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Project Overview and Assessment 

 
 
Highlights: 
 

• In March 2004, LCLS adopted an internal baseline for the project with a TEC of 
$273M Actual-Year (AY) and a TPC of $315M AY.  The LCLS team is now 
preparing to present its resource-loaded cost and schedule to an External 
Independent Review (EIR) Committee for validation in preparation of a Critical 
Decision (CD)-2b (Performance Baseline Approved).  This review is scheduled 
for June 7-11, 2004. 

 
• A meeting of the LCLS Collaboration was held on May 24-27 at SLAC.  The 

main focus of this first project-wide collaboration meeting was (1) to prepare and 
coordinate the LCLS effort for the External Independent Review (EIR) in June, 
(2) provide an overview of the LCLS baseline configuration management 
processes in place to control the project over the life of the construction project, 
(3) introduce the storage, sharing and access of official project documentation, 
and (4) provide an introduction to earned value management, cost/schedule 
variances and indices.  Also included were technical overviews of the LCLS 
controls architecture and organization and an overview of ES&H processes as 
they apply to the LCLS project.  

 
• The LCLS Conventional Facilities Title I preliminary design and related 

drawings and documentation was completed by Jacobs Engineering and 
delivered to SLAC.  All actions items identified in the LCLS Title I Review have 
been closed out.  The Title I effort continues for the LCLS Sector 20 Laser Bay 
and LCLS Magnetic Measurement Facility, both of which will be completed in 
the summer 2004. 

 
 
Assessment and Issues: 
 

• In the May 2004 monthly report is the third 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 0.96 and 0.98, 
respectively, indicating that LCLS is tracking closely with its baseline plan and 
budget.   

 
• FY05 staffing preparation will be a key issue for the LCLS during the remainder 

of FY04.  Projected expenditures through FY04 do not allow for a gradual ramp-
up but rather require a rapid build-up on or near the fiscal year boundary.  The 
LCLS team is preparing to hire either internally at its three collaborating 



 

 4

laboratories or externally personnel in controls (hardware + software), project 
engineering (particularly mechanical) and project office personnel (quality, 
database management, finance and administration). 

 
• 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: 

 
• With the LCLS cost and schedule now accepted by the LCLS Project Office as 

an internal baseline, the LCLS team has now formally established its 
configuration management for the project.  Documents under configuration 
management during the duration of the LCLS Construction Project are the 
following; 

o LCLS Project Management Plan (with Appendices) 
o LCLS Quality Implementation Plan 
o LCLS Advance Procurement Plan (with Critical Procurements Appendix) 
o LCLS Risk Management Plan (with Risk Registry Appendix) 
o LCLS P3 Cost & Schedule Database 
o LCLS Baseline Change Requests (BCRs) 
o LCLS L1-L2-L3 Milestones 
o Technical Specifications Documents 

 Global Requirements Document 
 Physics Requirements Documents 
 Engineering Specifications Documents 
 Room Specifications Documents  
 Interface Control Documents 
 WBS Dictionary 

Copies of all configuration control documentation can be obtained through the 
LCLS Project Office at SLAC. 

 
• The first LCLS Collaboration-wide meeting (LCLS Week) was held on May 24-

27 at SLAC.  The main focus of this first project-wide collaboration meeting was 
(1) to prepare and coordinate the LCLS effort for the External Independent 
Review (EIR) in June, (2) provide an overview of the LCLS baseline 
configuration management processes in place to control the project over the life 
of the construction project, (3) introduce the storage, sharing and access of 
official project documentation, and (4) provide an introduction to earned value 
management, cost/schedule variances and indices.  Also included were technical 
overviews of the LCLS controls architecture and organization and an overview 
of ES&H processes as they apply to the LCLS project.  

 
Assessment and Issues: 
 
 

• See project-wide assessment/issues. 
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WBS 1.2, 2.2 Injector System 

 
Highlights: 
 

• Effort in the LCLS Injector system was focused primarily on preparation for the 
EIR in June.   

o Final corrections to the schedule and budget were completed in early 
May have been posted on the LCLS web site.  WBS dictionary, 
milestones, and risk assessment documents were also finalized.   

o The LCLS Basis of Estimate, detailed documentation to support the 
LCLS Injector cost estimate was also finalized in preparation of the EIR. 

 
• Budgetary quotations for the Gun Spectrometer magnet, Straight-Ahead 

Beamline (SAB) spectrometer magnet, and the Laser Heater magnets have been 
received.  All are in rough agreement with internal budget estimates. 

 
• The Injector RF design for the L0-1 accelerator section dual feed is complete. 

Engineering drawings were also released for the vertical penetration waveguide 
assembly supports. 

 
Assessment and Issues: 
 

• Requests for Information (RFI’s) for the LCLS Injector RF gun and Load Lock 
budgetary quotes were received from two commercial firms. The quotations 
from the two companies differed significantly.  In addition, one quote placed 
large errors (+/-25% and +/-35%) on the quote, such that it appears both vendors’ 
may have misinterpreted the scope of work.  To address these uncertainties the 
RFI will be reworked and each vendor will be invited to visit SLAC for detailed 
discussions. 

 
• A Baseline Change Request has been proposed to the LCLS Project Office to 

modify the Injector laser from a SLAC-built interleaved flash-lamp system to a 
vendor integrated diode pumped system.  With the baseline change, the Infrared 
(IR) portion of the drive laser system can be designed, built and integrated by an 
outside vendor at a substantially reduced cost. This new laser design (‘Plan B’) 
exploits the use of recently developed advanced laser products and the decreased 
output laser energy requirements due to the revised quantum efficiency (QE).  
The full change in scope will be evaluated in June and, if approved, a change in 
the Injector baseline will be executed. 
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WBS 1.3, 2.3 Linac System 
 
 
Highlights: 
 

• Effort in the LCLS Linac system was focused primarily on preparation for the 
EIR in June.   

o Final corrections to the schedule and budget were completed in early 
May have been posted on the LCLS web site.  WBS dictionary, 
milestones, and risk assessment documents were also finalized.   

o The LCLS Basis of Estimate, detailed documentation to support the 
LCLS Linac cost estimate was also finalized in preparation of the EIR. 

 
• Risk assessment worksheets were completed for the Linac System. The Linac RF 

stability achievement assessment was significant enough to be included in the 
LCLS Project Risk Registry. 

 
• Physics Requirements Documents (PRDs) were completed for the Linac System, 

with effort continuing on writing Engineering Specifications Documents (ESDs). 
Work started on writing Interface Control Documents (ICDs). 

 
• Design work continued on modeling the BC-1 chicane articulation and BC-1 

vacuum chambers. Modeling also continued on the SLAC Linac regions to be 
modified for the LCLS. The prototype Electro-Optic Monitor design was 
completed. 

 
• The overall cooling water usage for Linac beamline device cooling was 

estimated and reviewed. 
 
Assessment and Issues: 

 
• The May 5th MAD optics deck will be used as the baseline physics design. 

Coordinates for all hardware components can be determined from the latest 
MAD deck.  Baseline costs and schedules are reflected in the May 5th physics 
definition. 
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WBS 1.4, 2.4 Undulator System 
 

Highlights: 
 

• Effort in the LCLS Undulator system was focused primarily on preparation for 
the EIR in June.   

o Final corrections to the schedule and budget were completed in early 
May have been posted on the LCLS web site.  WBS dictionary, 
milestones, and risk assessment documents were also finalized.   

o The LCLS Basis of Estimate, detailed documentation to support the 
LCLS Undulator cost estimate was also finalized in preparation of the 
EIR. 

 
• Many of the ANL members of the Undulator System traveled to SLAC to 

participate in the LCLS Collaboration Meeting (LCLS Week), which was 
focused primarily on preparation for the EIR and in institutionalizing the 
processes necessary to manage the LCLS baseline. The LCLS Collaboration 
Meeting was very useful in strengthening ties between the various people 
collaborating on the LCLS from the three national laboratories and UCLA.  
Faces now are associated with voices. 

 
Assessments and Issues: 

 
• Projection of available funds required to complete the approved scope of work at 

ANL for FY04 continue to predict overspending the current budget authority.  
This shortfall is due to a period in January-February 2004 which was unfunded 
by LCLS.  ANL-APS and LCLS management have been notified and a plan has 
been formulated to add additional funds in June. 
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WBS 1.5, 2.5       X-ray Transport, Optics & Diagnostics System 

 
 
Highlights: 

 
• The X-Ray Transport, Optics and Diagnostics (XTOD) System layout drawing 

was released with an AAA title block in pdf format for inclusion in the EIR 
release. 

 
• The XTOD Basis of Estimate booklet was completed, converted to electronic 

format and formally reviewed and released as an “Official Use Only” document 
for distribution to the EIR reviewers. 

 
• The MOU between SLAC and LLNL for the remainder of FY04 was executed 

and funding was transferred. 
 
• A draft of the LLNL Acquisition plan was produced and sent to the LLNL 

Procurement department for review. 
 

• The LCLS group at UCLA produced spontaneous near-field spectral flux 
distributions for two locations downstream of the nominal LCLS. The 
distributions are at 213 and 243 m from the beginning of the undulator. These 
positions are at the thick muon shield in the Front-End Enclosure (FEE) and 
Hutch 1 in the Near Experimental Hall (NEH). These distributions and others 
will be used calculate different positions along the beam line to size apertures 
and calculate detector backgrounds.  

 
Assessment and Issues: 
 

• None. 
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WBS 1.6, 2.6       X-Ray Endstations System 
 
 
Highlights: 
 

• Effort in the LCLS Endstation system was focused primarily on preparation for 
the EIR in June.   

o Final corrections to the schedule and budget were completed in early 
May have been posted on the LCLS web site.  WBS dictionary, 
milestones, and risk assessment documents were also finalized.   

o The LCLS Basis of Estimate, detailed documentation to support the 
LCLS Endstations cost estimate was also finalized in preparation of the 
EIR. 

 
 
 
Assessment and Issues: 

 
• Plans for intergroup meetings between the X-Ray Transport, Optics and 

Diagnostics (XTOD) and the X-Ray Endstations (XES) are scheduled for early 
July to help integrate the two 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 Title I design and documentation for the LCLS Conventional Facilities was 

completed by Jacobs Engineering and delivered to SLAC.  This final set of 
documents completed all drawings and documents for the LCLS preliminary design 
and closed out all action items identified during the April 26th LCLS Title I Review.  
All Conventional Facilities documents are in electronic form and will be made 
available for the upcoming EIR review via the LCLS website. 

 
• With the completion of the Title I design for the LCLS, an overview of the 

conventional facilities design was presented to the SLAC Safety Oversight 
Committee (SOC) and also to the SLAC Architectural Review Committee.  

 
• The LCLS Conventional Facilities group met with SLAC Environmental, Safety and 

Health (ES&H) to determine proposed spoil locations for excess clean dirt excavated 
during the construction of the LCLS. 

 
• SLAC ES&H provided an updated memo to the LCLS project that estimated 

disposal costs and quantities for Class I and Class II materials which require offsite 
disposal.  For the LCLS construction phase, approximately 92,000 cubic yards of 
material will be moved offsite with an estimated cost of $264K. 

 
• The Title I design for the Sector 20 construction was reviewed by the LCLS Project 

Office.  Jacobs Engineering is the Architect/Engineer for the Sector 20 effort.  
 

 
Issues and Assessments: 

 
• The late selection of the site for the MMF (SLAC’s Building 081) will delay the 

completion of the MMF Title I effort to as late as June 15.  There is sufficient slack 
in the current schedule to accommodate this delay. 
 

• Two positions in the LCLS CF system need to be placed over the summer 2004; (1) 
a Facilities Project Engineer and (2) a Designer. 

 
• The LCLS Title II major design effort is being deferred until FY05 due to available 

funding.  There is sufficient slack in the current schedule to accommodate this delay. 
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LCLS Cost and Schedule Performance 
 

1.1  Project Management 147 143 244 -4 -101 3,218 3,215 3,508 -4 -293 1.00 0.92 19,015

1.2  Injector 142 40 200 -102 -160 1,672 1,557 1,871 -115 -314 0.93 0.83 20,567

1.3  Linac 115 76 110 -38 -33 848 849 902 1 -53 1.00 0.94 25,931

1.4  Undulator 131 89 242 -42 -153 1,724 1,742 1,864 17 -122 1.01 0.93 45,141

1.5  X-ray Transport 72 122 124 50 -2 1,336 1,357 1,379 21 -22 1.02 0.98 24,039

1.6  X-ray Endstations 61 61 26 0 35 199 199 127 0 72 1.00 1.57 16,286

1.9  Conventional Facilities 46 17 369 -30 -352 1,194 1,165 1,013 -29 152 0.98 1.15 61,668

1 LCLS Total Base Cost 713 548 1,315 -165 -767 10,191 10,083 10,663 -108 -580 0.989 0.946 212,646

273,000

60,354

29.8%

5.0%

2.1  LCLS Project Mgmt, Planning & Admn (OP 97 96 18 -1 79 1,720 1,719 1,534 -1 185 1.00 1.12 20,473

2.2  Injector (OPC) 68 26 0 -42 26 170 103 0 -66 103 0.61 6,530

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

2.4  Undulator (OPC) 0 0 0 0 0 6 1 0 -5 1 0.22 5,727

2.5  X-ray Transport (OPC) 173 20 0 -153 20 366 40 0 -326 40 0.11 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 337 142 18 -195 125 2,261 1,863 1,534 -398 330 0.824 1.215 42,000

LCLS Total Project Cost 1,050 690 1,332 -360 -642 12,453 11,947 12,196 -506 -250 0.959 0.980 315,000
3.8%

Variance
Latest 

Revised 
Estimate

Variance

Schedule

Budgeted Cost

Cost Work 
Scheduled

% Complete LCLS TPC

31-May-04

SPI CPI

Performance Indices

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

Budgeted
Work 

Performe

Actual 
Cost 
Work 

Performe

LCLS Cost Performance Report - Work Breakdown Structure

WBS
Work 

Scheduled
Work 

Performed

Actual 
Cost 
Work 

Performe

Current Period ($K)

Budgeted Cost Variance

Schedule Cost

 

LCLS Total Estimated Cost

Avail. Contingency

% Contingency / Rem. Work

% Complete LCLS Base Cost
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Previous 
Estimate

Increase 
(Decrease)

New 
Estimate

Increase 
(Decrease) Balance

INITIAL BALANCE $59,248,000 $213,752,000

1.09 CF-01 4 May-04 JE Cost Adjustments D. Saenz $61,942,500 $64,703 $62,007,203 ($64,703) $59,183,297 $213,816,703

1.09 CF-02 3 May-04 CF NEH/CLOC Cost correction D. Saenz $62,007,203 ($339,399) $61,667,804 $339,399 $59,522,696 $213,477,304

1.03 LN-01 3 May-04 LCLS Linac Vacuum L. Eriksson $26,621,300 ($677,064) $25,944,236 $677,064 $60,199,760 $212,800,240

1.03 LN-02 4 May-04 EO Monitor Start Date and Duration T. Montagne $25,944,236 ($13,720) $25,930,516 $13,720 $60,213,480 $212,786,520
1.04 UN-01 3 May-04 Undulator-Funds Transfer ($295,000) J.Chan $0 $0 $60,213,480 $212,786,520

1.01 PM-01 3 May-04 P3 to Cobra Escalation Correction to TEC/Conting. P. Mast ($140,500) ($140,500) $140,500 $60,353,980 $212,646,020

New LCLS 
Project Base 

Cost Estimate

ContingencyWBS System Base Cost Estimate
WBS # BCR #

BCR 
Level

Approval 
Date

BCR Description Originator

Cost and Schedule Narrative 
 

The LCLS Project established a performance baseline for the LCLS project that includes all costs, scheduled activities and resources 
to complete the LCLS project in March 2004.  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).   
 
The May 2004 Cost Performance Report (CPR) is the third 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 0.96 and 0.98, 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 (CVs) 
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 variance (SV) in the XTOD OPC effort is due to EIR preparation by the XTOD 
physicist as noted in the XTOD Technical Assessment section.  This SV should begin to improve in June 2004. 

 
Change Control Activity* 

*Copies of Baseline Change Requests (BCRs) are available through the LCLS Project Office.  
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DOE (Level 1 - 2) Milestones 
 

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

2 DOE External Independent Review (EIR) Complete June‐04
2 Sector 20 Alcove Benficial Occupancy July‐05
2 Preliminary Safety Assessment (PSAD) Document Approved August‐05
2 Start Drive Laser Commissioning September‐05

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

2 Start Injector Commissioning May‐06
2 Shutdown of Final Focus Test Beam (FFTB) Operations June‐06
2 Research Yard Modifications Beneficial Occupancy June‐06
2 Near Experimental Hall (NEH) Beneficial Occupancy September‐06
2 Delivery of Undulator 1st Article to MMF October‐06
2 Dog‐Leg‐1 (DL1) Installation Completed October‐06
2 Drive Laser: UV Beam to Cathode November‐06
2 Undulator Facility Beneficial Occupancy December‐06
2 Front‐End Enclosure Beneficial Occupancy April‐07
2 Linac Facility Beneficial Occupancy April‐07
2 First Beam on Linac Axis June‐07
2 Undulator Production Units Received June‐07
2 Beam Transport Hall Beneficial Occupancy July‐07
2 X‐Ray Transport Beneficial Occupancy July‐07
2 Far Experimental Hall Beneficial Occupancy August‐07
2 Start Bunch Compressor‐1 (BC1) Commissioning September‐07
2 Start Bunch Compressor‐2 (BC2) Commissioning January‐08
2 Final Safety Analysis Analysis Document (FSAD) Approved March‐08
2 Central Lab Office (CLO) Complex Beneficial Occupancy March‐08
2 Accelerator Readiness Review (ARR) April‐08
2 Undulator System Installation Complete April‐08
2 Start Linac‐to‐Undulator (LTU) Commissioning May‐08
2 Start Undulator Commissioning June‐08
2 Start X‐Ray Transport, Optics and Diagnostics Commissioning June‐08
2 LCLS Start Operations October‐08  
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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. 
 


