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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. 

 
• A DOE Office of Science (Lehman) Review of the LCLS Project has been 

scheduled for August 10-12, 2004.  The charge to the committee is to assess the 
readiness of the LCLS project for CD-2b (Approve Project Baseline) and CD-3a 
(Approve Long-Lead Procurements). 

 
• SLAC is preparing to create the LCLS Division which will report directly to the 

SLAC Directorate during the construction phase of the LCLS.   
o John Galayda, the LCLS Project Director, will be 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.  

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.  

 
• A SLAC-DESY workshop on XFEL short bunch measurement and timing was 

held at SLAC on July 26-30, 2004.  The workshop was well attended and a 
number of solutions to X-ray diagnostics and measurement were presented.  
Details on the workshop proceedings can be found at;  

 http://www-ssrl.slac.stanford.edu/lcls/xfel2004/index.html 
 
Assessment and Issues: 
 

• The June 2004 monthly report is the fifth 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 0.94 and 0.93, 
respectively, indicating that LCLS is tracking closely with its baseline plan and 
budget.   
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• Available FY04 LCLS PED funds 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 impact of this 
funding-limited scenario has required that the design effort on the LCLS Title II 
Design be deferred until funds are available, and 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: 

 
• July 2004 was primarily devoted to preparation for the DOE Office of Science 

“Lehman” review of the LCLS Project, scheduled for August 10-12, 2004.  The 
charge to the committee is to assess the readiness of the LCLS project for CD-2b 
(Approve Project Baseline) and CD-3a (Approve Long-Lead Procurements).  A 
website has been established for the review and can be found at the following 
website; http://www-ssrl.slac.stanford.edu/lcls/doe_reviews/2004-08/ 

 
• 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. 

 
• For the LCLS Global Controls;  

o The WBS has been restructured to consolidate the number of controls 
items (BCR has been submitted to the Project Office). 

o The Design of the VME based PNET timing receiver is complete and is 
ready to go out for first article. 

o The Prototype of the SLC-aware IOC has achieved its first milestone by 
sending and receiving Ethernet messages between the Alpha and the IOC. 

 
• The LCLS Project Office has hired an LCLS Financial Manager, Wendy Sisson.  

Wendy will serve, under direction of the LCLS Project Director, as the single 
point of contact on financial matters for the LCLS project, which will include 
budget control responsibilities, tracking of purchase requisitions, and financial 
planning of management reserves to correspond to DOE budget authorizations.  

 
• The LCLS Project Office has also assigned Richard M. Boyce as the LCLS 

Integration and Installation Manager.  Richard’s most recent role was in SLAC’s 
SSRL Division where he managed the installation phase of the SPEAR-3 Project.  
Richard will be responsible for facilitating the coordination of the LCLS Systems 
when components and deliverables become ready for installation and integration. 

 
Assessment and Issues: 
 

• None 
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WBS 1.2, 2.2 Injector System 

 
Highlights: 
 

• BCR# IJ-01 (approved last month) changed the laser procurement and 
integration strategy from an in-house effort to a vendor “build-to-specification” 
plan, resulting in ~$1M lower cost.  An Advanced Procurement Plan (APP) for 
the new drive laser procurement strategy is now being prepared. 

 
• A Drive Laser Technical Review was held on July 21 on the technical 

performance specifications and planned procurement strategies for the drive 
laser.  At the closeout, the review team endorsed laser plan of single vendor 
fabrication and integration for the complete drive laser system.  A review report 
is expected by mid-August. 
 

• Brookhaven National Lab is reviewing a Letter-of-Understanding which 
specifies the responsibilities of BNL, INFN and SLAC for the temporal shaping 
experimental development using a Dazzler shaper at BNL. 
 

• Design and testing of the 1KW Solid State Sub-Booster (SSSB) continues.  The 
eight transistor PC board fabrication is complete and the boards have been 
loaded.  Testing is in progress and 1KW outputs have been obtained. 

 
Assessment and Issues: 
 

• Both LLNL and LBL have offered to provide optical engineering and technical 
resources, as well as clean rooms for pre-assembly of laser parts, over the short 
term.  These resources are useful in the near future, but LCLS recognizes the 
need to build up its own laser capability at SLAC over the long term. 

 
• The tests at GTF indicate difficulty in achieving over 100 MV/m for the 

magnesium cathode.  The highest operating field is 95 MV/m. 
 

• Emittance growth modeling of the RF coupler suggests that all the couplers 
benefit from a dual feed configuration.  This issue needs to be resolved soon as it 
has a major impact upon the RF design and cost. 

 
• Simulations of the RF gun energy spread produce a beam larger than the 

quadrupole apertures after the gun spectrometer.  This may require that the X-
gamma quadrupoles be designed with are larger bore. 
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WBS 1.3, 2.3 Linac System 
 
Highlights: 
 

• BCR# LN05 (approved last month) optimized the Linac installation dates 
resulting in a milestone of first beam delivered to the Undulator on January 1, 
2008.  The overall LCLS critical path now follows through the installation of the 
Electron Beam Dump Vault beneficial occupancy, BC2 installation and LTU 
installation. 

 
• The Linac Controls design effort and non-recurring scope was moved out of 

Linac into global controls WBS.  A second BCR, BCR# LN-04 (approved last 
month), captures the results of the consolidation. 

 
• A preliminary design review of the Linac L1 and BC1 subsystems was 

conducted on July 27, 2004.  The review covered a dynamic model of the BC1 
chicane, the BC1 inter-bend diagnostics package, and the X-Band waveguide 
system layout.  The main issues raised during the review were; protection 
collimator requirements for the X-Band structure, wire vibration in the existing 
wire scanner design, stresses in bellows during chicane articulation, changeover 
time between LCLS to other SLAC operations, requirement of further controls 
review with further design progress, improvement in integration of engineering 
efforts between LCLS Linac and Injector groups. 

 
• The Linac Systems engineers and physicists continued investigation into possible 

use of electromagnet quadrupoles for the Undulator System. 
 

• An advanced procurement plan for all Linac magnet acquisition was written.  
 

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

investigated. 
 

• The Linac Main Drive Line phase noise measurements were performed.  The 
measured Noise Floor of about -133dBc/38Hz = -149dBc/Hz < 60fS rms jitter in 
5MHz BW is not as good as the manufactures specs. 
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WBS 1.4, 2.4 Undulator System 
 

Highlights: 
 

• Extensive work was done on the integrated installation schedule for the 
Undulator system performed jointly between ANL and SLAC.  BCR# UN-01 
(approved last month) captures the details of the improved schedule. 

 
• A meeting was recently held at ANL with members from the SLAC LCLS team 

to finalize the undulator system Physics Requirement Document (PRD#1.4-001), 
which describes the overall physics specifications for the undulator system.  A 
signed and approved PRD is expected in September 2004. 

 
• The Undulator team began its preparation for the upcoming DOE “Lehman” 

review. 
 
Assessments and Issues: 
 

• Available funding continues to remain very tight for the remainder of the fiscal 
year at ANL.   
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WBS 1.5, 2.5       X-ray Transport, Optics & Diagnostics System 

 
Highlights: 

 
• In response to the EIR review, we obtained new vendor quotes for components 

of the gas attenuator, slits, solid attenuator, imagers, and associated tanks and 
vacuum hardware. Prices for components containing significant amounts of 
stainless steel have increased by as much as 20%.  BCR# XT01 (approved last 
month) captures the details of this change to the baseline. 

 
• The XTOD team began its preparation for the upcoming DOE “Lehman” review. 
 
• The XTOD Acquisition plan was reviewed by LLNL Procurement and released 

to the LCLS Project Office. 
 
• Engineering specifications for the gas attenuator were developed.  

 
• The normalization issues with the UCLA Near-Field code have been resolved 

and the latest LCLS lattice installed. A low-resolution calculation was done 
resulting in a total spontaneous power of ~17mJ.  This result is close to the 
preliminary estimates. 

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

• BCR# XE-01 (approved last month) corrected a number of omissions in the X-
Ray Endstations (XES) budget. 

 
• The XES team began its preparation for the upcoming DOE “Lehman” review. 

 
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 continues 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: 
 

• An LCLS Tunnel Review Committee (TRC) has been formed to provide overall 
review of constructability reasonableness of LCLS tunnel scope.  This committee 
is foreseen to be a standing committee, with particular expertise in underground 
facilities, and will conduct periodic reviews of the LCLS conventional facilities 
as the design and construction phases evolve.  The first meeting of the TRC is 
scheduled for August 31, 2004. 

 
• The LCLS Magnetic Measurement Facility (MMF) cost estimate was estimated 

by Jacobs Engineering at $1.4M.  This is higher by ~$200K than the original 
internal estimate, which was due to a change in the undulator design that requires 
additional testing capabilities in the MMF. 

 
• A geotechnical study (phase II) has commenced with subsurface drilling 

operations for testing of soil conditions to determine final details in preparations 
for upcoming Title II footings,  foundations and tunnel liners.  This second study, 
recommended by Jacobs Engineering, was required when the LCLS was 
extended the length of the LCLS to its current dimensions. 

 
Issues and Assessments; 

 
• LCLS is funding Jacobs Engineering on an interim basis between the Title I and 

Title II phases (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 conventional facility layout. 

 
• There is a need to bring on-board a HVAC engineering firm to review and 

validate current design of the HVAC for the Undulator Hall.  This work could 
also be supported by the hiring of an Undulator Project Engineer, which is a 
posted job opportunity on the SLAC website. 

 
• The CF team will begin developing the scope of work for the role of 

Construction Management for the LCLS Conventional Facilities. 
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LCLS Cost and Schedule Performance 
 
 

1.1  Project Management 169 138 275 -32 -138 3,549 3,493 3,898 -57 -405 0.98 0.90 19,015

1.2  Injector 137 64 200 -72 -135 1,933 1,701 2,298 -232 -597 0.88 0.74 19,629

1.3  Linac 106 103 116 -3 -13 1,104 1,037 1,140 -67 -103 0.94 0.91 25,882

1.4  Undulator 133 154 160 21 -5 1,970 2,048 2,184 79 -136 1.04 0.94 45,526

1.5  X-ray Transport 26 44 45 18 -1 1,392 1,456 1,379 64 77 1.05 1.06 23,877

1.6  X-ray Endstations 61 61 81 0 -20 328 328 230 0 98 1.00 1.43 16,593

1.9  Conventional Facilities 71 29 34 -42 -5 1,351 1,213 1,357 -139 -145 0.90 0.89 62,679

1 LCLS Total Base Cost 703 594 911 -109 -317 11,627 11,275 12,485 -351 -1,210 0.970 0.903 213,201

273,000

59,799

29.6%

5.9%

2.1  LCLS Project Mgmt, Planning & Admn (OPC) 106 203 311 97 -109 1,942 2,027 2,063 85 -36 1.04 0.98 20,404

2.2  Injector (OPC) 35 67 60 33 8 249 216 60 -32 157 0.87 3.62 6,481

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 2 0 -4 2 0.33 5,844

2.5  X-ray Transport (OPC) 145 49 49 -97 0 671 133 88 -538 45 0.20 1.52 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 286 319 420 33 -101 2,868 2,379 2,211 -489 168 0.829 1.076 42,000
LCLS Total Project Cost 989 913 1,331 -75 -418 14,494 13,654 14,696 -840 -1,042 0.942 0.929 315,000

4.3%

 

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-Jul-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 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).   
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The July 2004 Cost Performance Report (CPR) is the fifth 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 0.94 and 0.93, 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* 

 
No change control activity for this performance period. 
 

*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 
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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. 
 


