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Outline!
•  Organization of Project Schedule and Cost!
•  Schedule Development!

–  Process!
–  Gantt Chart Information!
–  Reporting Milestones!
–  Critical Path!

•  Cost Development!
–  Total Estimated Cost!
–  Resources!
–  Cost Book Information!

•  Reporting!
–  Earned Value!
–  Schedule!
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Organization of Project Schedule & Cost!
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475.01 Project Management 
L2 – R. Ray 
PCS – F. Leavell 

475.05 Muon Beamline 
L2 – G. Ginther 
PCS – H. Brown 

475.02 Accelerator 
L2 – S. Werkema 
PCS - M. Gardner 

475.06 Tracker 
L2 – A. Mukherjee 
PCS – H. Brown 

475.03 Conv. Construction 
L2 – T. Lakowski 
PCS – M. Gardner 

475.07 Calorimeter 
L2 – D. Hitlin 
PCS – D. Leeb 

475.04 Solenoids 
L2 – M. Lamm 
PCS – D. Leeb 

475.09 Trigger & DAQ 
L2 – M. Bowden 
PCS – F. Leavell 

475 
Mu2e Project 

475.08 Cosmic Ray Veto 
L2 – C. Dukes 
PCS – M. Gardner 

Nine	  subprojects	  (“L2”	  projects)	  
Each	  a	  separate	  P6	  schedule	  and	  Cobra	  project	  
CAMs	  develop	  and	  update	  schedules	  
L2	  managers	  have	  overall	  responsibility	  
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Schedule Development!
•  Scope - WBS Dictionary from Level 1 down to Activity!
•  Milestones !

–  Tiers (Note: TX = External Milestone)!
–  Dictionary for each!

•  Time-phased Logic Network!
–  5-day workweek with holidays!
–  Predecessor and Successor for each task-dependent activity!
–  Constraints (327) explained in P6 note!

•  Reporting Milestone (199), FY peg (103), External (14), Other (12) !
–  Lags – accompanied by a note in P6!

•  Resources Loaded !
–  Total Estimated Cost!
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Resource Loaded Schedule!
•  Developed in consultation with individuals directly involved 

with the work!
•  Estimates, activities, and logic have been refined taking into 

account requirements, experience from previous projects or 
knowledge gained from completed prototypes!

•  L2/L3 managers and CAMs can view the RLS!
•  Making changes to the P6 schedule is limited!
•  An internal baseline has been established !
•  The change control process has been demonstrated and 

used!
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Iterative Process!
•  General!

–  Schedule network created in consultation with responsible party!
–  Units obtained from Basis of Estimate !
–  Data check – Are durations and resources reasonable and 

realistic?!
–  Data check – Has the correct Estimate Uncertainty Factor been 

assigned?!
–  Data check for accuracy!

•  Critical Path!
–  Schedules calculated together!
–  Critical path analyzed for accuracy!
–  Iterations performed, as needed!
–  Critical path for each Subproject can also be evaluated!
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Data on the Gantt Chart!
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PMT	  Code	  Value	   Descrip3on	   Cobra	  EVT	   Cobra	  Descrip3on	  

Milestone	   Weighted Steps	   C	   % Complete 
Percent Complete	   Physical % Complete	   C	   % Complete 
Units Complete	   Unit Complete	   C	   % Complete 
50-50	   50-50	   E 	   50-50 
0-100	   0-100	   F	   0-100 
LOE	   Level of Effort	   A	   Level of Effort	  
Planning Pkg	   Planning Package	   K	   Planning Package	  

Docdb	  #	  for	  Basis	  of	  EsGmate	   Resource	  names	  
and	  quanGGes	  
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Reporting Milestones!
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T5	  contains	  logic	  and	  the	  date	  is	  the	  Early	  date	  from	  the	  technically-‐driven	  schedule	  

Tier Quantity Reporting Complete* 

T0 2 0 1 

T1 14 13 0 

T2 49 44 4 

T3 94 70 7 

T4 170 70 17 

T5 660 2 96 

TOTAL 989 199 125 

*	  As	  of	  30-‐Apr-‐2014	  

Structure	  
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Critical Path!
•  Perform final design of cold mass components !
•  DOE CD-2/3b approval to award contract for Transport 

Solenoid (TS) module fabrication (FY15 Q1)!
•  TS Module fabrication, delivery, and testing (FY15 to FY18)!
•  Assemble, test, and install TSd Magnet (FY18 to FY20)!
•  Remainder of magnet system assembly, including cryogenic 

interconnects and Cryo Operational Readiness Certificate 
(FY20)!

•  Followed by cool down and energize magnets (FY20)!
•  This leads to completion of KPPs end of FY20!
•  Near critical path (< 1 week TF) also calculated!
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Driving Critical Path & Major Milestones (pg 1)!
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Driving Critical Path & Major Milestones (pg 2)!

10/21/14!F. Leavell - DOE CD-2/3b review!11!



Mu2e!

Total Estimated Cost (TEC)!
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TEC  
(P6/Cobra) 

Balance of Project  
(Originates with 

Basis of Estimate) 

Budget 
Resources 

Contingency 
Estimate 

Uncertainty Factor 

Actuals through 
April 30, 2014 
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Supporting 
Documents 

Development of Total Estimated Cost (TEC)!
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Basis	  of	  EsGmate	  (BOE)	  
Resources	  Loaded	  into	  Schedule	  

BOE	  Report	  
QC	  

Pricing	  

Cost	  Book	  

Control	  Account	  Managers	  
and	  technical	  managers	  

develop	  es6mates	  
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Resources!
•  Labor!

–  Units in hours!
–  8 hours/day!
–  Full Time Equivalent (FTE) = 1768 hours/year!

•  Material & Services (Nonlabor)!
–  Material!

•  Units in direct dollars (FY14 Base Year)!
–  Non-Fermi Labor !

•  Other Labs, Universities, Augmented Staff!
•  Units in hours!
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Resource Layout !
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Data on the Cost Book!
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WBS	  ID(s)	  and	  names,	  
down	  to	  AcGvity	  

Direct	  labor	  hours	  

Direct	  material	  dollars	  

Budget	  at	  CompleGon,	  	  
includes	  escalaGon	  &	  	  
overhead	  

ConGngency	  for	  	  
EsGmate	  Uncertainty	  

	  and	  Risk	  
	  	  

%	  ConGngency	  on	  	  
remaining	  work,	  	  
as	  of	  9/30/2014	  

WBS	  L2	  Line	  item	  for	  	  
Risk	  Based	  ConGngency	  
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Reporting!
•  Schedule development and monthly status in parallel since 

early 2013!
•  Monthly Earned Value reports since April 2014!
•  Performance curves / SPI/CPI graphs!
•  Variance Analysis!

–  Corrective Action status until closed!
•  Forecast review monthly!

–  Schedule!
–  Resources (475.02 P6 Remaining Units !Cobra)!
–  Performance trend!

•  EVMS Processing Calendar!
•  Change Request: Before-After Cost/Schedule Reports!
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Earned Value Reports!
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Mu2e	  Project
September	  30,	  2014
Currency	  in:	  $K

Work	  Package.WBS	  (2) Budget Earned Actuals SV	  ($) SV	  (%) CV	  ($) CV	  (%) Budget Earned Actuals SV	  ($) SV	  (%) CV	  ($) CV	  (%) SPI CPI BAC EAC VAC %	  Spent %	  Complete
475.01	  Project	  Management 221 221 158 0 0% 63 28% 9,565 9,565 9,490 0 0% 75 1% 1.00 1.01 20,669 20,600 69 46% 46%
475.02	  Accelerator 302 179 154 (123) -‐41% 26 14% 12,206 11,790 11,612 (416) -‐3% 178 2% 0.97 1.02 40,806 40,830 (24) 28% 29%
475.03	  Conventional	  Construction 65 68 25 4 6% 43 63% 2,661 2,642 2,439 (19) -‐1% 203 8% 0.99 1.08 21,245 21,055 190 12% 12%
475.04	  Solenoids 291 511 860 220 75% (349) -‐68% 16,931 16,743 17,880 (188) -‐1% (1,137) -‐7% 0.99 0.94 87,968 89,129 (1,161) 20% 19%
475.05	  Muon	  Beamline 69 96 50 27 39% 46 48% 4,483 4,406 4,382 (78) -‐2% 24 1% 0.98 1.01 19,567 19,567 0 22% 23%
475.06	  Tracker 107 69 57 (39) -‐36% 12 18% 3,238 2,941 3,056 (296) -‐9% (114) -‐4% 0.91 0.96 11,523 11,579 (56) 26% 26%
475.07	  Calorimeter 52 41 101 (11) -‐20% (59) -‐142% 464 522 319 58 12% 203 39% 1.12 1.64 4,928 4,763 165 7% 11%
475.08	  Cosmic	  Ray	  Veto 111 56 130 (55) -‐50% (74) -‐134% 1,962 1,543 1,656 (419) -‐21% (112) -‐7% 0.79 0.93 6,773 6,640 133 25% 23%
475.09	  Trigger	  &	  DAQ 76 40 39 (36) -‐47% 2 4% 1,917 1,829 1,828 (88) -‐5% 1 0% 0.95 1.00 4,800 4,800 (0) 38% 38%
Total 1,294 1,281 1,572 (13) -‐1% (291) -‐23% 53,428 51,982 52,662 (1,446) -‐3% (680) -‐1% 0.97 0.99 218,278 218,961 (683) 24% 24%

Current	  Period Cumulative	  to	  Date At	  Complete
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Schedule Reports!
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Milestone	  Status	  

Performance:	  Current	  vs.	  Target	  

3-‐month	  Lookahead	  

Driving	  Cri3cal	  Path	  
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Summary!
•  The PMB is based on actuals FY-10 through April 30, 2014 

and BOEs May 1, 2014 to project completion!
•  Resource loaded schedules are mature!
•  Resources are traceable to BOEs!
•  Durations and resources are reasonable!
•  Estimate uncertainty is identified for each incomplete activity!
•  Critical path is visible and realistic!
•  The project has been exercising EVMS!
•  Items for improvement are being addressed!
•  Project continues to implement FRA EVMS processes!
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