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WBS 1.1 and 2.1 Project Management 
 
• Management and Safety 
 
LUSI staff participated in the FEH Hutch 4 and 5 structural value engineering session on 
December 17, 2008.  There were essentially no structural value engineering changes that 
resulted from this session.  The electrical design and mechanical value engineering 
session is planned for January 2009.  We also expect the 60% hutch “design complete 
drawings” in January. The coordination with LCLS Conventional Facilities is an on-
going effort. 
 
The Brookhaven detector effort for XCS is being held up until the FY 2009 technical 
addendum and associated finance and budget issues are resolved.  This has delayed the 
start of the XCS detector work by about three months.  LUSI management along with 
Hannibal Joma will visit Brookhaven National Laboratory (BNL) in January in order to 
plan to recoup the schedule delay, re-plan resources and improve communications with 
BNL on XCS and XPP. 
 
The LCLS Detector Advisory Committee (LDAC) met on December 4 – 5, 2008.  This 
review committee reviewed the technical progress of the detector efforts for XPP by 
BNL, CXI by Cornell and XCS by BNL.   These will be reported in the instrument 
sections. 
 
• Assessment and Issues: 
The December 2008 Cost Performance Report is the 3rd month of reported earned-value 
on LUSI.  MIE cumulative obligations to date (actual costs + open commitments) are 
$5,803K.  Schedule and cost indices for the MIE are 0.98 and 1.01 respectively.   
 
WBS 1.1 cumulative obligations to date (actual costs + open commitments) are $1,891K.  
Schedule and cost indices for WBS 1.1 are 1.00 and 1.02, 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 team received approval from the DOE Stanford Site Office for the advanced 
procurement of the XPP diffractometer system. 
 
WBS 1.2 cumulative obligations to date (actual costs + open commitments) are $1,638K.  
Schedule and cost indices for WBS 1.2 are 0.99 and 0.97, respectively. 
 
• General  
The XPP team performed a study to determine the optimum combination of components 
and cost for an online coarse timing reference (fast photoreceiver, high bandwidth 
oscilloscope, coaxial cable).  The results of this study are published in a technical report 
(TR-391-003-14). 
 
• Design 
The XPP robotic detector mover basing design study is in process (SOW SP-391-000-
95). The Square One Systems engineering team developed software to analyze and 
visualize the dynamic work envelope of a Stäubli robot with a user defined tooling point 
location (Figure 1). The software constrains the robot to point the detector face at a 
prescribed interaction point. The Square One team visited SLAC on December 16 – 17, 
2008.  Significant progress was made during this visit and a clear path forward was 
developed (center top mount of the detector and model RX160L robot). The team has 
located a mounting point for the robot that satisfies the XPP coverage requirements for a 
single interaction point.  The team will work to identify a fixed mounting position for 
operation in the two interaction point locations (600 mm horizontal offset) next month. In 
parallel, the XPP team will explore concepts to translate the robotic detector mover.   
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Figure 1.  XPP robotic detector mover analysis and visualization software. 
 
The XPP team completed specification drawings for the XPP optical table system.  This 
system is now ready for procurement once XPP receives DOE-SSO approval for 
procurements. In addition, the team continued design efforts on the X-ray optics support 
tables in preparation for the final design review of these components. 
 
• Detector 
The LCLS Detector Advisory Committee (LDAC) reviewed the progress of the detector 
effort by BNL for XPP. 
 
From the presentations by the Brookhaven team it was clear that a lot of progress has 
been made.  Real X-ray measurements have been made and the manufacturing of 
components has started in earnest.  The readout chip has been received, and first 
evaluations have been made. However, several issues, believed to be minor, have come to 
light and need to be addressed, such as non-linearity in the charge-pump operation, noise 
behavior, and yield in sensor production.    
 
In parallel to the characterization of the first prototype of the ASIC, analytical studies for 
the required upgrades of the second run have been carried out.  The required upgrades are 
under design at the schematic level. The previously identified minor issues in the logic of 
the ASIC have been corrected both at schematic and at layout level. The analysis of the 
noise sources for the Correlated Double Samplers is still ongoing. Although different 
possible improvements have been studied for this block more studies are required to fully 
explain the unexpected behavior encountered in the prototype. 
 
SLAC delivered a LCLS DAQ board to BNL to build a LCLS compatible readout 
system. 
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• Procurement 
The sample goniometer procurement requisition received the necessary approvals to 
advance in the procurement system.  A SLAC buyer will be assigned next month and the 
sample goniometer documentation package will be distributed to vendors for proposals.  
 
• 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 MOU for the Particle Injector is still being reviewed at the SLAC Technology 
Transfer office.  We anticipate that this will be completed in January. The design of the 
particle injector is currently being delayed due to the lack of staffing and the pending 
resolution of the MOU with LLNL.  We are currently developing an agreement with the 
LCLS AMO instrument team to bring their staff on as AMO nears completion.  The first 
AMO engineer to join CXI is planned to start in March.  This should not delay the 
injector completion. 
 
The CXI team interviewed a candidate for an engineering position. After discussions, this 
candidate joined the CXI team in the middle of December. The addition to the team 
lessens the current manpower issues for CXI. LUSI management is still actively working 
on the manpower issue.  Job requisitions are currently open to help the situation.  Also, as 
stated above, a plan to add another engineer in March was agreed to by LUSI and the 
LCLS Engineering and Physics Division.  This engineer will be completing work on the 
AMO instrument for LCLS and will be available at least 75% of the time by the end of 
March. 
 
WBS 1.3 cumulative obligations to date (actual costs + open commitments) are $776K.  
Schedule and cost indices for WBS 1.3 are 0.96 and 1.01, respectively. 
 
• General  
A revised Physics Requirements Document for the CXI Instrument was released to reflect 
the layout changes to the instrument. The main change is the separation of the two focal 
planes of the focusing mirror systems. 
 
The CXI team participated in tours of the LCLS for all of SLAC and some VIPs at 
various times during the month of December. These tours are extremely important to 
advertise the facility and build enthusiasm about the scientific capabilities of LCLS. 
 
• Design 
The downstream diagnostics for the CXI instrument were laid out in SolidEdge with the 
given constraints of the CXI hutch size and all the necessary optical components at the 
entrance to hutch 5. Due to these constraints, the 11m position downstream of the focus, 
which was desired for wavefront sensing, will have to be abandoned since it would place 
the device in hutch 6. Only the 5 and 8 meter positions will be implemented. 
 
Discussions with the XPP team took place to determine if the strongback design for 
optics support could be a suitable option for CXI. Some modifications will be necessary 
but there is a clear possibility to leverage this design to some extent for CXI. 
 
The CXI components in the XRT were rearranged to be consistent with the position of 
the PPS photon stopper. This move will allow an extra 2 meters of space for future CXI 
upgrades in the X-ray Transport Tunnel. 
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• Detector 
The CXI detector is being designed and built under an MOU with Cornell by the LCLS 
Construction Project. This effort was reviewed by the LDAC in early December. The 
CXI detector is progressing as planned.   
 
A detailed mechanical handling and assembly procedure was developed and will be 
communicated to all interested parties. 
 
• Procurement 
The CXI 1 micron KB mirror documentation was posted on the Federal Business 
Opportunities website for advertising to companies that may be interested in working on 
the system. It is not expected that many capable companies will respond since the CXI 
team has already made contact with the more than 10 known companies about this 
procurement. 
 
The CXI team visited a final mirror vendor, namely the JTEC Company in Japan. The 
facilities visited were very impressive and they have demonstrated all the necessary tools 
needed to realize mirrors meeting or exceeding our specifications. They stated that they 
currently are not overloaded with work and therefore, if an order was received by them 
within the next 4 months or so, they could deliver the mirrors in 6 months while 
exceeding our specifications. They stated that the 6 month delivery time is less certain if 
we delay placing the order. 
 
After this vendor visit, the CXI team is now completely ready to proceed with the 
Request for Proposals for the 1 micron KB System. With the Advanced Procurement 
Approval received from DOE at the end of December, CXI expects to release a Request 
for Proposals in the first weeks of January for the 1 micron KB System. 
  
• Component Status 
 

o Sample Chambers 
Work continued on the CXI 1 micron Sample Chamber to resolve issues with 
the orientation of some of the ports. 

 
Information was gathered from a large number of positioning stage vendors in 
order to select the CXI in-vacuum stages for the Sample Chambers. From the 
list, three potential vendors were identified and some more information will be 
sought from them to make a final decision. 

 
Representatives from two companies came to SLAC to discuss their in-
vacuum positioners. These are being considered, along with other stages by 
the CXI team as possible stages for the Sample Chamber to replace the other 
stages which we recently learned would not be made by another vendor. 
Similar stages were used in the past for other experiments at FLASH and 
some concerns existed then. These concerns seem to have all been resolved 
based on the discussions with the representatives. However, the CXI team will 
perform some further tests to alleviate all doubt  
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The Engineering Specifications Document for the Sample Chamber was 
released. 

 
o Precision Stands 

A new engineer was assigned to work on CXI in mid-December and he has 
started to familiarize himself with the Precision Stand design and 
requirements. 

 
o Detector Stage 

No changes occurred to the design of the Detector Stage in December since 
resources were tied up with more urgent work on other devices. 

 
o Particle Injector 

Design work on the Particle Injector is delayed pending the approval of the 
MOU with LLNL by the Technology Transfer department of SLAC. The 
Physics Requirements Document for the Particle Injector was released. 

 
o KB Mirrors 

Responses to a pre-qualification questionnaire that was sent to potential KB 
vendors were received. The Engineering Specifications Document as well as 
two Statements of Work and a Bid Evaluation Guide were released. The 
Request for Proposals package was put together and will be finalized in early 
January 2009. 

 
o Ion Time-Of-Flight 

The Physics Requirements Document for the Ion TOF was released. 
 

o Reference Laser 
No update. 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 $463K.  
Schedule and cost indices for WBS 1.4 are 0.94 and 1.09, respectively. 
 
The BNL work on the XCS detector was scheduled to start October 1, 2008. It however 
did not start yet as the Technical Addendum (TA) to the Brookhaven-SLAC 
Memorandum of Understanding for FY 2009 has not been approved yet. The issue is 
detailed 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 plans to present the new monochromatization scheme in early 
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.  These 
changes have been supported by two independent reviews (XCS Team Leaders Meeting 
and Facility Advisory Committee held October/November 2008). 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.  
 
The scientific capabilities of the XCS instrument were presented to Dr. Raymond Orbach, 
Under Secretary of Energy during his official visit of the LCLS on December 17, 2008.  
 
A. Robert, the XCS instrument scientist is a member of the Beamline Advisory Team 
(BAT) for the construction of the XPCS instrument at NSLS-II at Brookhaven National 
Laboratory. He attended the first BAT meeting (December 9, 2008) since the XPCS 
beamline has been approved (autumn 2008) as being one of the project beamlines at 
NSLS-II. The current design of the beamline was discussed from a technical point of 
view. A lot of information was exchanged regarding the ongoing design of the XCS 
instrument at the LCLS. 
 
• Design 
The XCS Instrument team continues to interact with LCLS conventional facilities staff 
regarding the design effort for the FEH hutches. We expect to receive 60% “design 
complete drawings” in early January 2009. The Design process of the FEH hutches is on 
schedule. X
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The XCS design team finalized the new layout of all XCS optical components spanning 
from the X-ray Transport Tunnel to the XCS experimental hutch. It will be used as a 
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technical/engineering support for the presentation to the TCCC and the formal request of 
the BCR for the relocation of the monochromator and the post monochromator. 
 
• Detector 
The Technical Addendum (TA) to the Brookhaven-SLAC Memorandum of 
Understanding for FY 2009 has not been approved yet. This has prevented BNL from 
starting work on the XCS Detector, which was scheduled to start October 1, 2008. 
 
DOE requires an Interoffice Work Order to be executed between the sending and 
receiving site offices when the cumulative work on a purchase order exceeds $1 million. 
The SLAC contribution was sent to the local site office before the winter break. SLAC is 
currently checking the transmittal date to BNL’s site office. 
 
The LCLS Detector Advisory Committee met on December 4 – 5, 2008.  Because of the 
TA issues discussed above, there was little progress on the XCS detector by BNL.  The 
BNL team did present a revised technical concept for the XCS detector for consideration. 
 
• Procurement 
There are no ongoing 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 $742K.  
Schedule and cost indices for WBS 1.5 are 0.97 and 0.97, respectively. 
 
• General 
An interview was conducted in December for an engineering position. 
 
The DCO team supported the LCLS open house tour on December 4, 2008. 
 
• Design 
Preliminary design for the Attenuator/Pulse picker was completed in late November 
allowing the team to meet the Preliminary Design Review (PDR) deadline of December 
3, 2008.   
 
The design for the intensity-position monitor was progressing well, however there was a 
request to avoid using vacuum stages. This request pushed the PDR scheduled for 
December 10, 2008 to January 9, 2009. 
 
Further detail follows: 

o Monitors: 
The PDR scheduled for December 10, 2008 was postponed to January 9, 
2009. Review panel members were notified of change.  

 
Effort was concentrated on having all actuator for the IPM out of vacuum 
while staying within the envelope constrains previously imposed for this 
device. The design effort put into the IPM is coupled to the other Monitors 
(IM, PM, WM) since the actuator; chamber and alignment stand designs will 
be shared. 

 
o X-Ray Lenses: 

Communication was established with JJ-X-ray and a meeting was scheduled 
for January 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 sent to this vendor for reference. 

 
o Slits: 

The procurement specification is in the draft stage and needs further 
refinement. However, the meeting with JJ-X-ray will help us clean up this 
document. JJ-X ray was given a copy of the PDR and ESD as reference. 

 
o Attenuator/Pulse Picker: 

The PDR was performed on December 3, 2008 as scheduled. The Physics 
requirements were presented by the scientific staff. The engineering staff 
outlined the results of combining the Attenuator and Pulse Picker. The review 
panel approved the design and recommended moving forward to the next 
phase. Areas that required some attention were; the coating on the pulse 
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picker blade, heating of the blade by the beam, heating of the solenoids during 
operation and the details on handling the attenuator filters. All of these 
concerns will be addressed on a test plan presented at the review. Results will 
be presented at FDR. 
 
The combination of these devices has advanced the schedule for the 
Attenuator significantly.  
 
The ESD for the Pulse Picker was signed off just in time for the PDR 

 
• Procurement 
Purchase requisitions were placed for the manufacture of 20 pulse picker blades and for 
the development of the silicon nitride brazing. Some of the pulse picker blades will be 
used for test purposes and qualification of the blade coating. 
 
• Component Status 
Attenuator/Pulse Picker – Performed the preliminary design review scheduled for 
December 3, 2008. 
 
Intensity-Position Monitor - The preliminary design review was rescheduled for January 
9, 2009. 
 
• Assessment and Issues: 
None. 



WBS 1.6 Controls and Data Acquisition (CDA) 
 
• Management and Safety  
The Controls and Data Acquisition team is preparing for the XPP Controls and Data 
Systems Preliminary Design Review to be held on February 7, 2009. The team is also 
reviewing and revising the ESD and ICD documents with the XPP scientist.  The controls 
equipment lists of items to be ordered and configured is also being updated.   
 
WBS 1.6 cumulative obligations to date (actual costs + open commitments) are $293K.  
Schedule and cost indices for WBS 1.6 are 0.99 and 1.11, respectively. 
 
• General  
We are currently updating the status for primavera. 
 
• Design 
Circuit and schematic design continued.  This included designing printed circuit boards 
for the intensity-position and position monitor for DCO. We also ordered several diode 
candidates. 
 
• Detector 
Noise measurements are being performed on the XPP detector readout integrated circuit. 
We are also interacting with BNL to bring up their test setup which also has one of the 
circuits. In parallel we are working on modifying the schematic and lay out of the 
integrated circuit. 
 
• Procurement 
N/A this month. 
 
• 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. Existing ESDs will be 
updated. 
 
• Assessment and Issues: 
None.
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LUSI Cost and Schedule Performance- December 2008 
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 1,929,953 1,929,953 1,890,591 0 39,362 5,355,823 5,316,461 39,362 1.00 1.02

1.2 X-RAY PUMP PROBE (XPP) 1,610,233 1,589,925 1,638,044 -20,308 -48,119 5,863,268 5,911,387 -48,119 0.99 0.97

1.3 COHERENT X-RAY IMAGING (CXI) 817,146 784,425 776,119 -32,721 8,306 10,061,620 10,053,315 8,305 0.96 1.01

1.4 X-RAY CORRELATION SPECTROSCOPY 
(XCS)

538,746 505,640 463,440 -33,106 42,200 7,941,817 7,899,617 42,200 0.94 1.09

1.5 DIAGNOSTICS & COMMON OPTICS 740,218 720,279 741,722 -19,939 -21,443 6,310,217 6,331,660 -21,443 0.97 0.97

1.6 CONTROLS AND DATA ACQUISITION 328,093 325,138 293,438 -2,955 31,700 7,408,910 7,377,210 31,700 0.99 1.11

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

Undist. Budget 0 0 0

Sub Total 5,964,389 5,855,360 5,803,354 -109,029 52,006 42,941,655 42,889,650 52,005 0.98 1.01

Management Resrv. (MIE) 12,158,345 12,210,350 -52,005

Total MIE 5,964,389 5,855,360 5,803,354 -109,029 52,006 55,100,000 55,100,000 0

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) 10,816,250 10,707,221 10,655,215 -109,029 52,006 47,793,516 47,741,511 52,005

Total Management Reserve 12,206,484 12,258,489 -52,005

Total Project Cost (TPC) 10,816,250 10,707,221 10,655,215 -109,029 52,006 60,000,000 60,000,000 0

SPI CPI

At Completion

LUSI Cost/Schedule Status Report

Performance Data
Indices

Date: 1/16/2009
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December 2008 Performance AYK$
Total Project Cost (TPC) $60,000

Planned % Complete (MIE) 13.9%

Actual % Complete (MIE) 13.6%

Total Estimated Cost (MIE) $42,693

Cost and Commitments to Date (MIE) $5,803

Estimate at Complete (MIE) $42,942

Work Remaining (MIE) $37,086

MIE Remaining Management Reserve (Based on EAC) $12,158

% Contingency on Uncommitted Work Remaining (MIE) 32.8%
 

 
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 December 2008 Cost Performance Report is the third month of reported earned-value on LUSI.  Schedule and cost indices are 
0.98 and 1.01, 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 04/15/09 -15 days

APPROVED: ADVANCE PROCUREMENT-XCS&DCO 08/03/09 08/03/09 0 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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