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Project Overview and Assessment 

 
Highlights: 
 

• Work continues on developing bottoms-up resource loaded schedules for each 
LCLS System.  This task is overdue and remains the highest LCLS priority.  
Draft resource-loaded schedules are now planned for the end of December. 

• The injector system review was held November 3, 2003 at SLAC, and the 
external committee provided a number of important recommendations to the 
Injector group.  The committee’s report is expected in December 2003 and will 
be posted on the LCLS website when finalized. 

• An Undulator Review was conducted on 14 November 2003 at ANL.  The 
review focused on the undulator magnet design, the 1st prototype magnetic 
measurements, and looked critically at the modifications that are planned for the 
2nd prototype.  A draft report from the review committee is expected in 
December. 

• The LCLS Evaluation Committee assessed four Architect / Engineering firms for 
the design and engineering services to support the LCLS conventional facilities 
project.  The A/E Evaluation Committee will evaluate each firm’s proposal using 
a “best value” assessment. 

     
Assessment and Issues: 
 

• November cost and schedule performance indices are 0.86 and 0.95, 
respectively.  The schedule variance primarily reflects the delay in developing 
the LCLS cost and schedule resource schedule.  This is the highest priority for 
the LCLS project. 

• ANL is currently using a matrix organization within APS to support the LCLS 
project.  While this arrangement has worked well in the past, additional LCLS 
staff requests are placing a larger burden on the technical engineering capacity of 
the APS.  A meeting with the APS management has been set up for December 3rd 
to address this issue. 

• The Undulator System Review scheduled for 24 November was cancelled as the 
draft WBS was incomplete. The System Review will be rescheduled for a later 
date once the Undulator work plan is complete. 

• Funding was a concern for the LLNL group as available funds will expire this 
month.  An addendum to the existing MOU is being expedited to an additional 
$510K of PED funds.  This is expected to provide adequate resources through 
February 2004.  
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Technical & Programmatic Progress 

 
 

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

• The resource-loaded schedule for WBS 1.1 is 100% complete with WBS 
Dictionary, resources and contingency estimates.  Bottoms-up costs are in line 
with the top-down costs shown at the CD-2a review.  This resource-loaded 
schedule is considered a draft and will be finalized relative to all LCLS systems 
once they are available. 

• The LCLS Project Management Plan is currently being drafted and a copy for 
distribution to DOE and Lab management is scheduled for early December.  

 
Assessment and Issues: 
 

• The Project Management Plan is 80% complete.  However, many of the PMP 
Appendices document the LCLS Total Estimated Cost (TEC), Total Project Cost 
(TPC), resource estimates and key schedule milestones.  It is estimated that these 
Appendices will not be finalized until March 2004.  The PMP milestone will be 
reset to 31-March-2004.  This change in milestone date is not on the critical path 
and is not expected to adversely impact the current preparation for the CD-2b 
review. 

• 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 is working with each L2 system to ensure a common approach to the 
WBS methodology and to provide additional resources and/or expertise where 
necessary.  The LCLS Project Office will base its FY04 work plan and the 
Technical Addenda to the LCLS groups at ANL and LLNL on the resource-
loaded schedules of each LCLS system when complete. 
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WBS 1.2, 2.2 Injector System 
 
Highlights: 
 

• The injector system review was held November 3, 2003 at SLAC.  Presentations 
and the committee’s report can be viewed at the following web page:  

 
http://ssrl.slac.stanford.edu/lcls/photoinjector/meetings/2003-
11-03_Review/
 
The committee’s recommendations and concerns are summarized below: 

o Pulsed Heating of Gun Coupling Irises 
o Eliminate gun tuners 
o Two stages of gun commissioning 
o Gun optimization using diagnostics (19-parameter problem) 
o Spontaneous radiation from laser-heater undulator for e-beam diagnostics 
o Long bunch experiments at GTF, SDL, etc. 
o Prototyping of load lock porcupine concept 
o Need commissioning plan using diagnostics, need more diagnostics 
o Include streak camera measurement at gun (EO maybe unreliable) 
o S2E using non-optimal injector performance 
o More operating time at GTF 
o Injector layout indicates vault is too small 
o Use chicane to couple laser into laser-heater 

 
• The injector group will consider all of these issues and has already acted on some 

of them.  In particular, a streak camera optical path to compliment the EO 
diagnostic is now included in the WBS.  Work has begun on a commissioning 
plan incorporating the existing diagnostics as well as the possible addition of 
commissioning diagnostics. 

 
• Engineering progress on various beamline components.  Drawings for the FY04 

main linac vacuum modifications are released, and the drawings for the shield 
wall steel are nearly complete.  Work has begun on the 3-D layout of the gun 
with the dual RF feeds and the solenoid. 

 
Assessment and Issues: 
 

• Work continues on the draft resource-loaded WBS for the Injector System.  This 
is the highest priority for the Injector.   

http://ssrl.slac.stanford.edu/lcls/photoinjector/meetings/2003-11-03_Review/
http://ssrl.slac.stanford.edu/lcls/photoinjector/meetings/2003-11-03_Review/
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WBS 1.3, 2.3 Linac System 
 

 
Highlights: 
 

• The preliminary resource-loaded schedule for the Linac System has been 
completed.  This is in draft format and has yet to be evaluated with respect to the 
overall LCLS requirements and available funding.  Currently, work continues to 
refine the preliminary schedule.  The Linac WBS Dictionary is also available in 
draft form.  

• A preliminary basis of estimate document is being prepared for all WBS entries. 
• Preliminary commissioning plans were started to validate the diagnostics suite 

and verify specifications. 
• Iteration continued on the Dump line design to satisfy SLAC Radiation Physics 

requirements. 
 

Assessment and Issues: 
 
• A controls engineer was assigned to help generate required information for the 

linac manpower loaded schedule, and finalize the controls area of the WBS. 
• R&D funds will have to be added to the linac budget for development of the 

electro-optic bunch length monitor development. 
• The Linac Technical Design Review has been rescheduled for December 12th. 
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WBS 1.4, 2.4 Undulator System 
 
Highlights: 
 

• A concentrated effort continues on the development of the resource loaded 
schedule for the Undulator System WBS.  Jeff Chan, the group leader for the 
contracted PMCS team, visited APS to assist on the progress of the WBS.  All 
tasks have been entered and work has begun on linking between the level 3 
major systems of the WBS. 

• An Undulator Review was conducted on 14 November 2003 at ANL.  The 
review focused on the undulator magnet design, the 1st prototype magnetic 
measurements, and looked critically at the modifications that are planned for the 
2nd prototype.  Early feedback from the committee suggested that the second 
prototype be considered the 1st article and to proceed in a manner identical to the 
full undulator magnet production run. This 1st article should incorporate all 
essential changes as determined from the 1st prototype.  A draft report from the 
review committee is expected in December. 

• Engineering and testing continues on the undulator field control shunt as it 
provides a very nice method of initially setting the K value.  However, designing 
a mechanism that would make this field shunt remotely controllable was not 
considered viable.  This view was also supported by the Undulator Review 
Committee. 

• Additional work has begun to explore the feasibility and effectiveness of a 
“canted pole” design. This shows promise for both setting the correct K value 
and allowing future tapering. Testing of shims to set the K value has also begun. 

• Work continues on the x-ray diagnostics. Pat Krejcik (SLAC) visited with us and 
discussed the plan for these diagnostics and made several useful suggestions. As 
a result there is now a plan for a meeting (Jan. 04) to further clarify both the 
commissioning plan and the suite of diagnostics and their capabilities. 

• Bob Dalesio visited APS to discuss contract work for the development of the 
EPICS/SLAC controls interface and documentation. 

 
Assessments and Issues: 
 

• LCLS staff/effort needs are placing a large additional burden on the technical 
engineering capacity of the APS. APS staff assigned to LCLS still retain 
considerable responsibilities for APS operations. A meeting with the APS 
management has been set up for December 3rd to address this issue. 

• The Undulator System Review scheduled for 24 November was cancelled as the 
draft WBS was incomplete. The System Review will be rescheduled for a later 
date once the Undulator work plan is completed. 
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WBS 1.5, 2.5       X-ray Transport & Diagnostics System 
 
Highlights: 
 

• The X-Ray Transport and Diagnostics WBS and resource-loaded schedule are 
approximately 65% complete. 

 
Assessment and Issues: 
 

• Funding was a concern for the LLNL group as available funds will expire this 
month.  An addendum to the existing MOU is being expedited to an additional 
$510K of PED funds.  This is expected to provide adequate resources through 
February 2004.  
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WBS 1.6, 2.6       X-Ray Endstations System 
 
Highlights: 
 

• A first draft of the resource-loaded WBS was finished and presented to LCLS 
management. 

• A candidate, Stefan Moeller, was selected for the Controls Engineer position and 
a verbal offer was made and accepted. 

• An external design review for the Endstation Systems was held Dec 2, and the 
resulting report was quite favorable.  A draft report is expected later in 
December. 

 
Assessment and Issues: 
 

• The overall schedule for the X-Ray Endstations must continue to be coordinated 
with the X-Ray Transport and Diagnostics System and the LCLS Conventional 
Facilities System.  This will be done in the next iteration of the X-Ray 
Endstations resource-loaded schedule. 

• A long-range staffing plan needs to be developed which defines the transition to 
an appropriate staffing arrangement for facility operation. 

• Issues raised by the design review must be addressed.  In particular, the plan for 
developing a useful fast 2-d x-ray detector needs to be given more thought.  This 
needs to be done quickly, probably with the help of an internal task group. 
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WBS 1.9, 2.9       Conventional Facilities 

 
Highlights: 
 

 
• A first draft of the resource-loaded WBS was finished and presented to LCLS 

management.  Additional iterations will be necessary, but the main framework 
and methodology have been endorsed. 

 
• Four Architect / Engineering firms were evaluated for awarding the design and 

engineering services for the LCLS conventional facilities project.  The ranking is 
not based on pricing alone, and is as follows: 

 
1. M. W. Zander Corp. 
2. Jacobs Corp. 
3. Parsons Corp.  
4. DMJM Corp. 

 
The A/E Evaluation Committee will evaluate each firm’s proposal in the above 
order using a “best value” assessment. 

 
 
Issues and Assessments 
 

• The schedule for the LCLS Architect / Engineering effort leading to a Title I 
design is aggressive.  The LCLS Evaluation Committee will work closely with 
SLAC procurement to ensure a timely award for the A/E contract. 



 
 Linac Coherent Light Source Stanford Synchrotron Radiation Laboratory 

Stanford Linear Accelerator Center 

LCLS Cost and Schedule Performance 

1.1  Project Management 160 58 233 -103 -176 1,734 1,504 1,834 -229 -330 2,700
1.2  Injector 105 10 118 -94 -108 1,245 862 896 -383 -34 1,850
1.3  Linac 56 155 76 99 79 638 506 326 -132 179 1,125
1.4  Undulator 33 148 99 114 48 742 753 764 11 -11 1,500
1.5  X-ray Transport 82 1 73 -81 -72 631 587 854 -44 -267 1,312
1.6  X-ray Endstations 0 108 0 108 108 110 200 0 90 200 350
1.9  Conventional Facilities 16 14 33 -2 -19 228 191 169 -37 22 700

Gen. and Admin.
Undist. Budget 0
Sub Total 452 493 632 41 -139 5,326 4,602 4,843 -724 -240 9,537
Management Resrv.
Total 452 493 632 41 -139 5,326 4,602 4,843 -724 -240 9,537

30-Nov-03
Cumulative to Date At Completion

Budgeted Variance
Latest 

Revised 
Estimate

Budgeted Cost

Work 
Scheduled

Work 
Performed

LC

WBS
Work 

Scheduled
Work 

Performed

Actual 
Cost Work 
Performed

Current Period

Budgeted Cost Variance

Schedule Cost

Actual 
Cost Work 
Performed

Variance

Schedule Cost

LS Cost Performance Report - Work Breakdown Structure

 
 

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. Dec 2003). 
 
For November 2003, LCLS is reporting a cumulative schedule variance (SV) of ($724K) and cost variance (CV) of ($240K) against 
its baseline plan.  The Injector subsystem reports the largest SV ($383K) due to slower than planned progress in (1) the overall 
conceptual design of the Injector (2) the Injector draft resource-loaded schedule.  Other systems with large variances are the Project 
Management (WBS 1.1) and Linac (WBS 1.3), both variances are related to overall preparation for the LCLS baseline. 
 
The CV is dominated by Project Management (1.1) and the X-ray Transport system (1.5).  Both of these variances are caused by 
management tasks omitted from the original work plan.  Budget will be reallocated to cover this variance. 
 
The LCLS Schedule Performance Index (SPI) and Cost Performance Index (CPI) are 0.86 and 0.95, respectively. 
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DOE (Level 2) Milestones 
 

Milestone ID LCLS WBS/Subsystem
DOE (L2) 
Milestone Complete

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

Mgmt-m12 LCLS Performance Baseline Complete 31-Mar-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

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

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

 1.5 / X-ray Transport
Xtr-m5 X-ray Transport (Preliminary) Design Review Complete 30-Nov-03 2-Dec-03
Xtr-m7 X-ray Transport Advance Procurement Plans Complete 29-Feb-04

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

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

26-Sep-03
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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. 
 


