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Project Overview and Assessment 
 

Highlights: 
 

• The Accelerator Readiness Review committee revisited LCLS on March 14-15 
and issued a final report.  All pre-start conditions in the committee’s report, as 
well as comments from DOE-SSO, were addressed and cleared.  Approval to 
begin commissioning was requested from the Director’s office.  The Beam 
Authorization Sheet (BAS) for the LCLS injector was signed off following the 
certification.  The injector Machine Protection System (MPS) installation was 
completed and is ready for beam.  The LCLS Personnel Protection System (PPS) 
and Laser Safety System (LSS) were certified and are operational.  It is 
anticipated that Injector beam commissioning will begin in early April. 

 
• The construction phase for the LCLS major civil activities began with the on-site 

mobilization of heavy equipment on Sept 09, 2006.  This work is being managed 
by the Turner Construction (TCCo).  Operation of road-header for FEH Access 
Tunnel (shown on cover page) has advanced to a depth of 42 feet at the end of 
this reporting period.  To date, construction is ~16% complete.  Field Change 
Orders to date are ~4% of work accomplished. 

 
Assessment and Issues: 
 

• The March 2007 Cost Performance Report is the 37th month reporting earned-
value on the LCLS.  The LCLS cost and schedule indices are 0.92 and 0.89, 
respectively.  Declines in the CPI and SPI (and increase to the EAC) are 
primarily driven by delays in civil construction and by procurements delayed by 
uncertainty in the FY2007 LCLS budget due to the Continuing Resolution (see 
below).  TPC cumulative obligations to date (actual costs + open commitments) 
are $184,339K. 

 
• Over the past six months, uncertainties related to the Continuing Resolution and 

full FY2007 funding have impacted the cost and schedule performance of the 
LCLS.  With the outcome of the Continuing Resolution and FY 2007 funding 
now known, LCLS has released available funding for procurements.  The delays 
and shortfall in FY2007 funding require a Directed Change to re-baseline the 
project.  An Office of Science review is scheduled for July 10-12, 2007 to 
evaluate the re-baseline. 

 
• Civil construction schedule performance is overall 6-8 weeks behind its early 

finish milestones.  Delays are primarily due to unforeseen and undocumented 
underground utilities in the initial activities in the Beam Transport Hall, Front 
End Enclosure and Electron Beam Dump.  CF and Turner Construction are 
preparing a recovery plan for these areas to ensure completion of scheduled 
milestones. 
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Project Office and Support 
 

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

 
• LCLS Environmental, Safety & Health Status – March 2007 

o Safety Performance – LCLS worked 477 days without a lost time injury 
at SLAC.  The project has sustained one lost time injury to an employee 
in June of 2005 and two recordable injuries [no lost time] to 
subcontractors (Oct 2006, March 2007).  The LCLS project lost time 
injury rate is currently 0.471, which compares favorably to general 
industry rates of 6.8 and that of the Department of Energy which is 2.1 
for similar work. 

o Safety Training Compliance Metrics –  
 Mandatory safety training = 93% (goal = 93%) 
 Supervisor required safety training = 89% (goal = 93%) 
 Compliance for training assessments = 91% (goal = 92%) 
 Medical exams for affected employees = 100% (goal = 90%) 

• Stanford Site Office (SSO) Walkthroughs – The SSO performs once per week 
inspections of LCLS activities at Sector 20 (S20) and the Turner construction 
site.  The weekly inspections of S20 began approximately December 2006, while 
the construction inspections started in 2005.  Safety process observations 
identified several noteworthy practices including fall protection process controls, 
shoring and shielding during excavation and in-progress fire watch during torch 
cutting process.  Inspections also resulted in identification of several improper 
worker practices including workers under suspended load during pick-up of wall 
forms, worker initially not wearing face shield at the start of shotcrete operation 
(work was stopped by TCCo. safety officer and worker donned shield prior to 
resumption of operation), and worker holding a tie-line attached to wall-form 
without wearing gloves; process improvement recommendations as a result of 
inspections included dust control at the tunnel entrance, and air monitoring for 
deep excavations. 

 
• LCLS Procurement Status – March 2007 

o The LCLS Procurement Department continued with heavy activity in 
March 2007, mainly due to issues arising with Turner subcontracts since 
the project is now in Phase 2 and the primary construction effort is 
underway. 

o A/E Design – Current emphasis has been placed on handling submittals 
and providing rapid response to subcontractors’ requests for information. 

o CM/GC –  

                                                 
1 The number of injuries sustained by an average work crew of 100 individuals over a year. 
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 Contract modification 27 was processed which is a unilateral 
reduction in CM/GC Fee necessary to prevent overpayment of 
invoices pending negotiation the CLOC de-scope proposal. 

 Contract modification 28 was processed which is a unilateral 
increase that adjusts two trade subcontracts for sales tax that was 
excluded from the bid packages. 

 Modification 29 was processed which is a unilateral increase in 
subcontract value to fund additional Field Change Orders. 

 Open Change Order Request (COR) Status – 30 CORs are in 
technical review, fact finding, or negotiation.  Total estimated 
value $1.08M. 

o Technical Procurements –  
 Injector Laser Heater Chicane Dipole Magnets – Subcontract 

awarded.  Estimated delivery is late May 07. 
 BC2 Chicane Dipole Magnets – Subcontract awarded.  Estimated 

delivery is June 2007. 
 LTU Quadrupole Magnets – Subcontract awarded.   Estimated 

delivery is June 2007. 
 
Assessment and Issues: 

 
• At Sector 20 there have been continual findings of poor performance for wearing 

safety glasses, in particular with prescription glasses.  The SSO has formally 
elevated the findings as a concern to Laboratory management and asked for an 
assessment. 

 
• SLAC Electrical Safety Office (ESO) Approvals – SLAC’s ESO has identified 

deficiencies in Turner Construction and their subcontractors in complying with 
applicable regulations for temporary power installations.  To improve this 
process, LCLS staff now conducts inspections of Turner’s electrical installations 
prior to the ESO approval, which has improved the process. 

 
• TCCo Recordable Injury – On March 7th 2007, a worker was applying wet 

shotcrete when backsplash landed on his face shield which then fell behind his 
safety glasses and came in contact with his eye.  The worker did not feel any 
discomfort or pain nor was his vision blurred and continued working.  The 
worker’s condition deteriorated over the next two days and a subsequent 
examination determined the shotcrete irritated the eye which required antibiotics.  
The worker was released to unrestricted duty. 

o Lessons Learned (Corrective Action) – The subcontractor took all  
necessary precautions to ensure appropriate face and eye protection was 
provided to their workers.  A review of different Personnel Protective 
Equipment (PPE) will be made to enhance its performance.  In addition, 
the workers have been reoriented to the use of an eye wash for immediate 
eye irritant removal. 
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Electron Beam Systems 
 
WBS 1.1, 1.x.2   Controls System 
 
Highlights: 

 
• Controls Installation –  

o All wire scanner, collimator jaw, beamline (chicane) and other Injector 
motion controls have been tested, and are working.  Limit switch inputs 
to MPS from collimator jaws and BC1 motion have been installed and 
tested from the MPS.  Motion control systems are fully integrated with 
LCLS version control system in CVS. 

o LLRF for the L1S and GUN RF stations were installed in S20/21.  L0-A 
and -B are ready for installation in S20.  TCav RF station hardware is 
built and ready to be configured, calibrated and tested in the lab. 

o Two BPM chassis were installed in S20 and connected with triggers. The 
remaining chassis for the injector are being tested and will be installed 
shortly.  The data acquisition and calibration software is complete and is 
now being tested.  

o All 7 CPUs for the Laser Launch System are installed include the newly 
added IOC-LR20-LS02 to supply timing for laser system. All laser 
feedback loops are now operational.  

 
• Controls Testing and Checkout – The timing system is in production mode for 

the LLRF, Toroids, Monitors and BPMs. The Beam Synchronous Acquisition 
has been successfully tested on the Toroids. A MATLAB interface is available 
for the BSAC. The next step is to merge the timing with the SLC-aware IOC. 

 
Assessment and Issues: 

 
• A complete set of plans covering all Controls sub-systems for the 2007 shutdown 

installation was developed. Based on these plans, the control system for BC2 will 
be available for commissioning December 3, 2007. The plans were presented at 
the 2007 Installation Readiness Review (see below in Linac). 

 
• Controls Schedule Performance (SPI = 0.76) – Schedule delays are primarily due 

to a hold on procurements both at ANL and SLAC brought on by uncertainty in 
funding brought on by the Continuing Resolution (CR).  With the CR resolved, 
the Controls group will move ahead on the procurements, but it will be difficult 
to fully recover from the late start. 

 
• Controls Cost Performance (CPI = 0.88) – The actual costs for the supply of 

electrical power to Controls racks have been costed to a Controls account, even 
though this work is in the Conventional Facilities scope.  These costs will be 
transferred out of Controls and into CF accounts. 
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WBS 1.2, 2.2 Injector System 
 
Highlights: 
 

• Injector Installation –  
o The RF Gun installation was completed and RF processing was begun.  

RF processing of L0A and L0B was completed. 
o External optics and pneumatic controls to YAG 01 were installed. Optics 

packages for YAGG1 and YAG02 were installed also. 
 
• Injector Testing, Checkout and Commissioning –  

o The laser virtual cathode testing was completed. 
o For the commissioning phase, responsibility for injector/linac 

maintenance was transferred from the 2006 installation manager to the 
injector/linac area manager.  An engineer was assigned to the 
commissioning team to support all mechanical problems during 
commissioning.  

 
Assessment and Issues: 

 
• Injector Schedule Performance (SPI = 1.00) – With the completion of the 

Injector installation, WBS 1.2 Injector is essentially complete and Injector TEC 
accounts are being closed. 

 
• Injector Cost Performance (CPI = 0.81) – The Injector cost overrun is chiefly due 

to high power RF design/fabrication and installation. The engineering and 
fabrication of the RF gun and of the first accelerator structures took longer than 
planned as extra care was taken for these new and innovative designs.  This work 
is now complete and testing proved very successful and profitable.  The 
fabrication and testing costs (~$435K) spare RF Gun were also charged to the 
TEC account which will be corrected with an April journal entry. 
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WBS 1.3, 2.3 Linac System 
 
Highlights: 

 
• During a Repair-Opportunity-Day (ROD), most outstanding Linac components 

were installed in the SLAC Linac. BL11, the BL11 table, a toroid and a modified 
vacuum tee are still outstanding.  

 
• Cost estimates for diagnostics, LTU supports, cold trap and cable installations 

were updated with some areas showing increased costs.  The LTU supports were 
value-engineered to minimize the cost increase.  A BCR was submitted and 
approved by the Change Control Board for the final updated cost. 

 
• LCLS staff visited Everson Tesla to finalize magnet designs.  A dipole magnet 

was increased in length with additional field shaping features to meet field 
saturation requirement.  Everson Tesla committed to a June 2007 delivery date. 
Magnetic measurement will be performed at SLAC.  

 
Assessment and Issues: 
 

• A preliminary Readiness Review for the 2007 Downtime was held on March 15 
which provided an early look at the 2007 shutdown in light of the hold on 
procurements due to the Continuing Resolution.  It was determined that the 
procurement delays could partially be recovered, however the committee was 
concerned about the short duration of the downtime schedule, the estimated 
budget, kicker magnet fabrication, Bunch Compressor (BC-2) testing and 
manpower resources, particularly in conventional facilities.  These issues are 
being addressed and a second Readiness Review is scheduled for May. 

 
• Linac Schedule Performance (SPI = 0.89) – The schedule variance is driven by 

two sources: 
 

1. The fabrication of magnets.  The vendor’s progress is being closely 
monitored. 

2. The fabrication of wire scanners was delayed due to uncertainty in the 
FY07 budget. 

 
• Linac Cost Performance (CPI = 0.80) – The Linac cost variance is driven by the 

design of diagnostic instruments.  The design of profile monitors, bunch length 
monitors, beam position monitors and movable collimators was underestimated.  
These designs are now complete.  Also, the installation of L1 and BC1 was more 
difficult than anticipated and more costly. This installation concluded in March 
and those Linac accounts are being closed. 
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WBS 1.4, 2.4 Undulator System 
 
Highlights: 
 

• In March the uncertainty of 
FY07 funding was relieved.  A 
significant transfer of funding to 
the ANL LCLS group was 
arranged.  This allowed the 
planning for release of purchases 
which had been on hold. 

 
• LCLS staff from ANL-APS 

visited Hi-Tech Manufacturing 
to officially accept their 20th and 
final undulator magnet.  Pictured 
from left to right are: Tom 
Barsz, Simon Sorsher (Hi-Tech 
Mfg.), Emil Trakhtenberg, 
Shigemi Sasaki, Glen Lawrence, 
and Marion White. 

 
• The Long Term Test (LTT) facility was begun.  It will be built up initially with 

second generation prototype components, replacing these with production units 
as available. 

 
• Magnetic Measurements –  

o Three undulator magnets have been tuned and fiducialized. 
o The 100 um peak field shims, undulator support feet, and “Type 3” thin 

wedge spacers arrived from ANL.  This delivery will allow rough tuning, 
fine tuning, and mechanical shimming to continue. 

o Experience to date has demonstrated that the production rate of 1 
undulator per week can be achieved but any significant disruption such as 
the delayed delivery of the tuning shims and wedged spacers or the 
stronger magnets mentioned above could cause the production to slip. 

 
Assessments and Issues: 

 
• The entrance and exit field strength of the SN 06 magnet is significantly stronger 

than the previous three magnets.  This new and unexpected deviation has caused 
for extra effort to rough tune.  The extra effort was approved for five days at 
which time the magnet is to be tuned or set aside as production must continue. 
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• The production progress was 1 week behind as of February.  An additional week 
was lost in March due to the delayed hardware deliveries.  This delay is related 
to delayed procurements at ANL due to CR uncertainties. 

 
• Undulator Cost Performance (CPI = 0.88) – The cost variance is primarily driven 

by the setup costs for the Undulator Magnetic Measurement Facility.  
Commissioning the sensitive hardware that is used to make these critical 
measurements proved far more difficult than planned, leading to schedule delays 
and cost overruns.  The MMF is now operational and the precision tuning and 
fiducialization of the Undulator magnets is proceeding.  The fabrication and 
testing costs (~$1,660K) for seven spare undulator magnets was also charged to 
the TEC account which will be corrected with an April journal entry. 
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Photon Beam Systems 
 
WBS 1.5, 2.5 X-ray Transport, Optics & Diagnostics (XTOD) 
 
Highlights:  

 
• Management and Safety – Baseline change requests were prepared for the 

addition of the 4th SOMS mirror, the FEE wall penetrations, the new steel 
shielding in the FEE, the Towson Final Production Sensors, the Pressure 
Manifolds and revised details of the installation and commissioning schedule.   

 
• Fixed Mask / Slit / XVTS – Final drafts of vendor specification documents for 

cleaning and packaging vacuum components have been produced, and 
procurement packages for the Fixed Mask and Slit are being prepared. Purchase 
of the XVTS (tunnel beam line) has been delayed until FY2009 due to the 
outcome of the continuing resolution. The fixed mask and slit drawings 
underwent formal checks and some small changes were implemented.  Planning 
for the assembly and testing at LLNL of the fixed mask and slit and their 
controls has begun. 

 
• Direct Imager – The “photon transfer curve” for a single pixel in the camera was 

measured, and it agrees with the manufacturer’s specifications.  This exercise 
served both to test the camera, and also to validate the diagnostic procedure.  

 
• Soft x-ray Offset Mirror System – Engineering work on the mechanical concept 

continued in preparation for the System Concept Review scheduled for April 5. 
Two design concepts are being evaluated; one with mirror motion internal to the 
tank and another with a fixed mirror and a moving tank using an external drive.   

 
• Planning began on how best to support the Direct Imager camera: (a) during 

initial camera testing in the LLNL lab using WinView32 on Windows or custom 
C++ on Windows and/or Linux, and (b) in production EPICS service. 

 
Assessment and Issues: 

 
• XTOD Schedule Performance (SPI = 0.84) – The low SPI is driven by the 

reorganization of the work plan due to the continuing resolution and reduced 
funding in FY2008.  A number of tasks of the current plan are being re-
scheduled for FY2009, and others are being delayed by a few months.  A 
secondary cause is extending the X-ray mirrors design effort.  By extending the 
design phase, a number of value engineering decisions have been made which 
will greatly improve the procurement phase.  
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WBS 1.6, 2.6  X-Ray Endstation Systems (XES) 
 
Highlights: 
 

• Management and Safety – 
o XES has continued to work on a revised baseline plan.  Currently the 

integration with the controls portion of the schedule is being worked out. 
All pending baseline change requests (BCR) were presented and have 
been approved by the Change Control Board. 

o The Physics Requirement Document of the Personnel Protection System 
(PPS) is in the signing stage. Design on the photon stoppers is 
progressing with emphasis on the particular requirements of the stopper 
material to stop the FEL beam. An Engineering Specification Document 
is being drafted. The requirements for the stoppers in the electron dump 
area are still being defined.  

 
• The LCLS Detector group at Cornell University has submitted the full-lot sized 

ASIC and diode chip to fabrication. Bump bonding vendors are being identified. 
Conceptual designs for the tiling and packaging of the full detector are being 
developed.  

 
• Atomic Molecular and Optics (AMO) Instrument: Preliminary designs of 

mechanical components for the principle experimental chamber (the ion time-of-
flight spectrometer and pulsed gas jet) have been finalized.  Both of these 
components will be used in the initial atomic physics experiments at the LCLS to 
investigate the interaction of the intense x-ray FEL pulse with the basic 
constituents of matter; atoms.  A list of components to be used in the control 
system of the AMO instrumentation was developed in consultation with the 
controls group and will be used to further define the hardware required to 
complete the control system. 

 
• XES Controls group has been preparing for a Conceptual Design Review for the 

beginning of April covering the requirements of the AMO station and the Cornell 
detector and the controls architecture of the experimental areas. 

 
Assessment and Issues: 

 
• XES Schedule Performance (SPI = 0.81) – The XES work plan is being modified 

due to the continuing resolution and reduced FY2008 funding.  Some tasks are 
being moved out, and others are delayed while the new plan is being formed.  In 
addition, it appears that a small factor contributing to the low SPI was errors in 
assigning status to ongoing tasks.  The latter cause is being investigated. 
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Conventional Facilities (CF) 
 
WBS 1.9, 2.9 Conventional Facilities (CF) 
 
Highlights: 

  
• Management & Safety – Schedule 

update for the month continues to 
reflect late finish dates for various 
milestones.  CF group and TCCo are 
in the process of developing an 
acceptable recovery plan and 
evaluating the critical milestones.  
Several meetings have identified the 
excavation of the Undulator Hall 
tunnel to be the critical element.  
TCCO is preparing recommendations 
for resolving this late start. 

 
• Construction Progress –  
o Poured ~1,200 cubic yards of concrete 

for the invert of the NEH facility.  (A 
well orchestrated effort by TCCo and 
SLAC to coordinate the 135 trucks in 
a 6 hour period).  

o Formwork installation in preparation 
for NEH concrete walls. 

o Operation of road-header for FEH 
Access Tunnel continues with an 
advance of 42 feet at the end of this 
reporting period.  To date the ground 
conditions appear to be favorable and 
meet initial expectations for average 
daily advance rates.   

 
• During this reporting period, four (4) Field Change Orders (FCOs) were initiated 

for a total negotiated amount of $170,000 credit.  Since the start of construction a 
total of $506,965 in FCOs has been approved.  Earned value on construction is 
~16%.  FCOs/Earned Value is ~4.1%. 

 
Issues and Assessments 

 
• Civil construction schedule performance is overall 6-8 weeks behind its early 

finish milestones.  Delays are primarily due to unforeseen and undocumented 
underground utilities in the initial activities in the Beam Transport Hall, Front 

Undulator Tunnel Early Preparations 

NEH Sub-Basement Concrete Pour 



 

_________________________________________________________________________________________ 
LCLS Monthly Report – March 2007                                                                                    14 of 18 

End Enclosure and Electron Beam Dump.  CF and Turner Construction are 
preparing a recovery plan for these areas to ensure completion of scheduled 
milestones.  Partial work-around plans include re-sequencing the work at Service 
Building 3.1 to allow concurrent activity at FEE/EBD excavation, UH tunnel 
excavation and SB3.1 construction. 

 
• A utility rerouting project (along PEP Ring Road) was successfully completed 

during a 3-day shut down of PEP.   One week after completion of this work, a 
rupture in the 8” domestic water line occurred.  It is likely that the rupture was 
the result of the rerouting project; however the break occurred in a portion of the 
pipe that had not been uncovered during the excavation. 
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1.1  Project Management 14,737 14,737 15,656 0 -918 1.00 0.94 18,013 82%

1.2  Injector 16,578 16,554 20,450 -24 -3,896 1.00 0.81 16,760 99%

1.3  Linac 11,353 10,077 12,552 -1,277 -2,475 0.89 0.80 20,190 50%

1.4  Undulator 26,299 24,149 27,559 -2,150 -3,410 0.92 0.88 37,536 64%

1.5  X-ray Transport 13,160 11,029 12,259 -2,130 -1,229 0.84 0.90 22,803 48%

1.6  X-ray Endstations 2,164 1,754 1,515 -410 239 0.81 1.16 9,657 18%

1.9  Conventional Facilities 49,052 42,498 42,872 -6,554 -374 0.87 0.99 124,060 34%

1.X  LCLS Controls 18,149 13,795 15,673 -4,354 -1,878 0.76 0.88 31,898 43%

1 LCLS Total Base Cost 151,492 134,593 148,535 -16,899 -13,942 0.89 0.91 280,916 48%

315,000

34,084

2.1  LCLS Project Mgmt, Planning & Admn (OPC) 8,872 8,838 9,054 -34 -217 1.00 0.98 27,626 32%

2.2  Injector (OPC) 1,677 1,167 1,194 -509 -27 0.70 0.98 4,272 27%

2.3  Linac (OPC) 86 71 389 -15 -318 0.82 0.18 1,730 4%

2.4  Undulator (OPC) 2,015 1,999 725 -16 1,274 0.99 2.76 6,852 29%

2.5  X-ray Transport (OPC) 872 815 764 -57 51 0.93 1.07 4,544 18%

2.6  X-ray Endstations (OPC) 1,460 1,219 623 -241 596 0.83 1.96 5,559 22%

2.9  Conventional Facilities (OPC) 0 0 0 0 0 0 0 683 0%

2.X  LCLS Controls (OPC) 1,730 649 675 -1,080 -26 0.38 0.96 5,638 12%

2 LCLS Total Other Project Cost 16,711 14,758 13,424 -1,953 1,334 0.88 1.10 56,904 26%

64,000

7,096
LCLS Total Project Cost 168,202 149,350 161,959 -18,852 -12,609 0.89 0.92 379,000 44%

31-Mar-07

Budgeted Cost

Work 
Scheduled Cost

LCLS Total Estimated Cost

Work 
Performed

LCLS Cost/Schedule Status Report

Budget At 
Complete 

($K)
% CompletePerformance Indices

 Management Reserve

LCLS Other Project Cost

Cumulative to Date ($K)

 Contingency

WBS Variance

Schedule

Actual Cost 
Work 

Performed SPI CPI

LCLS Cost and Schedule Performance – March 2007 
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March 2007 Project Performance AYK$

Total Project Cost (TPC) $379,000

% Planned (Cumulative) 49.8%

% Complete (Cumulative) 44.2%

Total Estimated Cost (TEC) $315,000

Cost and Commitments to Date $169,619

Estimate at Complete (EAC) $293,870

Work Remaining $145,335

Outstanding Phase-Funded Awards $78,634

$21,130

16.1%
Remaining Contingency Based on EAC

Cost and Schedule Performance (con’t) 
 

Overall Cost and Schedule Assessment  
 

The LCLS cost and schedule are consistent with a CD-4 milestone of 
March 31, 2009, a Total Estimated Cost (TEC) of $315M and a Total 
Project Cost (TPC) of $379M.  All costs are in actual-year dollars and 
out-year costs are escalated.  
 
The March 2007 Cost Performance Report is the 37th month reporting 
earned-value on the LCLS.  TPC cumulative obligations to date (actual 
costs + open commitments) are $184,339K.  The LCLS cost and 
schedule indices are 0.92 and 0.89, respectively.  The SPI of 0.89 
(‘yellow’ on the PARS threshold) is primarily driven by CR impacts 
(hold on procurements and project management evaluating reduced 
funding scenarios) and delays in civil construction. 
 
The project critical path runs through the Undulator Facility Co-(early) 
Occupancy followed by installation of undulators followed by FEL 
beam commissioning and finally photons in the FEH.  Incorporating 
all project delays, total float with respect to CD-4 is 107 working days. 
 

 
The LCLS EAC incorporates all overruns and potential BCR’s into the performance baseline to provide a realistic assessment of the 
project’s final cost.  In March, percent contingency on EAC was reduced, primarily due to delayed procurements and redirected staff 
related to the Continuing Resolution and FY07 reduced funding. 
 
To date, remaining contingency on EAC at 16.1% is less than ideal for this phase of the project.  However, contingency reserves on 
civil construction are 15% on committed but uncosted work, comparing favorably with 4% actual contingency usage.  Additionally, 
the potential for rain delays drops significantly in April and beyond, and early assessments on the tunneling ground conditions are near 
optimal.  Should these favorable conditions continue on their present trends, the project believes it is prudent to drop the civil 
construction reserve to 10% due to reduced risk, thus improving the overall EAC. 
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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 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.  

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 15% 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 


