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SLAC National Accelerator Laboratory

 
Project Overview and Assessment 

 
Highlights: 

 
• Cover page (FEE Mirrors):  The cover photograph shows two grazing-incidence 

X-ray mirrors inside their vacuum tank in the LCLS Front End Enclosure (FEE). 
Mirrors such as these are used to direct the LCLS X-ray beam into the 
experimental stations downstream. The mirrors also clean up the beam, since 
they do not reflect unwanted high-energy background radiation generated 
upstream. The tank can be moved slightly left or right so that the X-ray beam 
will reflect off one mirror or the other, giving the beam a kick to either the left 
and into LCLS experimental hutch 1 or to the right and into LCLS experimental 
hutch 2.  Each mirror is 250 mm long and flat to within about a millionth of a 
millimeter. 

 
• Evening shift commissioning of the FEE commenced at the beginning of July 

continues through month end, while FEE dayshift installation work continues 
through the NEH hutches.  Installation work includes installing utility lines, laser 
system installation and testing, and controls testing.  Most LLNL deliverables 
have been received at SLAC, with the exception of the pop-in cameras and as-
built documentation.  AMO instrument installation continues in hutch 1.  The 
instrument and hutch are being readied for commissioning with a high power 
laser.  A temporary Standard Operating Procedure is being developed to describe 
the laser hazards, procedures and safety controls for the commissioning. 

 
• CF managed subcontracted work is being performed in the NEH, FEH and for 

the LCLS Office Building.  The work includes installing laser tables in the NEH 
(hutches 1 and 2), cable termination in equipment at the newly installed FEH 
substation electrical pad.  The erection of the steel hutch framing and metal deck 
lay-out continues in the FEH.   The design-build contractor has mobilized to the 
site with the installation of construction trailers for management of B901 and 
FEH hutch build out. 

 
 

Assessment and Issues: 
 

• The July 2009 Cost Performance Report is the 65th month of reported earned-
value on the LCLS.  TPC cumulative obligations to date (actual costs + open 
commitments) are $389,784K.  Cost and schedule indices are 1.00 and 0.99, 
respectively. 
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SLAC National Accelerator Laboratory

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 334 days without a restricted or lost time injury 
and 251 days without a recordable injury.  Total project hours are 2.26M 
comprised of 1,651K collaboration hours and 610K subcontracted hours. 

o The project DART rate for construction is currently 3.01, 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 –  

 Cable Plant Phase 6 was extended to a 7/31/09 completion date. 
 The FEH hutch construction contract was awarded with the 

ongoing review and approval of lower tier subcontractors.  
Completion date is 1/22/2010. 

 The RFP for the Cable Plant Phase 7 project was released with the 
bid due in early August. 

 
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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SLAC National Accelerator Laboratory

Electron Beam Systems 
 
Injector, Linac, Undulator and E-Beam Controls Systems 
 
Highlights: 
 

• Work continued on commissioning the LCLS FEL.  The FEL x-rays were 
brought into the Front End Enclosure and characterized using the diagnostics 
installed there.  This milestone completes all of Undulator Complex 
Commissioning goals from the LCLS Technical Systems Start-Up Test Plan. In 
addition, the Key Design Operating Parameters specified in the CD-1 Document 
for wavelength range, pulse duration and photons/pulse were achieved.  As per 
the LCLS PEP, the LCLS Undulator Complex will now be supported by the 
SLAC Accelerator Systems Division as a part of normal operations.  The 
operation of this portion of the LCLS beam path, from the Sector 30 through the 
Main Electron Dump, will now focus on improved reliability and availability. 

 
 
Assessments and Issues: 
 

• None. 
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SLAC National Accelerator Laboratory

Photon Beam Systems 
 
WBS 1.5, 2.5 X-ray Transport, Optics and Diagnostics (XTOD) 
 
Highlights:  

 
• Management and Safety – With the completion of the diagnostics section of the 

FEE and the start of commissioning, a number of TEC accounts were closed.  
Both schedule and cost variances were reduced during the month. 

 
• Commissioning and Installation Progress –   

o Work during July was split between commissioning of the XTOD 
diagnostics with x-rays, and installation of the soft x-ray beamline 
leading to the AMO station in NEH Hutch 1.  All of the XTOD 
diagnostics were successfully commissioned, though minor issues 
associated with their controls continue to be worked on. 

o Final design work and procurement for the remaining components of the 
beamlines leading to Hutch 2 and Hutch 3 is proceeding. 

 
 
Assessment and Issues: 
 

• None. 
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SLAC National Accelerator Laboratory

WBS 1.6, 2.6   X-Ray Endstation Systems (XES) 
 

Highlights: 
 
• Management and Safety – Schedule and cost variances both improved during the 

month. 
 

• AMO Instrument Installation –  
o Nearly all major components of the AMO instrument have been installed.  

One outstanding component, the K-B focusing mirror system, is in final 
assembly at LBNL, and will be delivered in mid-August.  The instrument 
vacuum chamber is complete, and initial commissioning of the AMO 
instrument can be carried out without the mirror system.  Commissioning 
with beam is planned to start on August 17. 

o Testing of the instrument control system is underway, and should be 
ready to support the start of commissioning. 

 
• XES Laser System – All components required to transport the XES laser beam 

into the AMO experimental hutch have been installed.  A temporary Laser Safety 
System (LSS) for this hutch is in place so that the laser can be used for initial 
AMO commissioning work.  A permanent LSS for the hutch is awaiting the 
delivery of an interlocked laser door, expected in early August. 

 
• Soft X-Ray Material (SXR) Instrument –  

o Delivery of the SXR monochromator system is still expected in mid-
November.  A visit to the manufacturer (in Germany) by LCLS engineers 
was very productive. 

o An internal review of SXR schedule and technical issues was carried out 
in July.  The review affirmed the SXR design, but noted that the schedule 
is very tight.  As a result, additional technical resources have been 
directed at SXR, to more carefully monitor progress and attack any 
delays. 

 
Assessment and Issues: 

 
• LCLS Detector at Cornell University – Progress is being slowed by 

manufacturing defects in the circuit boards which hold the detector chips. 
Replacement boards are being fabricated by different manufacturers.  The delay 
is not yet serious, however Cornell management will be visiting SLAC in 
September to develop a completion schedule for the detector.  Most remaining 
work for assembling the detector will take place at SLAC, which should make it 
easier to monitor progress and keep to the schedule.  



 

_________________________________________________________________________________________ 
LCLS Monthly Report July 2009                                                                                     8 of 12 

SLAC National Accelerator Laboratory

 
Conventional Facilities (CF) 

 
WBS 1.9, 2.9 Conventional Facilities (CF) 
 

Highlights: 

 
FEH Steel Columns, Beams and Metal Decking 

 

 
Rebar in Place in Preparation for Concrete Pour 

 

 
Initial Site work and Mobilization of LCLS OSA Site 

• Far Experimental Hall (FEH) Hutches –  
o Steel erection including decking and hand-

railing is complete.  The concrete deck rebar 
and formwork has been completed. Concrete 
is scheduled to be poured in early August   

o Build-out of Hutches 4-6 has been awarded.  
Substantial completion of the FEH build-out 
is scheduled for Dec 31, 09. 

 
• LCLS Office Building –  

o The schematic design phase for the LCLS 
Office Building has commenced.   
 The Designer-Builder is preparing the 

first design submittal for the site 
preparation work.   

 Permitting and approval of 
subcontractors is underway.   

 Status and coordination meetings are 
held weekly.  The weekly meetings start 
with review of safety followed by design 
status.   

 Soils investigation was completed and 
the report is due in the first week of 
August.   

 Groundbreaking is scheduled for August 
3, 2009. 

 
Assessment and Issues: 
 
• Independent analyses have been received for the 

potential reclassification of the FEH from “Type 
II-1 Hour” to “Type II-Non-Rated”.  Both 
consultants concluded that the request is 
reasonable and can be achieved at very minimal 
cost.  A formal request was made to the Fire 
Marshall and Building Inspection Office to 
review this request.  If approved this will 
require the Fire Hazard Analysis to be updated. 
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SLAC National Accelerator Laboratory

LCLS Cost and Schedule Performance – July 2009 
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SLAC National Accelerator Laboratory

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 July 2009 Cost Performance Report is the 65th month of 
reported earned-value on the LCLS.  TPC cumulative obligations 
to date (actual costs + open commitments) are $389,784K.  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 variance due to late LLNL deliveries 

partly due to extra design time.  Schedule variances are 
improving.  Cost variances are captured in the EAC. 

• 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 
76 working days (~5 months) of float.  The critical path to meet 
CD-4 overall performance runs through the LCLS space 
renovation has 65 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.  At this time, 
there are no additional changes planned in the LCLS project 
baseline. 
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SLAC National Accelerator Laboratory

DOE (Level 2) Milestones 
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SLAC National Accelerator Laboratory

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 


