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WBS 1.1 and 2.1 Project Management 
 
• Management and Safety 
LUSI management (including DOE FPD, Hannibal Joma) visited Brookhaven National 
Laboratory (BNL) in January in order to discuss the planning and resources for the BNL 
detector work for LUSI.  The BNL schedules and resources were reworked during the 
meeting to account for schedule delays caused by the delay in approval of the yearly 
Technical Addendum (TA) to the Memorandum of Understanding (MOU) and other 
resource/schedule issues.  A baseline change request was completed to incorporate these 
changes. 
 
LUSI staff continues to participate in the FEH Hutch 4 and 5 design reviews and 
coordination.  This is an on-going effort and will continue through construction of the 
hutches. 
 
• Assessment and Issues: 
The January 2009 Cost Performance Report is the 4th month of reported earned-value on 
LUSI.  MIE cumulative obligations to date (actual costs + open commitments) are 
$6,233K.  Schedule and cost indices for the MIE are 0.98 and 1.00 respectively.   
 
WBS 1.1 cumulative obligations to date (actual costs + open commitments) are $2,083K.  
Schedule and cost indices for WBS 1.1 are 1.00 and 0.97, respectively.  
 
All planned OPC 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 
The XPP Final Instrument Design Review has been scheduled for February 24th and 25th.  
 
WBS 1.2 cumulative obligations to date (actual costs + open commitments) are $1,729K.  
Schedule and cost indices for WBS 1.2 are 1.00 and 0.97 respectively.  
 
• General  
The requisition for the XPP second scientist position was closed in December.  Four 
candidates have been identified and interviews are scheduled at the end of February (20th, 
26th) and the beginning of March (2nd and 3rd). 
 
• Design 
The basing study of the XPP robotic detector mover was completed (SP-391-000-62).  
The study conclusively determined the optimal robot base location and the attachment 
configuration of the detector.  The dynamic work envelope of the configuration was 
verified and satisfies the XPP detector mover requirements. Upon completion of the 
basing study described above, the preliminary design of the robot mounting base and 
support structure was initiated. 
 
The final design review for the X-ray optics and diagnostics support tables was 
completed on January 26.  The review was successful and detailed drawings are being 
created for fabrication of these components.  
 
• Detector 
The XPP team has scheduled a visit to BNL on February 11th and 12th to discuss the 
mechanical packaging and interfacing of the XAMPS detector system. 
 
The sensor needed some modifications to the mask design to accommodate the decision 
to build a 2 x 2 array (basic tile is 512 x 512 pixels). For that to be possible, there should 
be bond pads on all four sides of the 'lower' two sensors. The array will now consist of 
two sensors of the original design, plus two modified to allow inter-sensor bonds to 
assemble the 2x2 array. This is a minor change, since it only affects the metallization 
layers, not the semiconductor. 
 
BNL acquired a 2-sided probe card station, and are procuring instrumentation to allow 
testing of the sensor devices thoroughly before assembly. It is important that, as far as 
possible, only known-good devices are assembled. 
 
Testing of the readout ASIC is almost complete, and the detailed layout of the revised 
version has been started. 
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For DAQ & controls a new test PCB which includes the Munich switcher chip has been 
designed and will go out for manufacture in early February. A PCI Express FPGA board 
has been acquired which has a fiber optic input compatible with that on the SLAC RCE 
board. This will allow BNL to make an in-house testing set-up, including saving to disk, 
using the PGP protocol to have a consistent interface between BNL and SLAC systems. 
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BNL also received new documentation from SLAC about the PGP protocol which will 
allow BNL to design the detector to DAQ interfaces. 
 
• Procurement 
The solicitation for fabrication of the XPP sample goniometer system was posted on the 
FedBizOp web page (XPP-BIS-142116) and closed at the end of the month.  The request 
for proposals package was distributed to the vendors and due at the end of February.  
 
• Component Status 
There are currently no manufactured components at this time.  
 
• Assessment and Issues: 
None.  



WBS 1.3 Coherent X-ray Imaging (CXI) Instrument 
 
• Management and Safety 
The LLNL Memorandum of Understanding and the associated Technical Addendum 
were approved by LLNL. LLNL is now in the process of collecting the required 
signatures. Once that is done, the documents will be forwarded to SLAC for final 
signatures. 
 
The CXI team is still pursuing options for increasing the engineering and design staff.  
This includes trying to obtain new hires and looking to outside consulting firms for short-
term support. 
 
WBS 1.3 cumulative obligations to date (actual costs + open commitments) are $812K.  
Schedule and cost indices for WBS 1.3 are 0.97 and 1.06, respectively.  
 
• General  
The CXI team reviewed the 60% complete drawings for the Far Experimental Hall, 
identified issues and commented on the drawings.  The comments were provided to 
LCLS Conventional Facilities for transmittal to the architectural firm. 
 
• Design 
Chamber design work included refining the base plate holding the breadboard inside the 
chamber, finalizing all the chamber viewports and defining the interface from the 
chamber to the upstream part of the beamline. Potential vendors for the high precision in-
vacuum stages needed inside the chamber were visited at the Photonics West exhibition. 
Based on this visit, the list of candidates was narrowed to two.  These stages are basically 
equivalent. We have discussed these stages with our controls group and a preferred 
vendor has been selected. 
 
All of the optical elements needed for the Reference Laser system were chosen from 
catalog items and were integrated in the design. The vacuum chamber for the Reference 
Laser has been adapted from the design of the Pop-in Monitors. We plan on using a 
similar chamber design to the one used for the diagnostic pop-in monitors.  The chamber 
will be three inches longer inches in the beam direction. We will use the same support 
mechanism. 
 
We are refining the CXI instrument layout in order to make better use of space while still 
allowing flexibility. The latest layout allows the wavefront monitor location (planned for 
8 meters downstream of the 1 micron Sample Chamber) to fit comfortably within the 
hutch. 
 
• Detector 
The CXI detector, which falls under the LCLS construction project, is progressing as 
planned.  Communication is on-going between the CXI team and the group working on 
the mechanical design of the detector. Specifically, both groups are pushing forward to 
finalize the interface between the detector and the CXI Detector Stage. 
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• Procurement 
The Request for Proposals for the 1 micron KB System, as part of the Advance 
Procurement package, was sent to vendors for bid. The vendors were given until 
February 17, 2009 to respond with their proposals. While we await their responses, the 
details of the process leading to the award were finalized so the entire process can occur 
smoothly and rapidly. 
  
• Component Status 
 

o Sample Chambers 
Preliminary design work is 85% complete. A Preliminary Design Review is 
expected to be held in the coming weeks. 

 
o Precision Stands 

The Engineering Specifications Document for the 1 micron Precision Stand was 
finalized. 

 
o Detector Stage 

No update. 
 

o Particle Injector 
Design work on the Particle Injector is delayed pending the signature of the MOU 
with LLNL.   We expect this will occur in February. 

 
o KB Mirrors 

We are awaiting the proposals from the potential vendors. A proposal review 
meeting has been scheduled for March 16 2009, at which point the selected 
vendor will be identified. 

 
o Ion Time-Of-Flight 

No update. 
 

o Reference Laser 
The Preliminary Design is about 90% complete. A Preliminary Design Review is 
expected to be held in the coming weeks. 

 
 

• Assessment and Issues: 
None. 



WBS 1.4 X-ray Correlation Spectroscopy (XCS) Instrument 
 
• Management and Safety  
WBS 1.4 cumulative obligations to date (actual costs + open commitments) are $486K.  
Schedule and cost indices for WBS 1.4 are 0.96 and 1.08, respectively.  
 
BNL plans to start working on the XCS detector in February 2009. This work was 
delayed until the Technical Addendum was signed.  This was completed in January by 
SLAC and BNL. The impact of the continuing resolution on the progress of the detector 
is discussed in the detector section. 
 
The MOU between SLAC National Accelerator Laboratory and the Deutsches Elektronen 
Synchrotron laboratory (DESY, Hamburg, Germany) related to the Split and Delay 
prototype (built by the group of Dr. Gerhard Grübel) is under discussion by the 
management of each laboratory. The Split and Delay unit will provide the unique 
scientific opportunity to probe ultrafast dynamics of condensed matter systems on the 
XCS instrument. 
 
• General  
The XCS Instrument team will present the new monochromatization scheme in February 
2009 to the Technical Configuration Control Committee (TCCC). The proposed changes 
involve the relocation of the Large Offset Monochromator to a location nearer to the XCS 
sample position and the addition of a post-monochromator. Once the proposed technical 
change is accepted by the TCCC, a formal BCR will be prepared and reviewed by the 
LUSI/LCLS Change Control Board in the briefest delays.  
 
A. Robert, the XCS Instrument Scientist, travelled to DESY (Hamburg, Germany) to 
attend the 3rd European XFEL Users’ Meeting. He had multiple discussions with the E-
XFEL staff on the status and progress and instrumental program of the E-XFEL User 
Facility. 
 
A. Robert was also invited to give a presentation to a “satellite meeting” of the 3rd 
European XFEL Users Meeting. This meeting was organized by the XPCS Consortium at 
XFEL. This consortium intends to represent the interest of the X-ray Photon Correlation 
Spectroscopy European user community to the XPCS instrumental program in particular 
at the E-XFEL but also on any free electron laser user facility (FLASH, LCLS, SCCS…). 
A. Robert, in charge of building such instrument at the LCLS, was presenting the status 
on the progress of the design of the LCLS XCS-Instrument.  
 
Dr. Soo-Heyong Lee joined the XCS instrument team on January 19, as visiting Junior 
Scientist. He is employed by DESY (Hamburg, Germany) with a supplementary salary 
provided by SLAC in order to compensate for the local cost of living. He is permanently 
located at SLAC for the next 2 years (with possibility of extension to 3 additional years) 
to work on the development of the XCS science program. His supervisor at DESY is Dr. 
Gerhard Grübel, DESY directorate member, spokesperson for the XPCS Consortium at 
XFEL and also XCS team leaders. 

X
C

S
X

C
S

 

LUSI Monthly Report – January 2009  Page 8 of 16 
 



LUSI Monthly Report – January 2009  Page 9 of 16 

 
• Design 
The XCS Instrument team continues to interact intensively with LCLS conventional 
facilities staff regarding the design effort for the FEH hutches. The XCS Instrument team 
received the “60% design complete drawings” in January 2009. A Meeting with the 
various coordinators of the project took place where all the comments/concerns from the 
XCS Instrument team were addressed. The “90% design complete drawings” are 
expected to be available for review early to mid- February 2009. 
 
A. Robert worked on the detailed specification for the Large Offset Monochromator to be 
installed on the XCS Instrument. Special care was taken to maximize the performance of 
the X-ray Correlation Spectroscopy in terms of science capabilities. LUSI management 
decided in January 2009 that the Large Offset Monochromator CAM is the XCS CAM – 
instead of Diagnostic & Common Optics staff.  This decision was made to improve 
integration of the mono into XCS and to improve personnel utilization.  The XCS 
Instrument team (i.e. A. Robert and E. Bong) and DCO staff have agreed to this. A 
detailed and updated PRD/ESD of the Large Offset Monochromator will be generated. 
 
• Detector 
The Technical Addendum (TA) to the BNL MOU for FY 09 has been signed. SLAC and 
BNL agreed to use one MPO for both the XPP and XCS detector development. This 
means that BNL can start working on the XCS detector in February 2009. A Baseline 
Change Request was signed and implemented in January to revise the schedule and 
resources based on this new start date. However, the current MPO expires on 3/31/09 
because of the continuing resolution. LUSI management plans to extend the MPO before 
the end of March to prevent delays of the XCS detector project whether or not the 
continuing resolution is resolved. 
 
• Procurement 
The team has started planning for the Advance Procurement Technical Review for the 
XCS Diffractometer.  We expect to conduct this review along with the Large Offset 
Monochromator review in April. 
 
There are currently no in-process procurements for the XCS instrument. 
 
• Component Status 
There is no specific status to report on any XCS component. 
 
• Assessment and Issues: 
None. 



WBS 1.5 Diagnostics and Common Optics (DCO) 
 
• Management and Safety 
WBS 1.5 cumulative obligations to date (actual costs + open commitments) are $ 847K.  
Schedule and cost indices for WBS 1.5 are 0.94 and 0.93, respectively.  
 
• General 
DCO staff participated in the interviews for an open LUSI engineering position during 
the month. 
 
• Design 
The preliminary design review for the monitors was completed on January 9. This review 
covered the mechanical design for the six degree of freedom alignment stand, the 
chamber concept design and actuator concepts. The physics requirements were presented 
by the scientific staff. 
 
A revision of the DCO models was made. Changes were communicated to the instrument 
engineers, so updates could be made to their beam layouts. 
 
A meeting with JJ-X ray was held on January 14 to discuss JJ’s X-ray focusing lenses, 
and UHV precise slits. 
 
Further detail follows: 

o Monitors: 
PDR scheduled for January 9 was performed. Report expected early February. 

 
The design for the alignment stages is firmed up. Continued detail work on 
chamber and linear actuator components. 

 
o X-Ray Lenses: 

A meeting was held JJ X-Ray to talk in detail about the requirements of our 
X-Ray Focusing Lenses and how their commercial product could meet our 
requirements. The PDR and ESD documents were provided for reference. 
 
The vendor is expecting a six to eight week assessment before they can 
propose a solution to our needs. We are pursuing an in house solution based 
on the IPM design in parallel. 

 
o Slits: 

In the meeting held with JJ X-ray it was made clear that they have an “off the 
shelf” solution that meets our requirements. The scientific staff is pleased with 
the solution presented. Aperture size, Resolution, repeatability, accuracy, 
mechanical interface and blade options are within the desired parameters. 
 
The Slits presented meet have the smart motors compatible with controls. The 
design is compact in the X and Y dimensions. The Z dimensions will be 
compatible with the current beam layouts. 
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o Attenuator/Pulse Picker: 
Attenuator/pulse picker Final PDR report was received. The test program on 
the pulse picker is in progress. After cleaning, the Pulse Picker assembly was 
able to reach 1X10-6 Torr vacuum. 
 
A coated blade was received. The brazing process induced bending on the 
blade. However the bending does not appear to be detrimental to the function 
of the shutter. 
 

o Harmonic Rejection Mirrors: 
Engineering efforts on the HRM system have resumed at the end of the 
month. Designer activities will start at the end of February or early March. 

 
• Procurement 
The twenty pulse picker blades were received. 
 
• Component Status 
Intensity-Position Monitor - Preliminary design review was rescheduled for Jan. 9, 2009. 
 
• Assessment and Issues: 
None. 



WBS 1.6 Controls and Data Acquisition (CDA) 
 
• Management and Safety  
The Controls and Data Acquisition team continues to prepare for the XPP Controls and 
Data Systems Preliminary Design Review to be held on February 24, 2009. The team is 
also reviewing the ESD and ICD documents with the XPP scientist and updating the 
controls list of items to be ordered and configured.  
 
WBS 1.6 cumulative obligations to date (actual costs + open commitments) are $306K.  
Schedule and cost indices for WBS 1.5 are 0.97 and 1.18, respectively.  
 
• General  
We are currently updating the status for primavera. 
 
• Design 
We continued to design circuits, schematics, and printed circuit board lay-outs for the 
intensity-position and position monitor diagnostics. Several diode candidates were 
ordered. The circuit board came back from fabrication, was assembled (loaded with 
electronics components). Testing of this board will start in February. 
 
• Detector 
Noise measurements on XPP detector readout integrated circuit are continuing. We are 
also interacting with BNL to bring up their test setup which also has one of the circuits. 
We continue to work in parallel working to modify schematics and lay-outs of integrated 
circuit. This will take another 2 months. 
 
• Procurement 
There are currently no procurements to report. 
 
• Component Status 
In regards to offline data management, work continued on defining the data-format 
translator to convert online data formats to HDF5 data formats. 
 
Discussions with LUSI scientists on data processing continued. We still need to update 
existing ESDs. 
 
• Assessment and Issues: 
None.
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LUSI Cost and Schedule Performance- January 2009 
SLAC Linear Accelerator Center
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 2,014,359 2,014,359 2,082,675 0 -68,316 5,355,823 5,424,139 -68,316 1.00 0.97

1.2 X-RAY PUMP PROBE (XPP) 1,686,607 1,685,964 1,729,863 -643 -43,899 5,771,846 5,815,746 -43,900 1.00 0.97

1.3 COHERENT X-RAY IMAGING (CXI) 894,954 864,595 811,845 -30,359 52,750 10,058,952 10,006,201 52,751 0.97 1.06

1.4 X-RAY CORRELATION SPECTROSCOPY 
(XCS)

546,030 522,761 485,988 -23,269 36,773 7,772,055 7,735,283 36,772 0.96 1.08

1.5 DIAGNOSTICS & COMMON OPTICS 835,814 785,874 846,962 -49,940 -61,088 6,312,455 6,373,543 -61,088 0.94 0.93

1.6 CONTROLS AND DATA ACQUISITION 368,304 359,054 305,477 -9,250 53,577 7,380,671 7,327,094 53,577 0.97 1.18

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

Undist. Budget 0 0 0

Sub Total 6,346,068 6,232,607 6,262,810 -113,461 -30,203 42,651,802 42,682,006 -30,204

Management Resrv. (MIE) 12,448,198 12,417,994 30,204

Total MIE 6,346,068 6,232,607 6,262,810 -113,461 -30,203 55,100,000 55,100,000 0 0.98 1.00

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) 11,197,929 11,084,468 11,114,671 -113,461 -30,203 47,503,663 47,533,867 -30,204

Total Management Reserve 12,496,337 12,466,133 30,204

Total Project Cost (TPC) 11,197,929 11,084,468 11,114,671 -113,461 -30,203 60,000,000 60,000,000 0

SPI CPI

At Completion

LUSI Cost/Schedule Status Report

Performance Data
Indices

Date: 2/20/2009
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January 2009 Performance AYK$
Total Project Cost (TPC) $60,000

Planned % Complete (MIE) 14.9%

Actual % Complete (MIE) 14.7%

Total Estimated Cost (MIE) $42,652

Cost and Commitments to Date (MIE) $6,263

Estimate at Complete (MIE) $42,682

Work Remaining (MIE) $36,419

MIE Remaining Management Reserve (Based on EAC) $12,418

% Contingency on Uncommitted Work Remaining (MIE) 34.1%
 

 
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 January 2009 Cost Performance Report is the fourth month of reported earned-value on LUSI.  Schedule and cost indices are 0.98 
and 1.00, respectively.   
 
The projected Estimate at Complete (EAC) provides the most current estimate of the TEC final cost.  Contingency on EAC is 
considered adequate for this stage of the project.  LUSI is evaluating possible scope changes 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. 



 

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 4/12/10 4/12/10 0 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

APPROVED: FAB START - XPP 05/07/09 03/16/09 -37 days

APPROVED: ADVANCE PROCUREMENT-XCS&DCO 08/03/09 06/03/09 -40 days

COMPLETE: CD-3 REQUIREMENTS 01/15/10 01/15/10 0 days

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

APPROVED: FINAL INSTRUMENT READINESS REVIEW 07/06/12 07/06/12 0 days

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

CY 2012

Level 1  DOE HQ Milestones

Level 2 - DOE Local Milestones

MILESTONE DESCRIPTION Baseline Projected CY 2010 CY 2011

LUSI - Project Management

Variance CY 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 contingency. 
 
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 Contingency Remaining – The ratio of 
remaining contingency dollars to remaining line item 
(TEC) work calculated as follows: the numerator is 
equal to the contingency 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 contingency 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. 
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