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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. 

 
• The first meeting of the LCLS Facilities Advisory Committee (FAC) was held on 

April 29-30, 2004.  The FAC is a standing committee charged to advise the 
LCLS Project Director on the technical capabilities and potential risks associated 
with the LCLS, with the specific charge of this first meeting to address the 
technical scope of the LCLS and to consider the LCLS as an Integrated Facility 
and its ability to support the presently envisioned experiments.  A report of the 
FAC will be available in June 2004. 

 
• The LCLS Conventional Facilities Title I Design Review was held at SLAC on 

April 26.  This review provides the complete preliminary design for the LCLS 
Conventional Facilities and a basis for the cost, schedule and resources to 
support a baseline design for the LCLS Conventional Facilities. 

 
• In preparation for the full External Independent Review (EIR) for the LCLS 

project, a mock EIR was conducted at Argonne National Laboratory (ANL) and 
chaired by Dale Knutson of ANL’s Director of Project Management.  The review 
was focused primarily on the ANL scope of work for the LCLS project, but did 
however provide valuable insight beneficial in preparation for the formal EIR.  

 
 
Assessment and Issues: 
 

• In the April 2004 monthly report is the second 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 CPR.  Overall, the cost and 
schedule indices for the LCLS are 0.98 and 1.04, respectively, indicating that 
LCLS is tracking closely with its baseline plan and budget.   



 

 4

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 a 
baseline, the LCLS team has now begun to formally establish its process controls 
for the project.  Details of the project controls can be found in the following 
documents, all of which are available in the Project Office; 
o Project Management Plan – Establishes change management and change 

control for the LCLS project.  Also identifies the LCLS Change Control 
Board. 

o Quality Implementation Plan – Establishes technical specification control for 
the LCLS project in the form of the LCLS Global Requirements Document 
(GRD), Physics Requirements Documents (PRDs), Engineering 
Specifications Documents (ESDs), and Interface Control Documents (ICDs). 

o Risk Management Plan – Identifies known technical, cost and schedule risks 
to the LCLS project, assesses the potential impact on the project, and 
evaluates management strategies to minimize the risk potential to the LCLS 
project. 

 
• On April 20, 2004, the LCLS conducted an independent review of its global 

controls design and strategy.  Controls have been identified in earlier reviews as 
a key risk that will require careful attention. The charge of the review was to 
focus on the WBS, design optimal, budget adequate and identify schedule risk. 
The closeout comments from the reviewers were that the LCLS had identified 
the biggest risks, namely, (1) mixing the existing SLC control system and EPICS 
controls, (2) develop strategies for fast feedback and, (3) compatibility of 
hardware and software across the LCLS systems. A formal report is expected in 
June 2004 and will be made available through the LCLS Project Office. 

 
• SLAC’s Procurement Department has hired Chris Jamison for the position of 

LCLS Procurement Manager.  This key position will support the LCLS Project 
and help to direct and coordinate the LCLS technical procurements over the 
construction project.  Construction-type procurements will continue to be 
managed by the SLAC Purchasing Construction Contract Administrators. 

 
Assessment and Issues: 
 
 

• No issues at this time. 
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WBS 1.2, 2.2 Injector System 
 
Highlights: 
 

• Discussions with Fastlite may lead to a possible solution to integrate the Dazzler 
with the LCLS drive laser.  Fastlite has expressed and interest in the Dazzler 
design and is willing to work with our selected drive laser vendor to integrate the 
Dazzler into the vendor’s system.  The LCLS Injector group will develop a drive 
laser SOW and develop a possible alternative in which the vendors integrate the 
laser and deliver a fully operational system to the LCLS. 

 
• Design work on the 1kW Solid State Sub-Booster (SSSB) is advancing.  Two 

160W power transistors have been summed using external combiners from there 
individual boards.  Work is currently being done on power dividers and 
combiners to minimize losses in an 8 transistor unit.  The SSSB built from the 
Microwave Amplifiers Ltd module has been running a modulator in the linac for 
several weeks.  Three more units are under construction as part of other projects. 

 
• The RF design for the first accelerator section after the gun has been completed 

and a technical note is being written which describes a dual-feed coupler cell 
dimensions with a racetrack configuration.  The dual feed is needed to eliminate 
the dipole RF fields and the racetrack was incorporated to reduce the quadrupole 
field by an order of magnitude.  Further details will be provided in the report. 

 
Assessment and Issues: 
 

• After a lengthy shutdown (the GTF ceased operations in September as SPEAR3 
was brought on line), the GTF resumed operation of the RF gun and linac on 
April 19.  Forty hours of RF conditioning have been logged since the recent 
startup.  To date the magnesium cathode is difficult to operate at RF field 
amplitudes greater than 100 MV/m.  Work will continue to achieve the LCLS 
cathode field of 120 MV/m, but may require using a copper cathode for the 
LCLS gun.  Other laboratories using magnesium (BNL and Argonne) haven’t 
observed this limitation since they don’t operate their guns over 90 MV/m.  High 
fields are prevented by electrical breakdown followed by enhanced dark current.  
The quantum efficiency of the cathode was measured with an applied field of 88 
MV/m and 30° launch phase.  The result, 5107 −×  electrons per photon, is 
consistent with measurements made last year. 
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WBS 1.3, 2.3 Linac System 
 
 
Highlights: 
 

• Further resource leveling was performed on the Linac manpower loaded 
schedule to fit the budget guidance provided by the LCLS Project Office. 

 
• Work continued in organizing the documents supporting the manpower loaded 

schedule. 
 
• A controls system review was held. The review covered the entire LCLS controls 

system including the controls section within the Linac System WBS. 
 
• Device water and gas usage requirements were delivered to LCLS Conventional 

Facilities. 
 
• Physics Requirements Documents were written for the LCLS Linac system and 

subsystems. The Linac portion of the machine parameters database was updated 
to the current machine design. Engineering Specifications Documents were 
started. 

 
• Design work continued on modeling the BC1 chicane articulation. Modeling 

continued on the SLAC Linac regions requiring modification. Modeling of a 
prototype Electro-Optic Monitor was started. 

 
• An LCLS Linac Overview was presented at the LCLS Facility Advisory 

Committee meeting. 
 
Assessment and Issues: 

 
• Further refinement of the FEH entrance chicane will have to be worked out 

between Linac, Radiation Physics and Conventional Facilities during CF Title 2 
design. 
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WBS 1.4, 2.4 Undulator System 
 
 
Highlights: 
 

• In preparation for the full External Independent Review (EIR) for the LCLS 
project, a mock EIR was conducted at Argonne National Laboratory (ANL), 
chaired by Dale Knutson of ANL’s Director of Project Management, and 
included three other members on the committee: Tom Brown (ANL), George 
Vukovitch (ANL), and Dean Hoffer (FNAL).  
o The LCLS management team was present in addition to the ANL LCLS 

team.  
o The review was focused primarily on the ANL scope of work for the  LCLS 

project, but provided valuable suggestions and recommendations  beneficial 
in our preparation for the EIR in June, and we thank Dale and  his 
committee for their support.   

 
• Work progressed on the Basis of Estimate book for the Undulator system. The 

goal is to make this book completely electronic, with a paper version for 
reference. 

 
• The proposal from LCLS to ANL for a reduction in the M&S overhead rates was 

accepted. This will result in significant savings to the project. 
 
Assessments and Issues: 
 

• The preparation for the EIR is consuming more effort than originally planned 
and has impacted our ability to make parallel progress on the undulator’s 
technical issues. 
o Once the review has been completed, the Undulator team will revisit the 

technical issues with the main focus to preparing the Long-Lead 
Procurements for an award in early FY05.  

 
• Funds committed to ANL through FY04 will need to be reassessed as it appears 

to be less than needed to support the current staff for the remainder of FY04. 
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WBS 1.5, 2.5       X-ray Transport, Optics & Diagnostics System 

 
 
Highlights: 

 
• The XTOD engineering team produced a drawing of the XTOD layout consistent 

with the Title I conventional facilities layout. 
 

• The XTOD WBS dictionary was completed in April reflecting the changes in 
scope associated with meeting cost constraints. 
 

• A list of requirements was developed for the facility optics and sent to John 
Author for incorporation into the requirements document. 
 

• The MOU between SLAC and LLNL for the remainder of FY04 was reviewed 
by the LLNL legal consuls, signed by the Director and returned to SLAC. 

• As part of the Acquisition plan, a list of XTOD procurements was created and 
sorted into purchasing categories and FY. 
 

• The Far-Field Display program, which is a GUI for the LCLS far-field dataset 
calculated by Roman Tatchyn, has been posted on the web at http://www-
ssrl.slac.stanford.edu/lcls/x-rayoptics/documents/. Users can download and 
install this program on their PC and make inquiries into the spectral flux density 
of the LCLS spontaneous at 400 meters from the undulator, approximately in the 
far hall.) In addition, UCLA and LLNL agreed that UCLA’s Near-Field 
Spontaneous data should be transmitted in HDF5 format. LLNL began working 
on an HDF5 interface to our simulations and beam viewing codes. 

 
Assessment and Issues: 
 

• The documentation requirements for the EIR are stretching our resources and 
delaying needed technical work that would vastly improve our cost estimates. 
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WBS 1.6, 2.6       X-Ray Endstations System 
 
 
Highlights: 
 

• In preparation for the EIR, the X-Ray Endstations Basis of Estimate database is 
being checked and completed.  A summary schedule and other supporting 
documentation and project summaries have been prepared. 

 
• A plan for staffing throughout the X-Ray Endstations Project is in place.  The 

long-range staffing plan, which includes a transition to operating mode, is nearly 
finalized. 

 
 
 
Assessment and Issues: 
 
• The X-Ray Endstations schedule must continue to be phased and coordinated 

with the X-Ray Transport, Optics and Diagnostics System and the Conventional 
Facilities System.   
o A specific plan for XTOD-XES inter-group meetings will be set up after the 

EIR. 
 
• 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 Title I Design Review was held at SLAC on 
April 26.  This review provides the complete preliminary design for the LCLS 
Conventional Facilities and a basis for the cost, schedule and resources to 
support a baseline design for the LCLS Conventional Facilities. 
o Prior to the Title I Design Review, the LCLS Conventional Facilities System 

Manager visited the Jacobs Engineering office in Cypress, California to 
review documentation prior to final submittal. 

o Key SLAC managers were present at the Title I Review to ensure that the 
Title I design is consistent with the existing SLAC site. 

 
• At the Title I review, Jacobs Engineering provided a cost and schedule estimate 

for the construction phase of the LCLS that was consistent with internal 
estimates. 
 

• Jacobs Engineering submitted the Value Engineering (VE) Report to the LCLS 
Project Office documenting the optimization of the LCLS conventional facilities.  
The VE session conducted on March 30-31, resulted in a ~$4 million reduction 
in the overall cost estimate without significant reduction in technical scope. 

 
• The LCLS Conventional Facilities design was presented to the LCLS Facilities 

Advisory Committee (FAC) on April 29-30.  This was the initial meeting of the 
LCLS FAC providing primarily an overview of the conventional facilities and 
the strategies for the general construction phase of the LCLS.  The FAC closeout 
presentation showed no significant issues, with a formal report due in June 2004. 

 
 
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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• Sector 20 and the MMF Title II design were placed on hold pending final 
decision for change in scope. 
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LCLS Cost and Schedule Performance 
 
 

1.1  Project Management 162 162 354 0 -192 3,072 3,072 3,264 0 -192 1.00 0.94 19,008

1.2  Injector 76 63 217 -13 -154 1,530 1,517 1,670 -13 -154 0.99 0.91 20,561

1.3  Linac 60 99 118 39 -19 734 773 792 39 -19 1.05 0.98 26,617

1.4  Undulator 175 234 203 59 30 1,594 1,653 1,622 59 31 1.04 1.02 45,221

1.5  X-ray Transport 84 55 75 -29 -20 1,264 1,235 1,255 -29 -20 0.98 0.98 24,038

1.6  X-ray Endstations 67 67 30 0 37 138 138 101 0 37 1.00 1.37 16,291

1.9  Conventional Facilities 535 536 32 1 504 1,147 1,148 644 1 504 1.00 1.78 62,016

1 LCLS Total Base Cost 1,158 1,215 1,028 57 187 9,478 9,535 9,348 57 187 1.006 1.020 213,752

273,000

59,248

29.0%

4.4%

2.1  LCLS Project Mgmt, Planning & Admn (OPC) 107 106 0 -1 106 1,623 1,622 1,516 -1 106 1.00 1.07 20,441

2.2  Injector (OPC) 102 78 0 -24 78 102 78 0 -24 78 0.76 6,529

2.3  Linac (OPC) 0 0 0 0 0 0 0 0 0 0 1,991

2.4  Undulator (OPC) 6 1 0 -5 1 6 1 0 -5 1 0.16 5,746

2.5  X-ray Transport (OPC) 193 20 0 -173 20 193 20 0 -173 20 0.10 4,796

2.6  X-ray Endstations (OPC) 0 0 0 0 0 0 0 0 0 0 2,497

2 LCLS Total Other Project Cost 408 205 0 -203 205 1,924 1,721 1,516 -203 205 0.894 1.135 42,000
LCLS Total Project Cost 1,566 1,420 1,028 -146 392 11,402 11,256 10,864 -146 392 0.987 1.036 315,000

3.6%

 

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

30-Apr-04

SPI CPI

Performance Indices

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

Budgeted
Work 

Performe

Actual 
Cost 
Work 

Performe

Variance
Latest 

Revised 
Estimate

Variance

Schedule

Budgeted Cost

Cost Work 
Scheduled
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Cost and Schedule Narrative 
 
The LCLS Project has established a performance baseline for the LCLS project that captures all costs, scheduled activities and 
resources to complete the LCLS project, as shown in the April 2004 LCLS Cost Performance Report (CPR).  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).   
 
In the April 2004 monthly report is the second 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 CPR.  Overall, the cost and schedule indices for the 
LCLS are 0.98 and 1.04, 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. 
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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. 



 

 16

 
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. 
 


