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Project Overview and Assessment 
 

Highlights: 
 
• First LCLS commissioning results:  Evidence of intensity dependence of Ne 

ionization in the LCLS x-ray beam. The plot shows that the proportion of highly 
ionized Ne to lower charge states increases as a nonlinear function of the intensty 
of the LCLS x-ray beam. These data were taken during the commissioning run of 
the Atomic/Molecular/Optical physics instrument during the weekend of 12 
September 2009. 

 
 
Assessment and Issues: 
 

• The September 2009 Cost Performance Report is the 67th month of reported 
earned-value on the LCLS.  TPC cumulative obligations to date (actual costs + 
open commitments) are $392,309K.  Cost and schedule indices are 1.00 and 
0.99, respectively. 

 
Project Office and Support 

 
WBS 1.1, 2.1 Project Planning, Management and Administration 
 
Highlights: 

 
• LCLS Environmental, Safety & Health Status – 

o The project has worked 386 days without a restricted or lost time injury 
and 303 days without a recordable injury.  Total project hours are 2.31M 
comprised of 1,681K collaboration hours and 633K subcontracted hours. 

o The project DART rate for construction is currently 2.81, as compared to 
the general industry rate of 3.2.  The total project DART rate is 1.0; this 
includes construction and collaboration hours. 

 
• LCLS Procurements Status –  

o Turner Construction – SLAC has approved the release of full retention to 
25 out of 29 Bid Packages (Trades) under Turner Construction.  Turner’s 
representative is working diligently to obtain the few items of close-out 
documentation needed from the four remaining Trades. 

 
Assessment and Issues: 
 

• None. 

                                                 
1 The number of injuries sustained by an average work crew of 100 individuals over a year. 
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Photon Beam Systems 
 
WBS 1.5, 2.5 X-ray Transport, Optics and Diagnostics (XTOD) 
 
Highlights:  

 
• Management and Safety – 

o The majority of XTOD work is complete, and many accounts have been 
closed.  The overall cost and schedule variances consequently decreased 
during September. 

o A careful Estimate to Complete was prepared for the remaining XTOD 
work, primarily the completion of the FEE to be done in January and the 
completion of the beam transport through NEH and X-Ray Tunnel. 

 
• Commissioning and Installation Progress –   

o LLNL has been delivering the drawing packages for the FEE 
instrumentation to SLAC.  To allow for correction of errors found in the 
drawings, and to create a final high-level assembly drawing for the as-
built system, a BCR was approved to support designer time over the next 
three months. 

o LLNL activity consists of finishing some drawing packages and 
collecting and shipping to SLAC the remaining FEE hardware to be 
installed in January. 

o The beam transport system in the X-Ray Tunnel is nearly complete.  
Beam transport components (LCLS scope) are also being installed in 
NEH Hutch 2 and Hutch 3 which will house LUSI instruments. 

 
Assessment and Issues: 
 

• Final LLNL hand-off:  Until all remaining drawings and hardware from LLNL 
are transferred to SLAC, there is some risk of discovering omissions.  SLAC 
anticipates receiving the remaining items by early January 2010.  In the event of 
further delay, SLAC is preparing alternate procurement plans for key items.  
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WBS 1.6, 2.6  X-Ray Endstation Systems (XES) 
 

Highlights: 
 

• AMO Commissioning – Since the completion of the AMO installation and start 
of commissioning in August, most effort has been focused on the systematic 
testing and commissioning of the AMO components and subsystems in 
preparation for the first user runs starting in October. Several user 
commissioning experiments which are more technical have been completed this 
month: carefully studying the FEL pulse energy, beam focus, and the damage 
thresholds of several materials important for the reliability of LCLS operation. 

 
• XES Laser System – Approval to operate the laser in Hutch 1 under a permanent 

Standard Operating Procedure (SOP) was prepared and will be finalized early in 
October.  Laser beam is allowed into both AMO chambers and laser based 
commissioning is well underway in preparation for laser-based user experiments. 

 
• Soft X-Ray Material (SXR) Instrument –  

o A user workshop was held on 9/23 and attended by all representatives of 
the first user experiments. The purpose of this meeting was to 
communicate interface requirements for the first SXR user experiments 
planned for spring 2010. 

o Design work is progressing on the collimator assemblies and zero order 
stop, the intensity monitor, and the spectrometer detector. Design of the 
transmission sample system and sample transfer system has been started. 

o The delivery date for the monochromator and exit slits is projected to be 
October 12. The gratings are expected by the end of this month. 
Preparation for coating of the M1 mirror is underway at LLNL. 

o Weekly meetings for controls and data acquisition are continuing with the 
Engineering Specification Document now available as a draft. 

 
Assessment and Issues: 

 
• LCLS Detector at Cornell University – Utilizing on-site expertise, SLAC is now 

taking the lead in resolving the fabrication issues relating to gluing of carrier 
boards to the detector chip modules. The schedule impact is being monitored 
very closely. A management meeting between Cornell and LCLS is planned for 
the end of October to discuss the close out phase of the project.  
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Conventional Facilities (CF) 

 
WBS 1.9, 2.9 Conventional Facilities (CF) 
 

Highlights: 

 
FEH Hutch Drywall Construction Complete 

 

 
FEH Mezzanine Level HVAC Ductwork  

 

 
  Office Building Retaining Wall Complete 

 

• Far Experimental Hall (FEH) Hutches –  
o Build-out of Hutches 4-6 continue to make 

good progress and is 50% complete overall.  
All metal framing and walls are complete.  
Lead-lined sheet rock is approx 80% 
complete.  Process Cooling Water (PCW) 
lines are in process.  HVAC ductwork and 
lighting are in process.  The HVAC unit is 
scheduled to be installed next month. 

 
• LCLS Office Space Project –  

o Site preparation work continues with 
installation of underground utilities, 
retaining wall and site winterization.  Tie-in 
to the water main has been completed.  
Building foundations have been excavated 
and rebar is in process. 

o Rudolph & Sletten hosted an onsite event in 
recognition of 100 days on site without a 
safety incident.  Event was favorable and 
well attended by all working subcontractors. 

 
Assessment and Issues: 
 
• LCLS Office Space –  

o During excavation of the parking lot area, soft 
zones in the soil were encountered, as well as 
legacy concrete.  The concrete was removed and 
the underlying cemented sub-base was pulverized 
and compacted.  

o Due to recommendations in the final 
Geotechnical Report, the design of the retaining 
wall has been revised and the excavations for the 
building foundation are required to be deeper 
than had originally been anticipated.  This may 
result in minor cost impacts related to the change 
in existing soil conditions. 
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LCLS Cost and Schedule Performance – September 2009 
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Cost and Schedule Performance (con’t) 
 

 
Overall Cost and Schedule Assessment 

 

  
 
   
 
 
 

The LCLS cost and schedule are consistent with the approved 
baseline with a Total Estimated Cost (TEC) of $352M and a Total 
Project Cost (TPC) of $420M.  The CD-4 milestone is July 2010.  
All costs are in actual-year dollars and out-year costs are escalated. 
 
The September 2009 Cost Performance Report is the 67th month of 
reported earned-value on the LCLS.  TPC cumulative obligations 
to date (actual costs + open commitments) are $392,309K.  Cost 
and schedule indices are 1.00 and 0.99, respectively.   
 
Drivers for significant cost and schedule variances are: 
• WBS 1.5 and WBS 1.X schedule variance due to delays in the 

XT tunnel installation.  Schedule variances are improving. 
WBS 1.5 cost variance is due to greater-than-planned effort to 
finalize designs and at LLNL. Corrective actions include a 
thorough scrub of LLNL budget and transfer of work scope 
from LLNL to SLAC.  

• WBS 1.9 variance due to later than planned awards for FEH 
hutches and LCLS Office Building.  Cost and schedule 
variances are both improving. 

 
The critical path to meet CD-4 technical performance runs through 
the scheduled Linac shutdown, then FEL commissioning and has 
70 working days (~4-1/2 months) of float.  The critical path to 
meet CD-4 overall performance runs through the LCLS space 
renovation has 66 working days. 
 
The Estimate at Complete (EAC) provides the most current 
estimate of the TEC projected final cost.  Contingency on EAC is 
considered adequate for this stage of the project.   
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DOE (Level 2) Milestones 
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Actual 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 LCLS 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 under run” 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.  

Other Project Cost (OPC) – LCLS “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 
the LCLS. 
 
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 capital 
budget authorized for the LCLS project for the 
construction phase of the project.  TEC includes 
contingency but does not include OPC. 
  
Total Project Cost (TPC) – The total capital 
budget authorized for the LCLS project, including 
TEC 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 LCLS work plan which is used to track 
all resources, schedules, and cost. 
 

         Glossary 


