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Project Overview and Assessment 

 
Highlights: 
 

• In March 2004, LCLS adopted an internal baseline estimate for the project with a 
TEC of $273M Actual-Year (AY) and a TPC of $315M AY. 

 
• A DOE Office of Science (Lehman) Review of the LCLS Project was conducted 

on August 10-12, 2004.  The charge to the committee was to assess the readiness 
of the LCLS project for CD-2b (Approve Project Baseline) and CD-3a (Approve 
Long-Lead Procurements).  At the closeout, the review committee noted 
favorably the “impressive progress since last review”, but felt that the overall 
schedule was too aggressive particularly in light of the possibility of a 
Congressional Continuing Resolution in early FY05.  The committee also 
requested that a revised baseline to be submitted to reflect the following;  

o increased contingency for the LCLS CF and Injector Drive Laser; 
o increased estimated cost of the Construction Management function; 
o increased overall float of the construction schedule 
o increased Project Office staff particularly in the areas of procurement, 

quality assurance and construction safety. 
o Slower rampup of staff in early FY05 

A full report on the DOE Review is expected in October 2004. 
 
• A draft Corrective Action Plan (CAP) is under development to respond to the 

findings and recommendations of the External Independent Review (EIR) 
conducted in June 2004.  The final version will be submitted to the DOE’s Office 
of Engineering and Construction Management for approval in September 2004. 

 
• SLAC has created an LCLS Division which will report directly to the SLAC 

Directorate during the construction phase of the LCLS.   
o John Galayda, the LCLS Project Director, has been appointed as an 

Associate Director for the newly created division, and will become a 
member of the ES&H Coordinating Council, the Salary Review 
Committee and the Associate Director’s Committee on Computing. 

o The mission of the LCLS Division is the design, construction and 
commissioning of the LCLS facility.  

o Present expectations are that, once those project functions are complete, 
operations of the LCLS and its beam-lines will become the responsibility 
of the Technical and SSRL Divisions respectively, and the LCLS 
Division will be dissolved.  These expectations could, of course, change 
as the Laboratory organization is optimized for SLAC’s newly 
established vision.  
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o The creation of the LCLS Division at SLAC will not impact the 
relationship or organizational structure with LCLS and its partner 
laboratories, ANL and LLNL.  

 
• LCLS management has contracted W. D. Wightman & Company to conduct a 

validation of the LCLS construction cost estimate, which is based upon the 
Jacobs Engineering Title I Estimate of Probable Cost.  A report and debriefing is 
currently scheduled for October 15, 2004.   

 
• LCLS management presented the current LCLS Title I design to Stanford 

University representatives to provide an update of recent design progress.  The 
major discussion concerned the construction phase and the impact on the SLAC 
site (construction views from on/off site, local neighborhood concerns, lighting 
infrastructure, and future developments of LCLS).  These meetings will continue 
on a regular basis to ensure that the University is included in any major decisions 
on LCLS that impact the SLAC site and/or the University long-range planning.  

 
 
Assessment and Issues: 
 

• The August 2004 monthly report is the sixth month of reporting earned value on 
the LCLS “internally-baselined” TEC and TPC.  All LCLS TEC and OPC actual 
costs for the project are captured in the LCLS Cost Performance Report (CPR).  
Overall, the cost and schedule indices for the LCLS are 0.92 and 0.91, 
respectively, indicating that LCLS is tracking closely with its baseline plan and 
budget.   

 
• FY04 LCLS PED funding is the limiting factor to advancing the LCLS design.  

A Congressional Continuing Resolution in early FY05 would continue to extend 
this effect on the LCLS design into the next year.  The most serious impact of the 
funding-limitations is the deferment of the design effort on the LCLS Title II 
Design.  The Architect/Engineer (Jacobs Engineering) has ramped down their 
staffing accordingly.  Additionally, many (but not all) hiring plans in controls, 
project engineering, and project office personnel have been deferred.  LCLS will 
continue to identify key personnel such that when funds are available, staff can 
be added to the LCLS project expeditiously. 

 
• With the ramp-up of personnel at SLAC, co-located space is also an issue.  

Currently the LCLS team has filled its available space in B280B and is seeking 
another ~15 offices plus a dedicated meeting room.  SLAC and LCLS are 
working to identify additional space for new staff.   
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Technical & Programmatic Progress 
 
 

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

 
• The LCLS Project Office presented its baseline work plan to the DOE “Lehman” 

Review committee on August 10-12, 2004.  At the closeout, the review 
committee’s findings were generally favorable; however the committee 
expressed concern about procurement support, quality assurance, construction 
safety and the rate of staff rampup in the Project Office. Also, the committee did 
not feel that the overall schedule or available contingency were adequate.  As a 
result the committee asked that a revised cost and schedule be submitted to the 
DOE’s Office of Science by October 15, 2004.  A revised resource-loaded cost 
and schedule reflecting the recommendations of the committee are in progress. 

 
• LCLS continues to establish its technical documentation for the LCLS Project.  

Physics Requirements Documents (PRDs) define the general physics 
requirements and specifications for the LCLS systems and generally serve as a 
basis for the Engineering Specifications Documents (ESDs).  ESDs generally 
define the engineering specifications for the LCLS components.  LCLS also 
started to define its Interface Control Documents (ICDs) and established a 
numbering system.  All of these documents are under configuration control and 
establish the technical scope of the LCLS. 

 
• The LCLS Global Controls WBS has been restructured to consolidate the 

number of controls items and BCR CT-01 has been submitted to the Project 
Office. 

 
 
Assessment and Issues: 
 

• See project-level assessments. 
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WBS 1.2, 2.2 Injector System 

 
 
Highlights: 
 

• The LCLS Injector group presented its baseline work plan to the DOE “Lehman” 
Review committee on August 10-12, 2004.  At the closeout, the findings of the 
Injector and Linac review committee were favorable, and reported ”the technical 
staff on the…upgrades is excellent.” with “impressive progress since last 
review”.  The committee did express concerns about the procurement of the 
drive laser and the “aggressive increase in manpower needed in FY05”.  
Responses to the committee’s recommendations have been submitted to the 
LCLS Project Office. 

 
• A Letter of Understanding between BNL, INFN/Frascati and SLAC/LCLS has 

been signed to collaborate on the LCLS Drive Laser.  The Dazzler was shipped 
to BNL the first week of August and is now installed in the BNL/DUVFEL drive 
laser.  Measurements of the un-amplified pulse after the Dazzler show a similar 
square pulse as reported previously by INFN.  This shaped pulsed is now being 
prepared for amplification. 

 
• The LCLS Injector group met with two prospective companies for the RF gun 

design and fabrication procurement to discuss the scope of work for RF gun 
contract and understand the capabilities of the respective firms. 

 
• Two LCLS Injector papers were presented at the FEL Conference August 30- 

September 3, 2004.  John Schmerge et al. presented a paper on GTF 
experimental results comparing measurements of QE and thermal emittance for 
Cu and Mg cathodes.  Dave Dowell et al. presented the LCLS injector RF design 
of the 120 Hz gun and the dual coupler on the first accelerator section, L0-1. 

 
Assessment and Issues: 

 
• None. 
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WBS 1.3, 2.3 Linac System 
 
Highlights: 

 
• The LCLS Linac group presented its baseline work plan to the DOE “Lehman” 

Review committee on August 10-12, 2004.  At the closeout, the committee 
expressed concern about the “aggressive increase in manpower needed in FY05”.  
Responses to the committee’s recommendations have been submitted to the 
LCLS Project Office. 

 
• A preliminary design review on the Linac BC1 design raised questions 

concerning the proximity of a BPM to the BC1 collimator chicane design. An 
investigation was performed looking for BPM signal errors induced from 
backscatter from nearby collimators in the SLAC Linac and at the APS LEUTL 
No signal error was detected. 

 
• A prototype electro-optic electron bunch length measurement device was 

assembled for installation and testing in the SPPS. 
 

Assessment and Issues: 
 
• Possible BPM signal errors caused by nearby collimator backscatter needs to be 

investigated. 
 

• The impact on the Linac manpower loaded schedule from the Lehman review 
project recommendations need to be investigated. 

 
• An impending Congressional Continuing Resolution will slow progress on the 

LCLS Linac X-Band system. All Linac long lead procurements will be delayed 
until the budget is passed. 
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WBS 1.4, 2.4 Undulator System 
 

Highlights: 
 

• The LCLS Undulator group presented its baseline work plan to the DOE 
“Lehman” Review committee on August 10-12, 2004.  At the closeout, the 
committee recommended a first article undulator magnet system be fully 
assembled, tested and fiducialized before awarding the full set of procurements 
for forty undulator magnet systems.   

 
• A paper that described the results of the canted undulator test as well as other 

recent measurements was presented at the international FEL conference. 
 

 
Assessments and Issues: 
 

• Available funding continues to remain very tight for the remainder of the fiscal 
year at ANL. 



 

 9

 
WBS 1.5, 2.5       X-ray Transport, Optics & Diagnostics System 

 
Highlights: 

 
• The LCLS X-Ray Transport, Optics and Diagnostics (XTOD) group presented 

its baseline work plan to the DOE “Lehman” Review committee on August 10-
12, 2004.  At the closeout, the committee offered a recommendation to improve 
coordination of the LLNL and SLAC resources in the XTOD system, which will 
be adopted. 

 
• In response to the External Independent Review (EIR) review, the XTOD group 

obtained new vendor quotes for the components Mechanical and Vacuum 
System, (FEE, Hutches, and Tunnel) and developed a cross-reference 
spreadsheet linking the procurements to a list of vendor quotes.  Prices for 
components containing significant amounts of stainless steel have increased by 
as much as 20%. 

 
• The XTOD group revised the high-resolution, spontaneous radiation data 

developed by UCLA on the LCLS Near Field Radiation pattern at the gas 
attenuator for 4.5 GeV and 14.5 GeV.  Each calculation resulted in ~ 2 Gbytes of 
data in HDF5 format.  Work will continue on the analysis in the subsequent 
months. 

 
• Stephan Friedburg, a physicist with LLNL’s Radiation Detection Center began 

working on improving the conceptual design for the Total Energy Calorimeter.  
 
• The XTOD group requested time on SPEAR3 for the November-December 

running period to test scintillators for the imaging systems and a diffraction 
grating for the spectrometer. 

 
• The XTOD group conducted several meetings with LLNL Mechanical 

Engineering and Computations group leaders about staffing for FY05 for the 
LCLS project.  One Mechanical Engineering candidate was interviewed and an 
internal posting for a software controls engineer was placed.  

 
Assessment and Issues 
 
• The XTOD group at LLNL has withdrawn the Mechanical Engineering and 

Software Engineering posting and reduced current staff on the LCLS due to the 
likelihood of a Congressional Continuing Resolution in early FY05.  Donn 
McMahon (Mechanical Engineering) has transferred to NIF, probably on a long-
term basis. Mark McKernan (ME) and Jerry Ables (EE) have taken temporary 
assignments, also with the NIF project.  Whether these particular staff members 
will become available is uncertain once FY05 budget is approved. 
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WBS 1.6, 2.6       X-Ray Endstations System 
 
 
Highlights: 
 

• The LCLS X-Ray Endstations (XES) group presented its baseline work plan to 
the DOE “Lehman” Review committee on August 10-12, 2004.  At the closeout, 
the committee offered a recommendation on the development of the 2-D X-Ray 
detector project, which will be adopted. 

 
• Official responses to the External Independent Review (EIR) and the DOE 

“Lehman” Review were prepared. 
 
• A strategy for the first part of the 2-d detector development program has been 

approved by LCLS management. 
 
• A schedule for coordination meetings with the x-ray transport group has been 

created. 
 

 
Assessment and Issues: 
 

• The overall LCLS XES schedule must continue to be coordinated with X-Ray 
Transport, Optics and Diagnostics (XTOD) and Conventional Facilities Systems. 
 

• The long-range staffing plan needs to continue to be developed, defining the 
transition to an appropriate staffing arrangement for facility operation. 
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WBS 1.9, 2.9       Conventional Facilities 

 
Highlights: 
 

• The LCLS Conventional Facilities (CF) group presented its baseline work plan 
to the DOE “Lehman” Review committee on August 10-12, 2004.  At the 
closeout, the committee expressed concern in; 

o contingency assessment for the LCLS CF; 
o estimated cost of the Construction Management function; 
o overall float of the construction schedule 

The committee also encouraged LCLS management to bring on the Construction 
Manager as soon as possible to improve the constructability of the LCLS CF 
design. 
 

• LCLS management has contracted W. D. Wightman & Company to conduct a 
validation of the LCLS construction cost estimate, which is based upon the 
Jacobs Engineering Title I Estimate of Probable Cost.  A report and debriefing is 
currently scheduled for October 15, 2004.   

 
• A standing LCLS Tunnel Review Committee (TRC) has been established that 

consists of tunnel and underground construction experts that will advise LCLS 
management on the LCLS underground construction design.  The TRC will meet 
semi-annually.  The charge to the committee is currently technical, but this scope 
may be expanded to include management and procurement issues. 

o The first meeting of the TRD was on August 31-September 1.  The 
closeout report found no major findings but several recommendations 
were proposed.  A final report is due in September. 

 
Issues and Assessments; 

 
• LCLS continues to fund Jacobs Engineering on an interim basis between the 

Title I and Title II phases to optimize the Title I design with respect to cost and 
schedule (Title II is delayed due to a shortage of funds).  This interim effort is 
providing analyses of the cost and schedule implications of possible variations to 
the overall LCLS CF layout. 

 
• Development of a Scope of Work for the LCLS CF Construction Management is 

the highest priority for the CF team.  The CM award is the pacing item for the 
CF schedule. 

 
• As recommended in the DOE “Lehman” review, a contact person will be 

identified within the CF organization to integrate the requirements of the 
conventional facilities controls into the global control systems.      
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LCLS Cost and Schedule Performance 
 

1.1  Project Management 226 156 -141 -71 297 3,775 3,648 3,757 -127 -108 0.97 0.97 22,158

1.2  Injector 154 61 155 -93 -94 2,087 1,762 2,453 -324 -691 0.84 0.72 17,438

1.3  Linac 139 52 112 -87 -60 1,243 1,089 1,252 -154 -163 0.88 0.87 24,930

1.4  Undulator 182 33 192 -149 -159 2,152 2,081 2,262 -70 -181 0.97 0.92 45,526

1.5  X-ray Transport 26 12 11 -14 1 1,417 1,467 1,390 50 78 1.04 1.06 23,877

1.6  X-ray Endstations 67 67 -34 0 102 395 395 196 0 199 1.00 2.02 16,593

1.9  Conventional Facilities 76 79 85 3 -6 1,427 1,291 1,442 -136 -151 0.90 0.90 62,679

1 LCLS Total Base Cost 870 459 379 -411 79 12,496 11,734 12,751 -762 -1,017 0.939 0.920 213,201

273,000

59,799

29.7%

6.0%

2.1  LCLS Project Mgmt, Planning & Admn (OPC) 144 117 661 -28 -545 2,086 2,144 2,725 58 -581 1.03 0.79 21,804

2.2  Injector (OPC) 20 34 45 14 -11 268 250 105 -18 145 0.93 2.39 5,082

2.3  Linac (OPC) 0 0 0 0 0 0 0 0 0 0 1,992

2.4  Undulator (OPC) 0 1 0 1 1 6 3 0 -3 3 0.49 5,844

2.5  X-ray Transport (OPC) 109 54 54 -56 -1 781 187 142 -594 45 0.24 1.31 4,781

2.6  X-ray Endstations (OPC) 0 0 0 0 0 0 0 0 0 0 2,498

2 LCLS Total Other Project Cost 273 205 761 -68 -556 3,141 2,584 2,972 -557 -388 0.823 0.869 42,000
LCLS Total Project Cost 1,143 664 1,140 -479 -477 15,638 14,318 15,722 -1,320 -1,405 0.916 0.911 315,000

4.5%

 

LCLS Total Estimated Cost

Avail. Contingency

% Contingency / Rem. Work

% Complete LCLS Base Cost

LCLS Cost Performance Report - Work Breakdown Structure

WBS
Work 

Scheduled
Work 

Performed

Actual 
Cost 
Work 

Performe

Current Period ($K)

Budgeted Cost Variance

Schedule Cost

% Complete LCLS TPC

31-Aug-04

SPI CPI

Performance Indices

Cumulative to Date ($K) At Completion ($K)

BudgetedWork 
Performe

Actual 
Cost 
Work 

Performe

Variance
Latest 

Revised 
Estimate

Variance

Schedule

Budgeted Cost

Cost Work 
Scheduled

 
 

 
Cost and Schedule Narrative 

 
The LCLS Project established, in March 2004, an internal performance baseline for the LCLS project that includes all costs, scheduled 
activities and resources to complete the LCLS project.  The LCLS baseline is consistent with a CD-4 milestone of September 30, 2008 
and with a Total Estimated Cost (TEC) of $273M and a Total Project Cost (TPC) of $315M.  All costs are in actual-year dollars and 
out-year costs are escalated using guidance provided by the Department of Energy’s Office of Engineering and Construction 
Management (OECM).   
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The August 2004 Cost Performance Report (CPR) is the sixth month of reporting earned value on the LCLS performance baseline.  
All LCLS TEC and OPC actual costs for the project are captured in the LCLS CPR.  Overall, the cost and schedule indices for the 
LCLS are 0.92 and 0.91, respectively, indicating that LCLS is tracking closely with its baseline plan and budget.   
 
At the system-level there are larger diversions from the baseline, particularly on the cost performance side.  The cost variances (CV’s) 
are primarily driven by incorrect charges to the new cost accounts just recently established.  The LCLS is working with SLAC 
Business Services to reconcile the cost accounts.  It is expected that in a few months this deviation will be resolved as the LCLS teams 
becomes acquainted with the new cost account structure. 
 
For schedule variances (SVs), the large schedule variances (SV’s) in the Injector TEC and XTOD OPC efforts are due to EIR 
preparation by the Injector and XTOD teams.  The SV is expected to begin improvement in September 2004. 

 
Change Control Activity* 

 

Previous 
Estimate

Increase 
(Decrease) New Estimate

Increase 
(Decrease) Balance

    Month-Ending July Balance  $45,140,800 $385,628 $45,526,428 -$385,628 $59,799,127 $213,200,873

1.01 19,014,459 $3,143,126 $22,157,585 ($3,143,126) $56,656,001 $216,343,999

1.02 19,629,000 ($2,190,767) $17,438,233 $2,190,767 $58,846,768 $214,153,232

1.03 25,882,000 ($952,359) $24,929,641 $952,359 $59,799,127 $213,200,873

B. Dalesio4CT-01 Aug-04 Move Controls NRE Activites to Global Controls.

New LCLS 
Project Base 

Cost Estimate

ContingencyWBS System Base Cost Estimate
WBS # BCR # BCR 

Level
Approval 

Date BCR Description Originator

 
*Copies of Baseline Change Requests (BCRs) are available through the LCLS Project Office.  
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 #
Milestone 
Level

Milestone Description Scheduled Date

1 1 CD-0  Approve Mission Need June-01 (A)
2 1 CD-1  Approve Preliminary Baseline Range October-02 (A)
3 1 CD-2a  Approve Long-Lead Procurement Budget July-03 (A)
4 1 CD-2b  Approve Performance Baseline July-04
5 1 CD-3a  Approve Start of Long-Lead Procurement September-04
6 1 CD-3b  Approve Start of Construction September-05
7 1 CD-4  Approve Start of Operations October-08

8 2 DOE External Independent Review (EIR) Complete June‐04 (A)
9 2 Fire Hazard Analysis Approved December‐04
10 2 Sector 20 Alcove Beneficial Occupancy July‐05

11 2 Preliminary Safety Assessment (PSAD) Document Approved August‐05

12 2
Magnetic Measurement Facility (MMF) Qualified & Ready to 
Measure Production Undulators September‐05

13 2 Start Drive Laser Commissioning December‐05
14 2 Injector Accelerator Readiness Review (ARR) Complete April‐06
15 2 Start Injector Commissioning May‐06
16 2 Shutdown of Final Focus Test Beam (FFTB) Operations June‐06
17 2 Research Yard Modifications Beneficial Occupancy June‐06
18 2 Near Experimental Hall (NEH) Beneficial Occupancy September‐06
19 2 Delivery of Undulator 1st Article to MMF October‐06
20 2 Dog‐Leg‐1 (DL1) Installation Completed October‐06
21 2 Drive Laser: UV Beam to Cathode November‐06
22 2 Undulator Facility Beneficial Occupancy December‐06
23 2 Front‐End Enclosure Beneficial Occupancy April‐07
24 2 Linac Facility Beneficial Occupancy April‐07
25 2 Linac Accelerator Readiness Review (ARR) Complete May‐07
26 2 First Beam on Linac Axis June‐07
27 2 Undulator Production Units Received June‐07
28 2 Beam Transport Hall Beneficial Occupancy July‐07
29 2 X‐Ray Transport Beneficial Occupancy July‐07
30 2 Far Experimental Hall Beneficial Occupancy August‐07
31 2 Start Bunch Compressor‐1 (BC1) Commissioning September‐07
32 2 Start Bunch Compressor‐2 (BC2) Commissioning January‐08
33 2 Final Safety Analysis  Document (FSAD) Approved March‐08
34 2 Central Lab Office (CLO) Complex Beneficial Occupancy March‐08

35 2
Undulator to Far Experimental Hall Readiness Review (ARR) 
Complete April‐08

36 2 Undulator System Installation Complete April‐08
37 2 Start Undulator Commissioning April‐08
38 2 Start Linac‐to‐Undulator (LTU) Commissioning May‐08

39 2 Start X‐Ray Transport, Optics and Diagnostics Commissioning June‐08

40 2
Final LCLS Readiness Review Report and Corrective Action Plan 
(CAP) Complete September‐08

41 2 LCLS Start Operations October‐08

 
DOE (Level 1 - 2) Milestones 



 

 15

 
LCLS Glossary 

 
 
Actual Cost of Work Performed (ACWP) – Actual cost as reported through the LCLS cost accounting 
systems, plus any accruals, for a specific WBS#, subproject, or project. 
 
Actual Year Dollars (AY$) – Actual dollars in the year spent.  Budgeted funds also reported in AY$ to 
estimate of out-year expenditures and inflation.  LCLS uses the escalation rate guidance as recommended 
by the Department of Energy for Energy Research projects. 
 
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 of the project at completion for a given 
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 specific WBS#, 
subproject, or project physically accomplished to date. 
 
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 for approved work.  

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 (EAC) – Forecast of the final cost for a specific WBS#, subproject, or project 
based on the current ACWP plus a management assessment (ETC) 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 available contingency dollars (TPC-EAC) to remaining 
work (EAC-BCWP). 

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. 
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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 funds 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 funds 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 costs. 
 


