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Project Overview and Assessment 

 
 
Highlights: 
 

• Work continues on developing bottoms-up resource loaded schedules for each 
LCLS System.  At month-ending February 2004, draft bottoms-up cost and 
schedule are available for all seven LCLS systems.  Integrated evaluations of the 
seven LCLS systems are now being ‘scrubbed’ to ensure that each system is 
coordinated with the overall LCLS milestones and that year-by-year funding and 
work planned are in agreement.  Resource rates are also being updated and 
contingency and risks to the LCLS project are being assessed.  The LCLS 
baseline is scheduled to be finalized by the end of March 2004. 

  
• The second of three A/E Design Reviews, ‘charrettes’, was held on February 12-

13.  All key SLAC managers were present to provide detailed information about 
the SLAC site (i.e., cable utilities, road allowances, life safety regulations, etc.) 
such that the A/E firm has adequate information to begin the Title I effort.  Thus 
far, the LCLS team is satisfied with the quality and progress of the LCLS A/E 
design. A mid-Title I review is scheduled for March 11-12, 2004. 

 
• The First Prototype Undulator Report is now available as an ANL/APS 

Technical Publication (ANL/APS/TB-48).  This report will serve as a guide as 
the Undulator group prepares its efforts for a first article in FY2005.  Copies of 
the report can be obtained through the LCLS Project Office or through the APS 
Technical Publications group at APS. 

 
• LCLS continues to add key individuals to its staff as well as finalize moving 

most SLAC personnel into Building 280B.  An important addition will be the 
LCLS Procurement Manager which will help to direct and coordinate the LCLS 
Procurement effort over the construction project.   

     
 
Assessment and Issues: 
 

• February 2004 cost and schedule performance indices are 0.99 and 0.76, 
respectively.  The schedule variance primarily reflects the delay in finalizing the 
LCLS Performance Baseline, and delays in the LCLS Conventional Facilities 
Title I effort. 

 
• The A/E schedule for the LCLS Title I design is very compressed due to delay in 

award of A/E contract, and is the current critical path for the LCLS project.  
Every effort is being made to ensure that the full documentation is available 
during the Cd-2b review,  
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Technical & Programmatic Progress 
 

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

• During February 2004, the Project Office has been working closely with each 
LCLS system management teams to ‘scrub’ through their respective detailed cost 
estimates.  This process is intended to ensure to minimize double-counting of 
resources, and coordinate effort and procurements to optimize the LCLS 
resource-loaded schedule.   This process also includes reconciling year-by-year 
funding requirements which requires overall schedule iteration, and ensuring that 
all seven LCLS systems are consistent with a September 2008 CD-4.  The LCLS 
performance baseline for the LCLS Project is scheduled to be finalized by the 
end of March 2004. 

 
• The SLAC Purchasing Department is seeking a candidate to direct and 

coordinate the LCLS Procurement effort over the construction project.  The 
position will be responsible for acting as the liaison concerning all LCLS 
technical procurements.  Construction oriented procurements will continue to be 
managed by the SLAC Purchasing Construction Contract Administrators. 

 
 
Assessment and Issues: 
 

• Integrated resource-loaded cost estimates and schedules for each LCLS system 
continue to be the highest priority for the LCLS Project. 

 
• The LCLS Project Office has prepared Technical Addenda (TA) ‘C’ to the LCLS 

MOU describing the FY04 work scope for ANL and LLNL.  Finalizing TA ‘C’ 
has been delayed due to the last minute iterations of the baseline.  To avoid 
problems with work authority (TA ‘B’ expires 29Feb04), the LCLS Project 
Office has issued a no-cost extension agreement with LLNL.  For ANL, the 
problem is more serious as funds will be expended by the end of February.  The 
ANL FY04 work scope is being expedited to finalize TA ‘C’ and provide the 
necessary funds to ANL as soon as possible. 

 
• The LCLS Advance Procurement Plan is being prepared and a draft copy will be 

available by the end of March 2004 (one month delay).  The CD-2a milestones 
have been adjusted to reflect this latest completion date.    
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WBS 1.2, 2.2 Injector System 
 
Highlights: 
 

• The Injector WBS is completed in draft form and is now ~75% complete on the 
final iteration of its resource loaded schedule and WBS.  This remains our 
highest priority. 

 
• The Injector System parts list was updated and technical specifications refined.  

Components considered were the accelerators, magnets, current monitors, profile 
monitors, bunch length monitors, BPM’s, vacuum system components and the e-
beam alignment laser.  The list reflects the current design and is self consistent. 

 
• The Drive Laser group has invited Continuum Lasers, KM Labs and Coherent 

Lasers to discuss their approaches to the Injector drive laser design.  The drive 
laser procurement plan is to finish with these preliminary company interviews by 
the end of March with an RFP submittal during the month of April. 

 
• The layout of optical components on the Electro-Optic experiment breadboard 

was completed.  Alignment and initial testing of the optical performance are 
underway using a green HeNe laser.  An appropriate delay line will be designed 
and installed in the GTF laser room to properly temporally overlap the green 
laser pulse with e-beam generated by the UV pulse.  A photograph of the 
vacuum chamber for the EO prototype is shown below.  
 

 
 

Laser Beam to 
and from EO Xtal 

OTR and YAG 
View Screens 

Electron 
Beam 

Assessment and Issues: 
 

• The Low Noise Master Oscillators on order from Wenzel Associates arrived at 
SLAC.  Some discrepancies were found in the noise levels measured at Wenzel 
Associates as compared to measurements done at SLAC.  The Oscillators have 
been sent back to Wenzel Associates to recheck noise levels. 
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WBS 1.3, 2.3 Linac System 
 
 
Highlights: 
 

• In February 2004, work concentrated on finalizing the manpower loaded 
schedule and centered on cost reductions as well as linking tasks between 
systems and resource leveling. A bottoms-up contingency estimation was 
generated to reflect risk on the Linac System cost estimate. 

 
• The electron beam dump vault concepts were explored to define the required 

shielding. Design concepts for the dump vault entrance chicane were also 
studied. 

 
 
 
Assessment and Issues: 

 
• Final lengths and positions of LCLS systems need to be finalized for 

conventional facilities. Once the Conventional Facilities group has verified 
positions and lengths, the Linac physics deck must be corrected to reflect the 
final geometry. In the most probable case, the length of the LTU and Dump 
beamlines will increase. The costs of the increases will need to be estimated and 
entered into the manpower loaded schedule. 
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WBS 1.4, 2.4 Undulator System 
 
 
Highlights: 
 

• Concentrated work continues on the completion of the resource loaded schedule. 
The various WBS Level 3s of the undulator system have been linked together 
and refinement of the logic is continuing. Scope associated with SLAC has also 
been incorporated. This includes the Magnet Measurement Facility at SLAC and 
the fixed support units. 

 
• A Technical Design Review is scheduled for March 3-4, 2004 for the LCLS 

Undulator System. The review included presentations on Project Management, 
Physics Specifications, Undulator System Design, Undulator Magnet, 
Diagnostics and Controls, Vacuum System and overall Commissioning. 

 
• APS is preparing for a mock CD-2b review for the LCLS Undulator System 

using the Project Management Group at ANL as a review team.  This group, 
headed by Dale Knutson, has agreed to evaluate the LCLS Undulator System 
using criteria similar to those expected by an External Independent Review 
(EIR).  The review is currently scheduled for early April 2004, 

 
• The First Prototype Undulator Report is now available as an ANL/APS 

Technical Publication (ANL/APS/TB-48).  This comprehensive report covers the 
design, assembly, tuning and measurements aspects of the first prototype 
undulator, and also includes various studies on end phasing issues, magnetic 
field adjustments and material choices.  This report will serve as a guide as the 
Undulator group prepares its efforts for a first article in FY2005.  Copies of the 
report can be obtained through the LCLS Project Office or through the APS 
Technical Publications group at APS. 

 
 
Assessments and Issues: 
 

• The LCLS Technical Addendum ‘C’ to the SLAC/ANL MOU is needed by the 
end of February to avoid problems with work authority (TA ‘B’ expires 
29Feb04). 
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WBS 1.5, 2.5       X-ray Transport, Optics & Diagnostics System 

 
 
Highlights: 
 

• The XTOD team from LLNL attended the Jacobs design meeting ‘charette’ on 
Feb 11 and 12 to discuss the Front-end Enclosure (FEE) geometry and to finalize 
the positions of the end of undulator and the distance from the end of undulator 
to the electron dump.  During these meetings, it was also determined that part of 
the FEE would be occupied by 17’ of steel for radiological shielding 
requirements.  This is being incorporated into the FEE design. 

 
• The XTOD engineering team also developed and provided room specification 

sheets for the Jacob A/E firm.  These specification sheets define electrical, 
mechanical, HVAC, etc. requirements for the FEE design. 

  
• Work continued on the final draft of the resource-loaded schedule and budget. 

An additional two beamlines were added in the tunnel, along with a dual, 
insertable mirror system to feed the beam to these two new beam lines. A list of 
milestones was identified. Numerous “scrub” meetings were held to rationalize 
schedule and budget profile. 

 
• The XTOD group attended the inter-undulator diagnostics R&D meeting as well 

as further discussions/meetings on the commissioning diagnostics. The 
diagnostic requirements have been further refined, which include 1) a system to 
image and measure the spontaneous – the XTOD Direct Imager, 2) a system to 
image and measure the FEL with some photon energy discrimination – the 
XTOD Indirect Imager, and 3) a system to spectrally resolve the FEL signal with 
a DE/E = 10-4 and an acceptance bandwidth of 0.5% - the XTOD spectral 
measurement system. 

 
Assessment and Issues: 

 
• The cost estimate for the additional beamlines in the tunnel and the insertable 

mirror system are recent upscopes in the XTOD system and will need much 
more design work to fully specify the preliminary cost and schedule 
requirements. 
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WBS 1.6, 2.6       X-Ray Endstations System 
 
 
Highlights: 
 

• Continued progress was made in developing a resource loaded schedule in WBS 
format including logic, man-power and resources.  Numerous “scrub” meetings 
were held to rationalize schedule and budget profile.  At the end of February, 
2004, the LCLS Project Office approved the X-Ray Endstations resource-loaded 
cost and schedule, contingent upon the overall LCLS cost and schedule baseline 
plan. 

 
• All L1, L2 and L3 milestones for the X-Ray Endstations have been identified and 

a first assessment of contingency needs was identified. 
 
• The X-Ray Endstations staffing plan for the next two years has been finalized.  

Outyear plans have been developed but will undergo further study over the next 
year. 

 
• Two additional beamlines were added in the tunnel, along with a dual, insertable 

mirror system to feed the beam to these two new beam lines into the LCLS Far 
Experimental Hall.  

 
• Two forthcoming reviews will be helpful in formulating the first experiments of 

the LCLS experiments; 
• (1) mid-March Atomic Physics advisory group charged with advising the 

LCLS group on the first experiments. 
• (2) mid-March workshop on advanced detectors at SLAC, which will help to 

finalize plans for LCLS detector development. 
 
Assessment and Issues: 
 

• The X-Ray Endstations schedule must continue to be coordinated with the X-
Ray Transport group and the LCLS Conventional Facilities group. 

 
• A 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: 
 

• Continued progress was made in developing a resource loaded schedule in WBS 
format including logic, man-power and resources.  The LCLS Project Office 
approved the CF resource-loaded cost and schedule, contingent upon the overall 
LCLS cost and schedule baseline plan. 

 
• The Architectural/Engineering (A/E) effort for the LCLS Sector 20 and Magnetic 

Measurement Facility were awarded to Jacobs Engineering.   
 

• The second LCLS Design Meeting, ‘charrette’ was held on February 12-13, 
between the LCLS project team and Jacobs Engineering.  During the two-day 
event, many key SLAC personnel were present to discuss their requirements for 
the LCLS baseline design.           

 
• For the LCLS design, Jacobs Engineering provided code and site analysis during 

meetings with SLAC personnel. 
 

• Parsons Engineering and DMJM both bid on the LCLS A/E effort that was 
awarded to Jacobs Engineering.  The LCLS management team conducted 
individual debriefings with both firms to discuss the methodology and basis for 
the A/E award, as well as to provide an overview of additional construction 
projects related to the LCLS project. 

 
 
Issues and Assessments: 
 
 

• The A/E schedule for the LCLS Title I design is very compressed due to delay in 
award of A/E contract.  This is the current critical path for the LCLS project.  
Every effort is being made to ensure that the full documentation is available 
during the Cd-2b review,  

 
• Currently, there are a few alternative locations for the LCLS Magnetic 

Measurements Facility (MMF).  A specific site location for the MMF must be 
established soon in order for the Title I design effort to be ready for a CD-2b 
review in May 2004. 

 
• The A/E Title II effort may be delayed on available funding for the remainder of 

FY 04.  This should not have an impact on the overall LCLS schedule but may 
require Jacobs Engineering to reduce staff for a period in late FY04. 
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LCLS Cost and Schedule Performance 
 

1.1  Project Management 239 257 189 18 68 2,535 2,141 2,475 -394 -333 2,700
1.2  Injector 50 385 214 335 171 1,800 1,439 1,304 -361 135 1,850
1.3  Linac 56 114 100 59 14 1,069 772 567 -298 205 1,125
1.4  Undulator 275 203 203 -73 0 1,500 1,226 1,133 -274 94 1,500
1.5  X-ray Transport 164 66 74 -98 -8 1,147 784 1,096 -363 -312 1,312
1.6  X-ray Endstations 0 30 23 30 7 350 311 45 -39 266 350
1.9  Conventional Facilities 410 22 103 -388 -81 700 245 312 -456 -68 700

Gen. and Admin.
Undist. Budget 0
Sub Total 1,194 1,076 907 -118 170 9,101 6,917 6,931 -2,184 -14 9,537
Management Resrv.
Total 1,194 1,076 907 -118 170 9,101 6,917 6,931 -2,184 -14 9,537

Work 
Scheduled

Work 
Performed

Actual 
Cost Work 
Performed

Variance

Schedule Cost

LCLS Cost Performance Report - Work Breakdown Structure

WBS
Work 

Scheduled
Work 

Performed

Actual 
Cost Work 
Performed

Current Period

Budgeted Cost Variance

Schedule Cost

29-Feb-04
Cumulative to Date At Completion

Budgeted Variance
Latest 

Revised 
Estimate

Budgeted Cost

 
 
 

Cost and Schedule Narrative 
 
The LCLS Project is reporting earned value based upon a set of milestones consistent with defining a performance baseline (CD-2b) 
for the LCLS project in March 2004.  This EV system will track progress (PED funds only) for the LCLS until the full resource-
loaded WBS is approved for performance reporting by the LCLS Project Office (est. March 2004). 
 
For February 2004, LCLS is reporting a cumulative schedule variance (SV) of ($2,184K) and cost variance (CV) of ($14K) against its 
baseline plan.  The unfavorable schedule variance is primarily related with finalizing the LCLS Performance Baseline and the 
Conventional Facilities A/E effort.  The Conventional Facilities subsystem reports the largest SV ($456K) due to slight delays in 
obtaining an independent cost estimate and the value engineering effort, which are both scheduled for March 2004.  The LCLS 
Schedule Performance Index (SPI) and Cost Performance Index (CPI) are 0.76 and 0.99, respectively. 
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DOE (Level 2) Milestones 
 

 
Milestone ID LCLS WBS/Subsystem DOE (L2) 

Milestone
Complete 
Forecast

1.1 / Project Management
Mgmt-m2 Project Management Plan (PMP) Complete 31-Oct-03 31-Mar-04
Mgmt-m7 Risk Management Plan Complete 31-Jan-04 31-Mar-04
Mgmt-m8 Preliminary Safety Assessement Document Submitted 31-Jan-04 31-Mar-04

Mgmt-m12 LCLS Performance Baseline Complete 31-Mar-04 30-Apr-04
 1.2 / Injector  

Inj-m3 Injector Design Review Complete 30-Nov-03 3-Nov-03
Inj-m5 Injector Advance Procurement Plans Complete 29-Feb-04 31-Mar-04

 1.3 / Linac
Lin-m2 Linac Design Review Complete 30-Nov-03 12-Dec-03
Lin-m5 Linac Advance Procurement Plans Complete 29-Feb-04 31-Mar-04

 1.4 / Undulator
Und-m3 Undulator Design Review Complete 30-Nov-03 15-Feb-04
Und-m7 Undulator Advance Procurement Plans Complete 29-Feb-04 31-Mar-04

 1.5 / X-ray Transport
Xtr-m5 X-ray Transport (Preliminary) Design Review Complete 30-Nov-03 26-Mar-04
Xtr-m7 X-ray Transport Advance Procurement Plans Complete 29-Feb-04 31-Mar-04

 1.6 / X-ray Endstation
Xes-m2 X-ray Endstation Design Review Complete 30-Nov-03 2-Dec-03
Xes-m5 X-ray Endstation Advance Procurement Plans Complete 29-Feb-04 31-Mar-04

 1.9 / Conventional Facilities
CnF-m2 CF Criteria/Bldl Prgram Complete 30-Sep-03 26-Sep-03
CnF-m4 CF Title I A/E Contract Awarded 31-Oct-03 14-Jan-04
CnF-m6 CF Advance Procurement Plans Complete 29-Feb-04 31-Mar-04  
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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 capitals fund 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. 
 


