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Project Overview and Assessment 
 

Highlights: 
 
• Cover Page – The LCLS Beam Transport Hall (BTH) is an accelerator housing 

745' long x 19' wide with 6' thick concrete walls that extend from the existing 
SLAC accelrator housing, to the new LCLS Undulator Hall tunnel.  The BTH 
will house a transport beamline and diagnostics leading up to the undulator 
system.  In the picture shown, the BTH concrete work is approximately 70% 
complete, with approximately 6500 cubic yards of concrete poured in place.  
Note the flared sections on each side of the BTH which could accommodate the 
possibility of additional beamlines for the LCLS. 

 
• The construction phase for the LCLS major civil activities is being managed by 

the Turner Construction (TCCo).  The Undulator tunnel top heading has been 
completed breaking through in the Beam Dump area on June 27th.  Overall 
construction is ~33% complete.  Field Change Orders to date are ~3.4% of work 
accomplished.  

 
• The LCLS project team is preparing for a DOE Office of Science Project 

(Lehman) Review on July 10-12, 2007.  This review will focus on the revised 
cost and schedule to address the FY07 Continuing Resolution (CR) impacts to 
the project.  In preparation for this review, LCLS presented its documentation in 
a ‘dry run’ review to an external committee.  The committee found the 
supporting documentation for the revised cost and schedule ‘reasonable’. 

 
Assessment and Issues: 
 

• The June 2007 Cost Performance Report is the 40th month reporting earned-value 
on the LCLS.  TPC cumulative obligations to date (actual costs + open 
commitments) are $243,554K.  The LCLS cost and schedule indices are 0.92 and 
0.86, respectively.  The SPI of 0.86 is primarily driven by CR impacts (delay in 
awarding procurements and project management resources evaluating reduced 
funding scenarios and preparing a revised baseline) and delays in civil 
construction. 

 
• Over the past six months, uncertainties related to the Continuing Resolution and 

full FY2007 funding has impacted LCLS cost and schedule performance.  The 
delays and shortfall in FY2007 funding require a Directed Change to re-baseline 
the project.  An Office of Science review is scheduled for July 10-12, 2007 to 
evaluate the re-baseline. 
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Project Office and Support 
 

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

 
• LCLS Environmental, Safety & Health Status – 

o Project Statistics – LCLS worked 11 days without a lost time injury at 
SLAC.  Total project hours are 1.1 M comprised of 930 K collaboration 
hours and 204 K subcontracted work hours. 

o The LCLS project lost time injury rate is currently 3.001, which compares 
favorably to the general industry rate of 6.0 for similar work.  The total 
project lost time injury rate is 0.9; this includes construction and 
laboratory hours. 

o Safety Training Metrics –  
 Mandatory safety training = 98% (goal = 93%) 
 Supervisor required safety training = 95% (goal = 93%) 
 Compliance for training assessments = 90% (goal = 92%).  The 

drop is the result of the expiration of annual safety assessments. 
 Medical exams for affected employees = 100% (goal = 90%) 

o Safety Coach Program – Turner’s Site Safety Manager, implemented a 
new “Safety Coach” program.  Through this process knowledgeable 
construction workers volunteer to be safety coaches providing ownership 
to workers for project safety and reflects an increased emphasis on safety 
awareness.  The program was begun in April, fully in place in June. 

 
• DOE Stanford site Office Safety Inspections – 

o On-going DOE safety inspections methodically focused on high risk 
activities.  A noteworthy Practice included blocking the haul road over 
the beam path near the Undulator Hall east portal as a safety precaution 
since the tunneling crew is approaching this area underground (see 
picture below). 

 
 
 
 
 
 
 
 
 
 
 

 
                                                 
1 The number of injuries sustained by an average work crew of 100 individuals over a year. 
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o During the shotcrete spraying operation near the Beam Dump, deviation 
from safe conduct was noted. A CONCO employee was wearing the face 
shield improperly (the shield was partly tilted upward by the employee 
while spraying for better viewing). The non-conformance was corrected 
real time during the inspection.  LCLS and Turner Co. have recognized 
that wearing eye and face PPE properly for this task is an ongoing 
difficulty due to continuous accumulation of shotcrete dust on the shield 
blocking the view. LCLS and Turner Safety continue to evaluate options 
to improve the process.  

 
 
 
 
 
 
 
 
 
 
 
 
 

• LCLS Procurements in June 2007 –  
o A/E Services for BTH West – Proposals received and award made in 

June.  Completion of effort is expected in August. 
o CM/GC – COR 030 is settled.  This COR consists of paying for Class 2 

materials to be hauled to the Altamont dump site. 
o Other civil construction procurements –   

 Electrical S522 Substation RFP – This work was re-bid after 
originally receiving a single (very high) bid.  The re-bid separated 
the electrical and concrete (building and slab) portions with long 
lead equipment provided by SLAC.   Re-bids were received in 
early June with an acceptable price.  Award is expected in July. 

 Switchgear (2000a, 15 kV) - Awarded in past month with 
submittals and reviewed in June.  Equipment due 10/31/07. 

 Alpine Road/Gate Natural Gas Line Design/Construction – Legal 
concerns with provisions of the University/DOE Lease have been 
identified.  

o Technical Procurements –  
 BC2 Chicane Dipole Magnets – First dipole to be delivered to 

SLAC for testing prior to vendor testing requirement decision or 
additional shipments. 
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 LTU Quadrupole Magnets – Delivery slipping due to material 
delays with current expectations of mid August for two each and 
the end of August for the balance. 

 MCOR Power Modules and Crates – All items to meet FY07 
requirements were received in late June. 

 Intermediate Power Supplies – Awarded with split delivery of the 
end of July and the end of September, 2007. 

 Spare Laser JEDIs – Awarded with late August, 2007 due date. 
 
Assessment and Issues: 

 
• Turner Construction Job Site Injury – On June 6th, during concrete pouring 

operations at the Beam Transfer Hall a concrete pump boom truck operator was 
injured after being struck by a pump hose.  Emergency services were alerted via 
911 and the operator was transported to Stanford Hospital.  The operator 
sustained lacerations where the hose struck on his hand/arm, shoulder and face.  
The operator was released the next morning to visit his medical provider for 
further treatment and diagnosis.  Initial corrective actions implemented by 
SLAC/LCLS and Turner are: 

o Discontinuation of concrete pouring operations – Concrete pouring was 
immediately discontinued until the root cause(s) of the accident could be 
identified.  The truck was checked for possible malfunction, procedures 
reviewed with actual activities, training and certifications were validated.  
A full investigation is underway; however initial information indicates 
that the operator was too close to the pump hose in violation of the 
approved operating procedure. 

o Concrete pouring operations resumed – Conco was authorized to resume 
concrete pouring operations on June 13th.  A corrective plan was 
developed to ensure that procedures were better enforced.  Additionally, 
Turner and the subcontractor (Conco) performed a safety-standdown of 
the entire job site with the goal to communicate lessons learned from the 
incident and give an update on the injured worker.  The subcontractor 
stood-down its entire crew an additional amount of time to re-enforce the 
importance of work planning and execution of work plans. 
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Electron Beam Systems 
 
WBS 1.1, 1.x.2   Controls System 
 
Highlights: 

 
• Injector/Linac Controls Commissioning –  

o The Phase Cavity PAD (Phase and Amplitude) electronics board was 
tested in the lab and installed in the RF Hut.  Commissioning is in 
progress.  The Laser feedback loop was installed online and is now 
working with a 2856 MHz Laser oscillator signal as the input.  As of the 
end of June, 8 out of 12 LLRF feedback loops were running. 

o New operator stations and overhead status displays have been added to 
MCC for LCLS.  There was effort to document MCC security practices 
in support of LCLS commissioning and operation. 

o Vacuum system displays were created for entire linac.  The data 
acquisition system (VSAM) was installed to support all thermocouples. 
The laser water system thermocouples are connected to EPICS. 

 
• Controls Shutdown Readiness Status –  

o Design and documentation of all controls systems for the 2007 
installation are complete. Specifications & drawings for the cable plant 
were completed, and signed by Controls and Installation managers. Rack 
profiles and CAPTAR coding Work in preparation for the LCLS BC2 
Cable Plant Installation continued, including purchase requisitions for 
$420K for BPM & networks and $680K for DC and I&C Davis Bacon 
installation.  The requisitions were approved. 

o Documentation was prepared for Davis Bacon subcontractor site visit on 
June 21, 2007.  The visit resulted in an addendum that was prepared and 
submitted. 

o The BC2/L3 long haul networks cable coding in CAPTAR is complete.  
MCC core switches were ordered, and purchase requisitions for the linac 
network equipment are in place.   

o MPS system schematics, including PIC, temperature monitoring and 
LDIM status system drawings, were completed.  MPS system material 
lists, cable code sheets and system cross connect sheets were generated, 
and cable installation and fabrication job orders sent to the appropriate 
shops.  Job orders for intra-rack cables were generated and submitted. 
The cable shop has already started work on them. 

 
Assessment and Issues: 
 

• None 
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WBS 1.2, 1.3, 2.2, 2.3 Injector and Linac Systems 
 
Highlights: 
 

• Linac Shutdown Readiness Status –  
o Quotes for BC2 and L3 Davis Bacon installation were received which are 

slightly higher than the original estimate.  Contract for installation of 
BC2 and L3 stands will be awarded next month. 

o The design for BC2 and L3 were completed. The L3 FDR is scheduled to 
be conducted in July.  All parts are in MFD for fabrication, and are still 
on schedule to be available for installation by September 4th.  BC2 
chambers are in bakeout and support stands are in house (still need to be 
powder coated). 

o Everson Tesla shipped the first BX2 magnet.  The remaining 3 will be 
delivered by mid-July.  The fourteen Quads for the LTU will be delivered 
in August. 

 
• Linac-To-Undulator (LTU) Status  

o The order for LTU stands has been placed, and deliveries are promised 
for October 2007. 

o The BYD magnet design is complete and is out to domestic and foreign 
magnet suppliers for quotation. 

 
Assessment and Issues: 
 

• The 2007 downtime installation is very short, and the budget may not be 
sufficient to perform all downtime tasks.  A Pending BCR has been added to 
update the cost estimate once the installation contract prices are known. 

 
• Cost and schedule variances in the Linac are driven by the funding uncertainties 

and effects of the CR.  A revised cost and schedule is being prepared that will 
take into account the CR. 
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WBS 1.4, 2.4  Undulator System 
 
Highlights: 
 

• Management & Safety – Effort to review and update the schedules for Undulator 
System production components is still required to address the effects of the CR. 

 
• Undulator Production Magnets – High-Tech Mfg. shipped the last six undulator 

magnets and Metalex shipped eight of their final thirteen with the remaining five 
delivered shortly. All undulators except #1 will be at SLAC in early July. This 
completes the Undulator assembly contract requirement for 40 undulator units. 

 
• Undulator Components & System Integration –  

o Undulator girders have been subcontracted to Metalex who is starting 
first article production.  The first four support motion first articles are 
expected to be delivered to SLAC in late August.  

o The single RFBPR after installation and check-out was used to measure 
the beam in the LEUTL tunnel.  Results so far confirm some of the 
design goals of the unit and the precision appears better than 10 µm. The 
results will be confirmed when three units are tested in its place.  

 
• Undulator Assembly & Measurement – Preparations are underway at SLAC for 

Undulator Assembly and Installation.  A clean room is being prepared at SLAC 
in building 750, and the front apron area of 750 is being cleared for assembly.  A 
dummy cam for assembly on spare production pedestals was designed. 

 
Assessments and Issues: 

 
• Undulator Vacuum Chamber – Measurements of the undulator magnetic field at 

ANL have shown that magnetic permeability of the stainless steel vacuum 
chamber causes unacceptable field errors.  Fortunately, due to previous prototype 
R&D there are three alternate designs that can be evaluated as viable options to 
the stainless steel chamber.  Cost and schedule estimates are being developed 
and a down-select is scheduled in September.  The options are: 

o Extruded Aluminum Chamber – Results from extrusion development 
effort are promising, and this is the preferred option.  ANL will perform 
surface roughness measurements to ensure it meets requirements. 

o Aluminum Clamshell – Requires further development.  SLAC is pursuing 
polishing techniques to ensure it meets roughness requirements. 

o Copper Chamber – Simple design requiring minimal development.  Can 
serve as a fall-back option. 

 
• There is still no ANL Integration engineer which is having an impact on quality 

of components delivered to SLAC.  Three potential candidates for the Integration 
engineering position were interviewed and a decision/offer will be made in July.  
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Photon Beam Systems 
 
WBS 1.5, 2.5 X-ray Transport, Optics & Diagnostics (XTOD) 
 
Highlights:  
 

• Management and Safety – The need to make all scheduled purchases of XTOD 
hardware this fiscal year despite delays from the Continuing Resolution has been 
emphasized. The XTOD controls schedule is being reworked. 

 
• Gas Detector –  

o Test data of the Gas Detector prototype at SSRL have been analyzed. The 
UV signal from the x-ray-excited gas was measured as a function of 
magnetic field at different pressures.  X-ray polarization effects were also 
assessed.  The results closely matched the expected behavior. 

o UV emission measurements of wall and window materials were 
performed by exposing samples to the x-ray beam.  Graphite, aluminum, 
and silicon samples gave off less light than stainless steel and are better 
suited as vessel liner materials.  It was also found that SiO2 gave off less 
light than sapphire, making it a better choice for the window material. 

 
• Soft x-ray Offset Mirror System (SOMS) – The contract to fabricate the SOMS 

mirrors was awarded in June. The deliverables include 5 polished 250 mm flats 
(4 plus 1 spare), a 250 mm unpolished surrogate mirror blank, and 3 coupons 
polished to the same level as the mirrors. The plan is to coat the SOMS mirrors 
at LLNL with B4C after depositing test coatings on the coupons. 
 

• Hard x-ray Offset Mirror System (HOMS) – A draft of the HOMS Physics 
Requirements Document has been circulated for comment. The HOMS System 
Concept Review is planned for mid-July. 
 

• Controls – There was much effort by LLNL, SLAC, and Princeton Instruments 
staff in attempting to produce a working Linux version of the Cascade 512B 
(Direct Imager) interface.  

 
 
Assessment and Issues: 
 

• The 2007 Continuing Resolution led to delays in final design and procurement of 
most XTOD systems, which is reflected in poor schedule performance against 
the baseline.  These variances are due to CR effects and to extended design work 
which is expected to yield savings during the procurement phase. 



 

_________________________________________________________________________________________ 
LCLS Monthly Report – June 2007                                                                                    11 of 16 

WBS 1.6, 2.6   X-Ray Endstation Systems (XES) 
 
Highlights: 
 

• Management and Safety – The XES group completed their new re-baseline 
schedule in time for the DOE review in July, which proposes a phased approach 
of the XES deliverables for the Near Experimental Hall (NEH) followed by the 
Far Experimental Hall (FEH).  Installation and commissioning activities have 
been fully integrated with other portions of the LCLS project. 

 
• Photon Stoppers –  

o Modeling was completed for the hutch photon stopper and detail drawing 
was started.  The stopper utilizes the existing design for the SSRL Hutch 
stopper housing and actuator, with a new pair of stopper blocks. The 
stopper blocks will consist of a 10mm B4C block backed by a tungsten 
block, with a burn-through monitor between, to detect failure of the B4C. 

o Preliminary model of the Photon/Electron Stopper slug for the Beam 
Dump area is complete.  The Radiation Physics group has begun heat 
deposition calculations, which will be used to calculate single pulse 
temperature rise and steady state thermal-stress. The stopper slug is 
cylindrical with helical peripheral cooling. 

 
• LCLS 2d Detector Development at Cornell – The ASIC which was received last 

month was mounted and wire bonded to a small daughter PC board. Design and 
revision of the ASIC support electronics was carried out. Work continued on the 
FPGA electronics. 

 
• Atomic Molecular and Optical Physics (AMO) Instrument – Design of the AMO 

instrument continues with good advances in the design of the electron Time-of-
Flight spectrometers, X-ray shutter-rate-limiting chopper, and remotely actuated 
stands. 

 
• XES Controls – The vacuum, motion, and camera system architecture for the 

hutches were designed and enumerated. Requirements for additional 
instrumentation and controllers for the AMO instrument were investigated. 
Progress was made on updating the original schedule to incorporate more details 
in the data acquisition and management areas.  

 
Assessment and Issues: 
 

• Schedule variances due to the Continuing Resolution are still showing up in 
WBS areas 1.6.4 (Laser) and 1.6.9 (PPS stoppers).  PPS stopper design is 
catching up quickly. Delays not related to CR effects still exist in WBS areas 
1.6.2 (Controls) and 1.6.7 (AMO Experiment) due to staffing shortfalls. Staffing 
needs are being addressed and should give improved performance in these areas.  
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Conventional Facilities (CF) 
 
WBS 1.9, 2.9 Conventional Facilities (CF) 

 
Highlights: 
• Management & Safety – A 

SLAC/Turner partnering session was 
held on June 21-22 which included an 
executive session to identify common 
goals and risks, followed by a line 
management session on issues in the 
field.  The session led to several 
proposals which are expected to 
improve the LCLS field performance 
over the next few months. 

 
• Construction Progress – 

o Construction is ~33% complete. To 
date, $842K Field Change Orders 
have been negotiated and approved, 
which is ~3.4% of construction 

progress to date. 
o FEH Access Tunnel (AT) – Top 

heading tunnel operation is 100% 
complete (356’), and the transition 
into the FEH Tunnel has 
commenced.  Ground conditions in 
this area continue to be favorable.    

o Undulator Hall Tunnel – Top 
heading tunnel operation is 100% 
complete (575’). “Break-through” 
occurred on June 27, and was noted 
by a joint SLAC/Turner celebration.  
Work to remove the lower bench has 
commenced.  Ground conditions 
continue to be favorable.     

 
Issues and Assessments 
 

• Overall, civil construction lags behind its baseline schedule (early occupancy 
in early December 2007) by 5-6 weeks.  The most critical areas are in the E-
Beam Dump and Front-End Enclosure.  A revised plan has been developed to 
recover schedule. 

 

Access Tunnel – Far Experimental Hall Transition

Undulator Tunnel Bench Excavation
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1.1  Project Management 15,614 15,614 16,691 0 -1,076 1.00 0.94 18,013 87%

1.2  Injector 16,694 16,615 20,072 -78 -3,457 1.00 0.83 16,760 99%

1.3  Linac 13,781 11,661 15,010 -2,120 -3,349 0.85 0.78 19,940 58%

1.4  Undulator 29,428 25,348 29,485 -4,080 -4,137 0.86 0.86 37,398 68%

1.5  X-ray Transport 17,431 11,798 13,860 -5,632 -2,062 0.68 0.85 22,803 52%

1.6  X-ray Endstations 2,827 1,919 1,773 -907 147 0.68 1.08 8,735 22%

1.9  Conventional Facilities 64,491 57,996 59,088 -6,495 -1,092 0.90 0.98 127,338 46%

1.X  LCLS Controls 23,527 16,068 18,166 -7,459 -2,098 0.68 0.88 32,366 50%

1 LCLS Total Base Cost 183,793 157,020 174,145 -26,772 -17,125 0.85 0.90 283,353 55%

315,000

31,647

2.1  LCLS Project Mgmt, Planning & Admn (OPC) 10,768 10,790 10,890 22 -100 1.00 0.99 30,195 36%

2.2  Injector (OPC) 3,336 2,314 3,075 -1,022 -761 0.69 0.75 5,317 44%

2.3  Linac (OPC) 613 319 475 -295 -156 0.52 0.67 3,232 10%

2.4  Undulator (OPC) 2,734 2,543 725 -191 1,818 0.93 3.51 6,852 37%

2.5  X-ray Transport (OPC) 1,040 983 944 -57 39 0.95 1.04 4,544 22%

2.6  X-ray Endstations (OPC) 1,850 1,566 889 -284 676 0.85 1.76 5,559 28%

2.9  Conventional Facilities (OPC) 88 0 0 -88 0 0 0 683 0%

2.X  LCLS Controls (OPC) 531 68 114 -463 -46 0.13 0.60 1,129 6%

2 LCLS Total Other Project Cost 20,960 18,582 17,111 -2,378 1,470 0.89 1.09 57,511 32%

64,000

6,489
LCLS Total Project Cost 204,752 175,602 191,256 -29,150 -15,654 0.86 0.92 379,000 52%

Cumulative to Date ($K)

 Contingency

WBS Variance

Schedule

Actual Cost 
Work 

Performed SPI CPI

Performance Indices

 Management Reserve

LCLS Other Project Cost

30-Jun-07

Budgeted Cost

Work 
Scheduled Cost

LCLS Total Estimated Cost

Work 
Performed

LCLS Cost/Schedule Status Report

Budget At 
Complete 

($K)
% Complete

LCLS Cost and Schedule Performance – June 2007 
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June 2007 Project Performance AYK$

Total Project Cost (TPC) $379,000

% Planned (Cumulative) 60.1%

% Complete (Cumulative) 51.5%

Total Estimated Cost (TEC) $315,000

TEC Obligations to Date $222,965

Estimate at Complete (EAC) $302,335

Work Remaining $128,190

Outstanding Phase-Funded Awards $66,152

$12,665

10.9%

Remaining Contingency Based on EAC

Cost and Schedule Performance (con’t) 
 

Overall Cost and Schedule Assessment  
 

The LCLS cost and schedule are consistent with a CD-4 milestone of 
March 31, 2009, a Total Estimated Cost (TEC) of $315M and a Total 
Project Cost (TPC) of $379M.  All costs are in actual-year dollars and out-
year costs are escalated.  
 
The June 2007 Cost Performance Report is the 40th month reporting 
earned-value on the LCLS.  TPC cumulative obligations to date (actual 
costs + open commitments) are $243,554K.  The LCLS cost and schedule 
indices are 0.92 and 0.86, respectively.  The SPI of 0.86 (‘yellow’ on the 
PARS threshold) is primarily driven by CR impacts (which are 
unrecoverable and require replanning) and delays in civil construction.  
The civil construction effort is improving and is projected to recover most 
of its schedule delay. 
 
The project critical path runs through the Undulator Facility Co-(early) 
Occupancy followed by installation of undulators followed by FEL beam 
commissioning and finally photons in the FEH.  The rebaseline exercise 
will also require a replanning of the project critical path. 
 
The LCLS EAC incorporates all overruns, potential BCR’s and high risk 
issues into the performance baseline to provide a realistic assessment of 
the project’s final cost.  In June, percent contingency on EAC was 
reduced, primarily due to a reduction in the LCLS planned funding and 
redirected staff related to the Continuing Resolution. 

 
To date, remaining contingency on EAC is less than ideal for this phase of the project.  Contingency reserves on civil construction are 
10% on committed but uncosted work, comparing favorably with 3.4% actual contingency usage.  The tunneling ground conditions 
remain near optimal. 
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DOE (Level  2) Milestones 
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Actual Cost of Work Performed (ACWP) – Actual 
cost reported through the LCLS cost accounting 
systems, plus any accruals, for a specific WBS#, 
subproject, or project. 
 
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 at completion for a given WBS, 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 WBS#, 
subproject, or project physically accomplished. 
 
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 to subcontractors 
where work has been authorized but not yet 
expensed.  

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 – Forecast of the final cost 
for a specific WBS#, subproject, or project based on 
the current ACWP plus a management assessment 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 
remaining contingency dollars to remaining line 
item (TEC) work calculated as follows.  The 
numerator is equal to the contingency available 
(after consideration of the EAC) less 5% of 
outstanding technical phase-funded awards and 
less 10% of outstanding conventional facilities 
phase-funded awards.  The denominator is the 
EAC less ACWP less outstanding phase-funded 
awards. 

Percent Planned – The ratio of the current plan 
to the Budget at Completion.  % Planned = 
BCWS/BAC. 

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. 
 
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 
budget 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 
budget 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 cost 
 

         Glossary 


