EAC) of $43,659K provides the most current estimate of the MIE final cost.  Management 
reserve on EAC is considered adequate for this stage of the project.  LUSI is evaluating possible scope enhancements to the approved 
baseline.  Scope changes will be presented to the LUSI Technical Configuration Control Committee (TCCC) and the LCLS Change 
Control Board for approval prior to being added to the baseline. 
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LEVEL 1 & 2 MILESTONES 
 

CD-0 MISSION NEED APPROVAL 08/10/05A 08/10/05A 0 days

APPROVED: CD-1 COST RANGE 09/27/07A 09/27/07A 0 days

APPROVED: CD-2 PERFORMANCE BASELINE 10/22/08A 10/22/08A 0 days

APPROVED: CD-3 FABRICATION START 1/15/10 8/03/09A 110 days

APPROVED: CD-4 START OF OPERATIONS 8/31/12 8/31/12 0 days

COMPLETE: CD-2 REQUIREMENTS - XPP / CXI / XCS 08/18/08A 08/18/08A 0 days

APPROVED: ADVANCE PROCUREMENT-XPP&CXI 01/30/09 12/19/08A 20 days (A)

APPROVED: FAB START - XPP 05/07/09 3/12/09A 37 days (A)

APPROVED: ADVANCE PROCUREMENT-XCS&DCO 08/03/09 6/15/09A 32 days (A)

COMPLETE: CD-3 REQUIREMENTS 11/04/09 7/15/09A 70 days (A)

COMPLETE: XPP PHASE 1 INSTL-START EARLY SCIENCE 10/20/10 10/20/10 0 days

COMPLETE: CXI PHASE 1 INSTL-START EARLY SCIENCE 08/05/11 08/05/11 0 days

COMPLETE: XCS PHASE 1 INSTL-START EARLY SCIENCE 08/26/11 08/26/11 0 days

APPROVED: FINAL INSTRUMENT READINESS REVIEW 03/30/12 03/30/12 0 days

BASELINE -
PROJECTED (Early) -
PROJECTED (Late) -
ACTUAL -

CY 2012

Level 1  DOE HQ Milestones

Level 2 - DOE Local Milestones

LUSI - Project Management

VarianceMILESTONE DESCRIPTION Baseline Projected CY 2011CY 2010CY 2008 CY 2009
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GLOSSARY 
Cost of Work Performed (ACWP) – Actual cost 
reported through the LCLS cost accounting systems, 
plus any accruals, for a specific WBS#, subproject, or 
project. 
 
Budget Authority (BA) – Cumulative funds currently 
allocated and authorized by the Department of Energy 
that may be committed and spent by LUSI for project-
related activities. 
 
Budget at Completion (BAC) – The total budgeted 
cost at completion for a given WBS, subproject, or 
project.  BAC is the budgeted cost of the project 
excluding management reserve. 
 
Budgeted Cost of Work Performed (BCWP) – 
Budgeted value of planned work for a WBS#, 
subproject, or project physically accomplished. 
 
Budgeted Cost of Work Scheduled (BCWS) – 
Budgeted value of planned work time-phased to the 
schedule for a specific WBS#, subproject, or project. 
 
Commitments – Funds allocated to subcontractors 
where work has been authorized but not yet expensed.  

Cost Performance Index (CPI) – The ratio of the 
value of the work performed to actual cost; CPI = 
BCWP/ACWP.  Values less than 1.0 represent “cost 
overrun” condition, and values greater than 1.0 
represent “cost underrun” condition.  

Cost Variance (CV) – Difference between the 
estimated value of the physical work performed and 
the actual cost expended for a specific WBS#, 
subproject, or project. CV = BCWP-ACWP. A 
negative result is unfavorable and indicates the 
potential for a cost overrun.   

Estimate at Completion – Forecast of the final cost for 
a specific WBS#, subproject, or project based on the 
current ACWP plus a management assessment of the 
cost to complete the remaining scope of work. 

Estimate to Complete (ETC) – A realistic appraisal 
of the cost to complete the remaining scope of work.  

Major Item of Equipment (MIE) - Capital equipment 
or automated information system components with a 
total estimated purchase value of $2,000,000 or more, 
including costs that are capitalized and not related to 
construction.  

  

Other Project Cost (OPC) – LUSI “supporting” 
costs not directly contributing to the construction 
project.  OPC costs generally include research and 
development and pre-operation (start-up) activities.  

Percent Complete – The ratio of the work 
accomplished (earned-value) to the Budget at 
Completion for any WBS#, subproject, or project. % 
Complete = BCWP/BAC. 

Percent Management Reserve Remaining – The 
ratio of remaining management reserve dollars to 
remaining line item (TEC) work calculated as follows: 
the numerator is equal to the management reserve 
available (after consideration of the EAC) less 5% of 
outstanding technical phase-funded awards and less 
10% of outstanding conventional facilities phase-
funded awards.  The denominator is the EAC less 
ACWP less outstanding phase-funded awards. 

Percent Planned – The ratio of the current plan to the 
Budget at Completion.  % Planned = BCWS/BAC. 

Project Engineering and Design (PED) – Funding 
used to support the engineering and design effort for 
LUSI. 
 
Schedule Performance Index (SPI) – The ratio of the 
value of work performed to work scheduled, SPI = 
BCWP/BCWS.  Values less than 1.0 represent a 
“behind schedule” condition, and values greater than 
1.0 represent “ahead of schedule” condition. 
 
Schedule Variance (SV) – Difference between the 
value of the physical work performed and the value of 
the work planned (scheduled). SV = BCWP-BCWS. A 
negative result is unfavorable and indicates a behind 
schedule condition.  

Total Estimated Cost (TEC) – The total MIE budget 
authorized for the LUSI project for the construction 
phase of the project.  TEC includes management 
reserve but does not include OPC. 
  
Total Project Cost (TPC) – The total budget 
authorized for the LUSI project, including MIE and 
OPC. 
 
WBS (Work Breakdown Structure) – A method of 
hierarchically numbering tasks in a traditional outline 
numbering format.  The WBS provides a basis for the 
LUSI work plan which is used to track all resources, 
schedules, and cost. 


