
Mu2e!

Mu2e Cost and Schedule Development!

David Leeb!
Deputy Project Controls Lead!
7/9/2014!

U.S. DEPARTMENT OF 

ENEGY 
Office	  of	  
Science	  



Mu2e!

Outline!
•  Project Controls Team!
•  Schedule Development!

–  Schedule Development Process!
–  Gantt Chart Information!
–  Schedule Contingency!
–  Critical Path!

•  Cost Estimate Development!
–  Elements of the base estimate!
–  Estimate Uncertainty Contingency!
–  Escalation!
–  Cost Book Information!

•  Earned Value Reporting!
•  Next Steps!
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Project Controls Team!
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•  Nine subprojects (“L2” projects)!
–  Each a separate P6 schedule and Cobra project!
–  CAMs develop and update schedules!
–  L2 managers have overall responsibility!

•  Project Controls team:!
–  Fran Leavell, lead!

•  Project Management!
•  Trigger & DAQ!

–  David Leeb, deputy !
•  Solenoids!
•  Calorimeter!

–  Halley Brown!
•  Muon Beamline!
•  Tracker!

–  Mike Gardner!
•  Accelerator!
•  Conventional Facilities!
•  Cosmic Ray Veto!
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Schedule Development!
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•  Each L2 has developed in its own way!
•  Typically:!

–  Started with CD-1 schedule!
–  Some WBS revisions, but mostly iterative refinement!
–  WBS, Milestones, Tasks, Logic, Durations, Resources, Coding!
–  Funds obligated via material Purchase Order tasks and university Statements 

of Work/PO tasks.!
•  Durations and resource quantities based on 85% confidence factor!
•  Discrete hourly task quantities have been increased by 18% to account 

for 85% labor efficiency. !
•  Level of Effort resource assignments are entered with an 88% factor, to 

account for Paid Time Off.!
•  All schedule contingency is in two years of lag between CD-4 review and 

Project Completion milestone.!
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Data on the Gantt Chart!
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WBS	  category	  name	  

Ac4vity	  ID,	  name	  &	  dura4on	  

Summary	  dura4on	  &	  dates	  

Ac4vity	  dates	  &	  predecessors	  

Ac4vity	  Docdb#	  for	  BOE,	  Cobra	  PMT,	  	  
Resource	  Names	  and	  quan44es	  
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Critical Path!
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•  Each L2 project, if viewed alone, has its own critical path!
–  (Look for zero free float on terminal task)!

•  Overall Mu2e driving critical path:!
–  Begins with the data date!
–  Driven by constrained release of funds for FY16 for DS fabrication.!
–  After DS delivery, critical path is through testing, assembly and cosmic ray 

test.!
!
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Cost Estimate Development!
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•  Control Account Managers/Technical managers develop estimates!
•  Future costs estimated as quantities of resources assigned to tasks:!

–  Fermilab labor and university (“non”)labor in hours!
–  Materials in dollars!

•  Base estimate provides 85% confidence factor, but no contingency.!
•  Estimate Uncertainty Contingency generated via a factor on resource quantity.!
•  There is no risk-based contingency in the cost book.!
•  Process:!

–  Tasks in P6 are assigned resources, quantities and an estimate uncertainty factor.!
–  Cobra mines this information, with dates, from P6.!
–  Cobra calculates direct costs, escalation and overheads (in that order) for both base 

costs and estimate uncertainty contingency.!
–  Estimates are as of April 30, 2014. Actual costs are used for our budget prior to that date (i.e., 

“S=P=A.”)!
–  The Cost Book is a pivot table of data from Cobra.!
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Cost Notes!
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•  Escalation starts in the year after an estimate’s date!
–  Multiple base years possible, identified by M&S Resource ID.!
–  Escalation rates are provided by the lab, by resource type (Labor, University labor, Materials, Conventional 

Construction)!
•  Escalation stops when a fixed price agreement is finalized.!
•  Actual costs collected at the Fermilab Project Accounting system “Chargeable Task,” to provide CAMs 

increased granularity for each Control Account.!
•  Estimate Uncertainty Factors  are reduced to zero when a task is completed.!
•  Obligation tasks have no estimate uncertainty contingency.!
•  All M&S procurements are considered planning packages until the terms of the agreement are known.!
•  The “Cobra PMT” does not have a direct correlation to the Earned Value Technique.!
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Data on the Cost Book!
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WBS	  ID(s)	  and	  names	  

Task	  (Work	  Package)	  ID	  and	  name	  

Direct	  Fermilab	  &	  labor	  	  
hours	  from	  P6	  

Direct	  material	  dollars	  ($k)	  from	  P6	  

Budgeted	  costs,	  including	  	  
escala4on	  &	  overhead	  

Es4mate	  Uncertainty	  Con4ngency;	  	  
Con4ngency	  as	  %	  of	  remaining	  costs	  
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Earned Value Reporting!
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Next Steps!
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•  Process Change Order 1!
–  Errata!
–  Responses to CD-2 Director’s Review Comments!

•  Perform resource levelling!
•  Perform cost leveling (upon receipt of funding profile)!
•  Use lag to reduce total float, to avoid setting the baseline on early dates 

(NOvA lesson-learned)!
•  Create “Earned Value Technique” column on Gantt chart, and report this 

in lieu of Cobra PMT.!
•  Commence variance reporting!
•  Establish preliminary DOE CD-2 Review baseline.!
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Summary!
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