
 
 

SLAC National Accelerator Laboratory

LLNL LLNL LLNL LLNL 

 
 

 
 
 
 

 
 

Atomic, Molecular and Optical (AMO) Instrument Sees First Light 
 

  

Linac Coherent Light Source  
Monthly Report 
August 2009 



 

_________________________________________________________________________________________ 
LCLS Monthly Report August 2009                                                                                     2 of 12 

SLAC National Accelerator Laboratory

 
CONTENTS  

 

 

PROJECT OVERVIEW AND ASSESSMENT 3 

 

TECHNICAL AND PROGRAMMATIC PROGRESS 

 LCLS Project Office & Support 

 WBS 1.1, 2.1     Project Management and Administration    4 

 Photon Beam Systems 

 WBS 1.5, 2.5    X-Ray Transport & Diagnostics      5 

 WBS 1.6, 2.6    X-Ray Endstations        6 

 Conventional Facilities 

 WBS 1.9, 2.9    Conventional Facilities       8 

 
 
COST PERFORMANCE REPORT 

-Cost/Schedule Performance 9 
-Cost/Schedule Assessment 
-Milestone Performance 

 
GLOSSARY  12 

 
 



 

_________________________________________________________________________________________ 
LCLS Monthly Report August 2009                                                                                     3 of 12 

SLAC National Accelerator Laboratory

 
Project Overview and Assessment 

 
Highlights: 

 
• Cover page (Atomic, Molecular and Optical (AMO) Instrument, Hutch# 1, first 

light):  The AMO instrument sits ready to receive first light from the LCLS.  The 
beam pipe extending to the bottom right of the picture connects the instrument to 
the front end enclosure (FEE) and the LCLS beam.  Shortly after this picture was 
taken, the first LCLS pulses were fed into hutch 1, the AMO instrument aligned 
to the beam and the "first light" image of the beam at the very end of the 
instrument obtained.  After verifying the integrity of the hutch by a radiation 
survey, the AMO instrument team proceeded with the commissioning program. 

 
• In the figure below:  John Bozek, AMO Instrument Scientist and his team 

opened the beam shutter at 8:14 p.m. on August 18, 2009, letting in the beam and 
flooding the instrument with the world’s brightest, shortest pulses of laser x-rays. 

 

 
 
Assessment and Issues: 
 

• The August 2009 Cost Performance Report is the 66th month of reported earned-
value on the LCLS.  TPC cumulative obligations to date (actual costs + open 
commitments) are $391,850K.  Cost and schedule indices are 0.99 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 365 days without a restricted or lost time injury 
and 282 days without a recordable injury.  Total project hours are 2.29M 
comprised of 1,668K collaboration hours and 619K subcontracted hours. 

o The project DART rate for construction is currently 2.91, as compared to 
the general industry rate of 3.2.  The total project DART rate is 1.0; this 
includes construction and collaboration hours. 

o The technical systems installations in the FEE and AMO instrumentation 
installations are essentially complete and are being commissioned.  The 
AMO commissioning includes the use of a high power laser.  A Standard 
Operating Procedure has been approved and includes details relating to 
whether the laser is operating in Class 1 or 4 modes.  In Class 1 mode the 
hutch is safe for non-laser trained personnel to enter with the high power 
beams completely enclosed.  In Class 4 mode only qualified laser 
operators are allowed to enter. 

 
 

• LCLS Procurements Status –  
o Turner Construction:  At the end of August 2009, Turner Construction’s 

representative returned to the close-out efforts involving the extension of 
the accelerator housing.  The representative is working with its lower tier 
subcontractors so that required close-out documentation will be submitted 
to SLAC.  Turner had not submitted any close-out documentation to 
SLAC during the months of June and July. 

o Technical Procurements: 
 The FEH hutch construction contract was awarded with a 

completion date of 1/22/2010.  Full Notice to Proceed has been 
issued. 

 The Cable Plant Phase 7 project Notice to Proceed has been 
issued. 

 
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

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

 
• Management and Safety – Nearly all work by LLNL was finished in August.  

Corrections for previous bookkeeping errors effectively transferred about $100k 
of TEC costs to OPC, but aside from this LLNL showed very little activity.  
SLAC has now assumed responsibility for nearly all the remaining XTOD work, 
building the hard-x-ray beamline from FEE to FEH.  During August, SLAC 
XTOD work took place in FEE and NEH, and led to some variances.  Large 
variances are not expected in September. 

 
• Commissioning and Installation Progress –   

o Commissioning of FEE diagnostics continued in early August along with 
installation of the soft x-ray beamline to the AMO station in Hutch 1.  
Commissioning of the beamline commenced on August 13.  After 
receiving all approvals, beam was transmitted to the AMO station in 
NEH on August 18 and commissioning of the instrument began. 

o The SLAC MFD group built a number of components for the FEE 
beamline to AMO, including vacuum drifts, mirror chamber supports, 
Shadow Wall tube supports, and Wall II beam tube supports. Manpower 
has been added to help cross-check LLNL design vs. deliverables in the 
FEE as well as to help plan a final installation in January 2010. 

o With the exception of 3 pop-in monitor assemblies, the remaining FEE 
vacuum drifts and supports are in manufacture at MFD. The majority of 
beam pipe supports for the hard X-ray line were installed in NEH Hutch 
1, Hutch 2, and Hutch 3 in August, along with radiation shielding at the 
wall penetrations. 

o Design and fabrication continued in August for the beam transport 
through the X-ray Tunnel. Design is in the final top assembly stages. The 
final support pieces are all in manufacture. Final preparation for Tunnel 
installation was completed in August, with the expectation of integral 
vacuum complete in October. 

 
 
Assessment and Issues: 
 

• In order to minimize risk of delays to project completion, LCLS management has 
determined that SLAC will assume responsibility for the remaining work in the 
XTOD area.  SLAC and LLNL are working together to expedite the transfer of 
LCLS hardware now from LLNL to SLAC, to determine the scope of remaining 
LLNL work to complete drawing packages, and to transfer special LCLS 
knowledge at LLNL over to SLAC. 
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SLAC National Accelerator Laboratory

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

Highlights: 
 
• Management and Safety – The performance of cost and schedule is good and 

little changed from last month.  Some apparent new cost variances in 1.6.2 
(controls area) are due to the timing of purchases and are not expected to persist.  
New cost variances in 2.6.2 (OPC controls) are mostly due to recent efforts to 
control schedule by re-allocating some work to SLAC from collaborating labs 
LBNL and Cornell.   

 
• AMO Instrument Installation – Installation of the AMO instrument is complete 

with the arrival and mounting of the KB focusing mirror system from Lawrence 
Berkeley National Laboratory and the Magnetic Bottle Spectrometer from Ohio 
State University. The Instrument Readiness Review (IRR) and Safety Review 
were conducted, and readiness for commissioning of the instrument was 
confirmed. An Accelerator Readiness Review (ARR) covering the Photon 
Experimental Area was also held and approved by an external committee. 

 
• AMO Commissioning – A major milestone has been achieved with the start of 

AMO commissioning on August 18 with the LCLS beam entering the instrument 
for the first time. Commissioning activities such as alignment and testing of the 
various components have started in preparation for the first user run in October. 

 
• XES Laser System –  

o Early this month, approval to operate the laser in Hutch 1 under a 
temporary SOP was received.  Operation under a permanent SOP 
depends on the certification of the full Laser Safety System in mid 
September, including an interlocked laser hutch door which has recently 
been installed. The temporary SOP has allowed laser beam to be 
delivered into both the High Field Physics chamber and the Diagnostics 
chamber of the AMO Hutch.  Laser compression has been optimized and 
laser-based commissioning of both the AMO chambers has started. 

o In addition to the Hutch 1 work, the laser hall transport of the beam to 
deliver for the Hutch 2 of the SXR instrument has been completed. A 
beam pointing instability of 10% of the focused beam diameter was 
measured with no active stabilization. 

o Commissioning of the LBL Timing System has begun and further 
improvements of the time-jitter of this timing system are ongoing. 

 
• Soft X-Ray Material (SXR) Instrument –  

o All design changes following last month’s review of the monochromator 
have been completed. The estimated delivery date to SLAC is still late 
November. 
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SLAC National Accelerator Laboratory

o The recent addition of designers is already having a positive impact on 
the design with several components progressing well towards final 
reviews planned for next month. 

o Regular meetings with the Controls group have been established and an 
interface control document has been drafted. 

 
Assessment and Issues: 

 
• LCLS Detector at Cornell University – After resolving last month’s fabrication 

issues, new issues have shown up this time with the gluing of carrier boards to 
the detector chip modules. Recipes and procedures are being reevaluated to 
resolve this quickly without further impacting the schedule. A management 
meeting between Cornell and LCLS is being scheduled to discuss the closeout 
phase of the project.  
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SLAC National Accelerator Laboratory

 
Conventional Facilities (CF) 

 
WBS 1.9, 2.9 Conventional Facilities (CF) 
 

Highlights: 

 
FEH Hutch Metal Stud, Wall Construction 

 

 
FEH Mezzanine Level HVAC Ductwork 

 

 
Office Building Site-work Excavation in Progress 

• Far Experimental Hall (FEH) Hutches –  
o Concrete deck was poured as scheduled (110 

cubic yards).  The effort was managed 
directly by the LCLS staff with Conco 
construction. 

o Build-out of Hutches 4-6 has commenced. 
Layout and installation of metal stud walls 
has commenced.  Door framing including 
owner provided hutch doors is complete.  
Initial submittals have been developed and 
submitted to SLAC for approval.  The 
submittals are on schedule and are reviewed 
in collaboration with the engineer of record. 

 
• LCLS Office Space Project –  

o Site Preparation work was initiated with 
rough grading for the building foundation 
and parking lot areas.  Contractor submittal 
packages have been reviewed and approved 
for the building structure and core & shell.  
Contractor’s site office was set up and made 
functional.  Contractor’s staff is now on site.  
Excavation for retaining wall was started.  
Geotechnical investigations were performed 
and report submitted. 
 
 

Assessment and Issues: 
 
• LCLS Office Space – A late notice-to-proceed 

was issued to the Contractor resulting in a 
contract modification to adjust the contract 
completion date.  The new contract date is still 
on-line with the project’s completion date, but 
two weeks of float have been expended. 
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SLAC National Accelerator Laboratory

LCLS Cost and Schedule Performance – August 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 August 2009 Cost Performance Report is the 66th month of 
reported earned-value on the LCLS.  TPC cumulative obligations 
to date (actual costs + open commitments) are $391,850K.  Cost 
and schedule indices are 0.99 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.   
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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 


