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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

Mu2e 2= Fermilab
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Organization of Project Schedule & Cost

Nine subprojects (“L2” projects)
Each a separate P6 schedule and Cobra project

CAMs develop and update schedules 475
L2 managers have overall responsibility Mu2e Project

475.01 Project Management
L2 —R. Ray

475.06 Tracker

PCS — F. Leavell

475.02 Accelerator

L2 — A. Mukherjee
PCS — H. Brown

475.07 Calorimeter

L2 — S. Werkema
PCS - M. Gardner

475.03 Conv. Construction
L2 — T. Lakowski

L2 — D. Hitlin
PCS —D. Leeb

475.08 Cosmic Ray Veto

PCS — M. Gardner

475.04 Solenoids
L2 — M. Lamm

L2 — C. Dukes

PCS — M. Gardner

475.09 Trigger & DAQ

PCS — D. Leeb

475.05 Muon Beamline

L2 — G. Ginther
PCS — H. Brown

Mu2e
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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

Mu2e 2= Fermilab
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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

Mu2e 2= Fermilab
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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

— lterations performed, as needed

— Critical path for each Subproject can also be evaluated
Mu2e 2& Fermilab

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



Data on the Gantt Chart

Activity ID Activity Name Duration - | Start Finish Predecessors Total Float | BOE Docdh # | Cobra PMT |PMT ; Resource Information
Work Days Code '
47506.02.01.022071 ' Cut straws, make & install termination parts for single-plane Test (M&S) 75 9/22158 11211617 47506.02.01.022052, 106 3899 C Units M&S Pass-Thu: FY14 Base
47506.02.01.022062, Year 5620
47506.02.01.02
20T 022053,

Docdb # for Basis of Estimate 47506.02.01.022083, Resource names
47506.02.01.022042, and quantities
47506.02.01.022043,
47506.02.01.022032

47506.03.04.001032 ' Design assembly rigaing- Check and Finalize 40 2119158 411541517 47506.03.04.001031 992 3894 C Percent Complete ' Mechanical Design Engineer
163
47506.03.04.001031  Design assembly riaging- 2D design 401218148 2181517 47506.03.04.001030 992 3894 C Percent Complete  Mechanical Design Engineer
50; Mechanical Designer 214
47504.51.001030  Produce preliminary engineering desian -Power Leads from 5/1/14 21 1/22158 211941517 47504.5.1.001029 96 1646 C Milestone Mechanical Design Engineer 18
47500 IStepsLF 45 2/20158  4/23A1517  47504.51.001030 96 1646 C Milestone Mechanical Design Engineer
= Activity [47504.5.1.001030 15; Mechanical Designer 150
Step Name | Step Weight Step%CompleQel
ﬂ Specification of leads 200 0%
1 Layout of leads 200 0%
] Bus attachment design 200 0%
al Solid model ﬂ|
Weighted Steps C % Complete
Physical % Complete C % Complete
Unit Complete C % Complete
50-50 E 50-50
0-100 F 0-100
Level of Effort A Level of Effort
Planning Package K Planning Package
T H
Mu2e aF Fermilab
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Reporting Milestones

Structure

T4

2 months

T3
>@ Finish on or after Constraint

3 months —— No Successors
T2

6 months

1 year

TO Mandatory Finish
>

2 years

T5 contains logic and the date is the Early date from the technically-driven schedule

* As of 30-Apr-2014

TO 2 0 1
T 14 13 0
T2 49 44 4
T3 94 70 7
T4 170 70 17
T5 660 2 96

TOTAL 989 199 125

Mu2e 2= Fermilab
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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

Mu2e 2= Fermilab
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Driving Critical Path & Major Milestones (pg 1)

Mu2e
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Activity ID |Aa'uityNane | Start | Finsh Total Float| FY2015 FY2018 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023
E L ERE R EEEEEEEEREEE B EEEEEEEE kBB L EEE ERE BB LR EE EEERE BERE EEE BEEREEE BEERE EE BUEEEEE B EE EEREEEEEEEELE
47501.1.001010 TO0 - DOE Approval of CD-0 112508 A
47501.22001165 T2 - Release of PED funding by DOE TI212A
47501.22001160 T2 - DOE CD-1 Approval; release of PED funding TI212A hg
47501.32001019 Assemble Technical Design Report [TDR] 41614A 2314 0| Asspmble Technical Design Report [TDR]
47504.322.000220 Perform final design of cold mass components 114 11314 0 Perform final design of cold mass components
47501.32001027 T1- DOE CD-3aApproval o4 0 DOE CD-3a Approva
47504323021400 | Prepare TS modules fabrication bid package 1021/14 11014 0 B Prepare TS moduieb fabrication bid packags
47504.322.000230 T5 - Design of TS Cold Mass completed 1314 0 @ T5 - Design of TS Cpld Mass completed
47504.323.021420 Create and process requisition for TS module fabrication 11114 11/24/14 0 0§ Create and procesk requisition for TS moddile fabrication
47501.32001185 T5 - DOE CD-2/3b Approval 1120114 7 @ T5 - DOE CD-23bjpproval
47504.323.021435 \lendors prepare proposals for TS module fabrication 12514 1/28/15 0 I \endors prepyre proposals for TS mogule fabricaton
47504.323.021440 Evaluate vendor proposals for TS module fabrication 1728115 V2515 0 B Evaluate vendor proposals for TS module fabrication
47504.323.021450 T4 - Vendor for TS module fabrication selected 2515 0 @ T4 - \endar for TS module fabrication selected
47504.323.021460 Prepare contract award for TS module fabrication ¥28N15 41515 0 B Prepare dontract award for TS mbduie fabrication
47504.323.021471 Issue PO for Vendor to fabricate TS modules (Obiigation) 416015 4/16/15 0 | Issue PG for Vendor to fabricate TS modules (Obligation)
47504.323.021487 T5- PO issued for TS module fabrication 4/16/15 0 @ 15 - PO ssued for TS module falyricaton
47504.323.021472 \lendor fabricates TS Modules 41715 22118 0 I \endor fabricates TS Modues
47501.3.2.001100 T5 - DOE CD-3c Approval 22318 24 @ T5-DOE CD-3¢ Approval
47504.323.021473 \eendor defivers TS module 1 712116 71218 0 | Veerddor defivers TS modue
47504.324.11205 Acceptance Test #1 for TS module 1 @ Bench 7Mane a7ne 0 B | Acceptance Test #1 foriTS module 1 @ Bench
4750432411210 | Acceptance Cold Test#1 for TS module 1 @ Cryostat B8 11216 0 Bl Acceptance Cold Test #1 7o 15 module 1 @iCryostat
47504.324.11230 Test #2 - Cryostat: TS Modules 2 & 3 117318 a7 0 Bl Test#2- Cryosiat TS Modules 2 &3
47504.324.11250 Test #3 - Cryostat: TS Modules 4 & 5 1617 21317 0 B Test#3- Crybstat: TS Modules 4 &5
47504.324.11270 Test #4 - Cryostat: TS Modules 6 & 7 21417 w217 0 B Test#4 - Cryostat: TS Modules 6 &7
47504.324.11200 Test #5 - Cryostat: TS Modules 8 & 9 van7 42617 0 M _Test#5: Cryostat: TS Modules § & @
47504.324.11310 Test #8 - Cryostat: TS Modules 10& 11 42717 a7 0 Bl Test#6 - Cryostat TS Modules 10& 11
47504.324.11330 Test #7 - Cryostat: TS Modules 12& 13 as17 7Min7 0 Bl Tedt#7 - Cryostat: TS Moddles 12& 13
47504.324.11340 T4 - Finished testing all TSu modules 7Mn7 0 @ T4 Finished testing all TSU modules
47504.324.11350 Test TS Module faciity maintenance man7 en7 0 B TestTS Module faciity
47504.324.11360 Test #3 - Benchwork: TS Module 14 a7 anen7 0 Bl Test28- S Module 14
47504.324.11380 | Test#3 - Benchwork: TS Modules 15 & 16 a7 1028017 0 Tl Test#9 - Benchwork: TS Modules 15 & 18
47504.324.11400 Test #10 - Benchwork: TS Modules 17 & 18 102717 12717 0 Bl Test#10 - Benchivork: TS Modules 17 & 18
47504.324.11420 Test #11 - Benchwork: TS Modules 19 & 20 12817 172318 0 Il Test#11- Benbhwork: TS Modules 12 & 20
47504.324.11440 Test #12 - Benchwork: TS Modules 21& 22 1124118 v18 0 I Test#12 - Benchwork: TS Modules 21 & 22
47504.324.11460 Test #13 - Benchwork: TS Modules 23 & 24 518 4118 0 B Test#13 k: TS Modules 23 & 24
47504.324.11480 Test #14 - Benchwork: TS Modules 25, 26 &27 4/12/18 521118 0 Tl Test#]4~ Benchwork: TS Moddes 25, 26 827
47504.324.11400 Test #14 - Cryostat: TS Moduies 25, 28 & 27 522118 8/27/18 0 Bl Tes3#14 - Cryostat TS Modglles 25,26 &27
47504.324.11500 T4 - Finished testing all TSd modules 27118 0 @ T4 -iFinshed testing 3l TSd odules
47504.342001540 PP Assemble TSd Magnet - Labor 8/28/18 826119 0 I PP: Assemble TSd Magnet - Labor
47504.342.001580 PP: Test TSd Magnet - Labor &27ne 2119 0 PP: Test TSd Magnet - Labor
47504.342001800 | Complete TS test report 22319 2610 0 T ‘Compiete TS test report
47504.342.001610 Prepare TSd magnet for installation and delivery to the Mu2e Experimental | | 2/2/10 27118 0 B Prepare TSd magnet fbr installation and defivery to the Mu2e Experimental Hal
47504.342001620 | Deliver TSd magnet to the Mu2e Experimental Hal 430119 10011719 0 il Defver TSd magnet th the Mu2e ExperimentatHal
47504342001630 | T4 - TSd magnet ready for instalation 10011719 0 ® T4 - TSd magnet reafly for instalation
47504.10.004100 Receive TSd Magnet at Mu2e Experimental Hall 10114110 10016/19 0 | Receive TSd M Mu2e Hal
47504.10.004150 Prepare TSd and frame for nstallation 10117/18 102318 0 | Prepare TSd and frame for instaliaton
47504.10.004200 Mount TSd magnet to TSd support frame 1024119 1023018 0 1 Mount TSd magnet fo TSd support frame
47504.10.004250 Install TSd magnet and frame 10/31/19 11319 0 B Instal TSd magnet and frame
47504.10.004300 Perform prelminary checkout on TSd 11/14/10 1120110 0 1 Perform prelminary checkout on TSd
47504.10.004800 Prepare magnet cryogenic nterconnect components. 1ri1e 1m2rne 0 I Prepare magnet chyogenic nterconnect cotnponents
47504.10.005000 Perform splice of PS magnet cable to PS transfer line cable 1272119 12318 0 | Perform spiice of PS magnet cable to PS transfer ine cable
47504.10.005050 Perform checkout on PS spice 1214119 12512 0 | Perform checkout on PS splice
47504.10.005100 Perform splice of TSu magnet cable to TSu transfer line cable 12/819 1212 0 | Perform splice of T Su magnet cable to TS transfer ine cable
47504.10.005150 Perform checkout on TSu splice 12/10/18 121119 0 | Perform checkout on TSu spice
47504.10.005200 Perform splice of TSd magnet cable to TSd transfer line cable 12/12/18 12/13/19 0 | Perform splice ofiTSd magnet cable to TSd transfer line cable
47504.10.005400 Complete assembly of PS cryogenic interconnect 12/16/19 12/18/19 0 1 Complete assemply of PS cryogenic ntergonnect
47504.10.005450 Leak check PS cryogenic interconnect 1211en19 122318 0 | Leak check PS gryogenic mterconnect
47504.10.005500 Complete assembly of TSu cryogenic interconnect 122819 1220118 0 1 Complete asserbly of TSu cryogenic ntérconnect
47504.10.005550 Leak check TSu cryogenic nterconnect 11220 1/6720 0 1 Leak check TSU cryogenic nterconnect!

10/21/14

2% Fermilab



Driving Critical Path & Major Milestones (Pg 2)

[Actity D Actity Name 0 Finsh Total Float FY2015 FY2016 FY21T FY218 FY2010 FY20 FY2021
ik 2|42|2|2H42|42|2|22H442|2H444422|2|42HW12I2|4244444444444-44444444444244444444444 EEEEREEEEEE] 444444444442444

47504.10.005600  Complet assembly of TSd cryogenic interconnect 17120 1920 o : . : : assembly of T5d cryogenc inferconnct '
47504.10005650  Leak check TSd cryogenic nterconnect 111020 11420 0 | LeakcheckTEidcrmmcmercmnecl
47504.10005700  Complete assembly of DS cryogenic interconnect 111520 117120 0 | (‘mpleneassdrbb/ofDScr)ogenc mkwmect
47504.10008750  Leak check DS cryogeni nterconnect 1121120 12320 0 | Leak check DScryopemc nnercmnecli
47504.10.006850  Perform final checkout on complee solenoid system 420 |36 0 ; ; ; : ¢ [ Performfiha checkouton complety sokenoid system
4750410005800 Conduct 5032 Cryo reviews 12420 | 3% ol : : : : ¢ Conduct 3 Cryorevews | :
4750410005000  Obtain ORC W 400 o : : : - : 1 Oktan ORC : :
4750410005050 T5- Solenoid system nstalation complee and ready for cooklown 40 0 4 T5- Solfoi system insalaon omplteand ready for cekdonn
4750410006000 Prepare system for cooldown 41020 42320 0 0 Preparelsystem for coodown |
4750410006050 Cooldown PS magnet 0 |50 0 1 Cooldoin PS magnet !
47504.10006100  Cooldown T5u magnet 5820 51420 o i : : ' i : I Cooldoym TSumagnet ;
4750410008150  Cookdown TSd magnet 51520 52020 0 5 ; 5 5 5 1 Codogwn TSdmagnet 5
4750410006200 Cooldown DS magnet 7 (] i i i ; : 1 Cooldv«nDSmag\et ; :
4750410006250 Perform cold checkout of system 8820 81220 0 I Pefdfmoohdieckunofsyshem
4750410006300 Energze PS magnet §1520 6% 0 [ EnefgzePSmaglet
4750410006350 De-energe PS magnet G020 |62 0 | De-fnergze PS magnet
4750410008400 Energze TSu magnets 83020 7420 0o ' ' ' ; : 0 Enprgae Toumagets ;
47504.10008450  Energize TS magnets M50 IR 0 ; ; : ; ' 0 Etergze TSd magnets | ;
47504.10008500  De-energze TS magnets N0 1N 0 | Divenergze TS magnets
4750410006550 Energze DS magnet 7020 |g1N 0 0 Gnergize DS magnet
4750410006600 De-energe DS magnet L I ) 0 | Qe-energe DS magnet
4750410006650 Energize al magnets and all combinatons (KPP met) gu20 82 0 : : : : : 1 Energze al magnets and al combratons (KPP et
4750142001005 T5 - Cosmic Ray System Test Compete 4242 {1/ ; ; 5 ; ; # 75- Cosmic Ray Syster Test Conplte |
4750142001030 T5- KPP 3- Detector System i Ready for Commissioning 4242 o ! ! ! ! ! o:rs KPP3- oem«us)gsremsneaayformsm
4750142001020 T5- KPP2.- Superconductng Sclenoid System Capable 827120 18 4 IT5- KPP 2. Supercondieting Solenoid System Ciapable
4750410006700 Perform prelminary PS fild map g% a4 0 liPerf«mprMPSiﬁeldm i
47502.0802.24.110C DAQ and Electronics T ) 0 1} DAQ and Eectronics | |
47502.01,03001100 T4 - Implementation Tasks Comglete (Ready for Verficatn that Key Perfor 2120 0 ; ; ; ; ; 0T4 mmumrzskswe[mmmmm;
4750201.03001110 T4- Readyfor Operations w2120 0 i ' : ' ; ' & T4-Readyfor Operatbns ;
4750208001100 T5- Mu2e Extnction Systems Instalation and Close-out Complete 02120 0 i = ' ! = ! 4 T5 - Mu2e Extinction S{stems Instalation and Close-out Compl
4750208001008 T5- Mi2e External Extinction Monioring Instalaton Complete 2212 0 & T5- Mu2e External Extinction Monitoring Instaltion Complete
47502.08.03.24.112( T5 - Extemal Extncton Monitor Installation Complete 2120 0  T5.- Extemal Extctirfontor nsalaton Cort
4750142001020 T4- CD-4 Documentation Ready for Director's Review w2120 0 # T4- CD-4 Documentaon Ready for Drecors Review
4750142001040 T5- Key Performance Parameters Achieved 02120 0 i ' ' ' ; ' @ T5-Key Performance Parameters Achieved |
4750142001011 T5- KPP 1 - Beamine is Ready for Commissioning @212 0 i : : : : : ¢ T5-KPP1- aearnnepReaoyforc«mssmmg
4750143001030  Fermiab CD-4 Director's Review 42520 42520 0 | Fermiab CD4 Directey's Review i
4750143001050 Mody Project Documents following Director's CD-4 Review 42820 10820 0 I Mody Project Docurients folowng Direcors CD4 Review
4750143001080  DOE performs CD-4 Review 01220 | 101220 0 '| Dospedmcomm ;
4750143001000  DOE CD-4 evakuation period 101320 | 11820 o i i i i i i -I DOECNwahanimpemd i
4750143001100 T5- DOE CD-4 Aporoval 11/920" of : : : ; ; [T DOECNApmovd g
4750143001110 TO- DOE CD-4 Aporova 1z of ! ! ! ! ! ! 1 ¢ T0-DOE

Mu2e
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Total Estimated Cost (TEC)
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Development of Total Estimated Cost (TEC)

Basis of Estimate (BOE)
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and technical managers

Supporting
Documents

develop estimates
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Resources Loaded into Schedule
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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

Mu2e 2= Fermilab
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Resource Layout

Control Account Activity ID _ Activity Name Planned | Start Finish BOE Estimate Planned Material Planned Labor | Planned Nonlabnk -
N Duration Docdb # | Type Cost Units Units' _I
= 475.01-BCR001.04.01 Implementation 1783 11/8413 12A17/20 $174.000 76388.15h 8179.12h N
e : | 251]10/1/14 | = I ] o
475.01.04 47501.4.1.001015 Project Management LOE FY15 [Labor: ESEH) 251 10/1/14 9/30/15 3863 L2 $0 176.80h 0.00h Fermi
475.01.04 47501.4.1.001020 Project Management LOE FY15 [M&S) 251 101714 9/30/15 3863 M4 $35,000 0.00h oo | Labor
475.01.04 47501.4.1.001025 Simulations Infrastructure LOE FY15 (Labor) 251 10/1/14 9/30/15 3863 L4 $0 707.40h 0.00h
475.01.04 47501.4.1.001027 Issue PO for Project Management controls: LOE FY'15 (Obligation) I "Obligation™ not part of PMB l 1.10/1/14 10/1/14 $0 0.00h 2044.78h
475.01.04 47501.4.1.001028 Project Management LOE FY15 [M&S: Controls) 243 10/214 9/29/15 3863 M3 $0 0.00h 2044.78h
475.01.04 47501.4.1.001030 Project Management LOE FY16 [Labor: ES&H) 252 101415 9/30/16 3863 L2 $0 362.88h 0.00h
475.01.04 47501.4.1.001040 Project Management LOE FY16 [Labor) 252 10115 9/30/16 3863 L2 $0 15087.8%h 0.00h
475.01.04 47501.4.1.001050 Project Management LOE FY16 (M&S: Supplies, Equipment & Travel) 252 101415 9/30116 3863 M4 $35,000 0.00h 0.00h
475.01.04 47501.4.1.001051 Issue PO for Project Management controls: LOE FY16 (Obligation) 11041415 101415 $0 0.00h 2044.78h
475.01.04 47501.4.1.001052 Project Management LOE FY16 (M&S: Controls) 251 10/2/15 9/30/16 3863 M3 $0 0.00h 2044.78h
475.01.04 47501.4.1.001070 Project Management LOE FY17 [Labor) 250 10/316 972917 3863 L2 $0 12634.54h 0.00h
475.01.04 47501.4.1.001072 Project Management LOE FY17 [Labor: ES&H) 250 10/3/16 9/2917 3863 L2 $0 352.14h 0.00h
475.01.04 47501.4.1.001075 Project Management LOE FY17 Review [M&S: Supplies, Equipment & Travel) 250 10/3186 972917 3863 M4 $35,000 0.00h 0.00h
475.01.04 47501.4.1.001080 Project Management LOE FY18 [Labor) 250 10/2417 9/28/18 3863 L2 $0 9900.40h 0.00h
475.01.04 47501.4.1.001082 Project Management LOE FY18 (Labor: ES&H) 250 107217 9/28/18 3863 L2 $0 352.14h 0.00h
475.01.04 47501.4.1.001085 Project Management LOE FY18 (M&S: Supplies, Equipment & Travel) 250 10/2A17 9/28/18 3863 M4 $35,000 0.00h 0.00h
475.01.04 47501.4.1.001035 Project Management LOE FY19 to CD-4 Approval (Labor] 557 10118 12417720 3863 L2 $0 20205.61h 0.00h
475.01.04 47501.4.1.001100 Project Management LOE FY19 to CD-4 Approval (Labor: ES&H) 557 101418 12/17/20 3863 L2 $0 784.56h 0.00h =

Project I475 .01-BCROO

General | Status | Resources | Codes | Predecessors | Successors | Notebook | Steps | Relationships | Expenses | Summary | Feedback |WPs & Docs
i‘ Activity [47501.4.1.001010 [Project Managemert LOE F15 (Lakor)
Resource ID Name Institution Planned Dur | Planned Units | Planned Units/Time EUF
] TP 1] d
2 c_FNDO_PRJ_CTRL_LEAD Project Controls Lead FN 251 1414 .40h 70% 0.00
8. c_FNLB_PRJ_SPPRT Project Support 3 FN 251 176.80h 9% 000
a c_FNPD_ADMIN_SPPRT.Administrative Support FN 251 §84.00h 44% 0.00
..O. ©_FNPD_ELEC_TECH_MNGR Electrical Technical Manager FN 251 §84.00h 44% 0.30
2‘ c_FNPD_MECH_ASMBY _TECH Mechanical Assembly Technic FN 251 442.00h 22% 0.00
40. c_FNPD_MECH_TECH_MNGR Mechanical Technical Manager FN 251 1060.80h 53% 0.30
4?- c_FNPD_MECH_TECH_SPYVSR Mechanical Technician Superyv FN 251 1326.00h B6% 0.00
a c_FNPD_PRJ_CTRL_SPCLST Project Controls Specialist 2 FN 251 1591.20h 79% 0.00
a c_FNPD_PRJ_CTRL_SPCLST Project Controls Specialist 3 FN 251 1591.20h 79% 0.00
‘O. c_FNPD_PRJ_FINANCE Project Finance FN 251 1768.00h 88% 0.00
2‘ c_FNPD_PRJ_MNGR Project Manager 1 FN 251 1679.60h B84% 0.00
8. c_FNPD_PRJ_MNGR Project Manager 2 FN 251 1060.80h 53% 000
8. c_FNPD_PRJ_SPPRT Project Support 2 FN 251 442 00h 22% 050
L&, c_FNPD_PRJ_SPPRT Project Support 1 FN 251 177.00h 9% 030

Mu2e
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EU Lahor

0.00
0.00
0.00
265.20
0.00
318.24
0.00
0.00
0.00
0.00
0.00
0.00
221.00
53.10

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

EUM&S | EU Nonlabor

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Resource Assignment Note

Project Cortrols: F. Leavell assigned st 80%. Other time goes to g-2 and other Lab intistives. Risk registry contains risks associt
Risk Manager, Negotisted fraction of Dinnon with LBNE. Necessary effort goes down after CD-2. No contingency because 0.11
Admin Support, Agreed upon fraction of effort with PPD

Project EE, Same effort as FY14. Contingency rule L4 applies because effort is based on previous effort.

Floor Manager:J. Grado assigned at 25% as assistant floor manager for Mu2e facilty. FY¥15 job is to plan for facittiy. No continge
Project ME, Same effort as FY14. Contingency rule L4 applies because effort is based on previous effort.

Floor Manager: D. Allen assigned at 75% as floor manager for Mu2e facilty. 15 job is to plan for facittiy. No contingency on a ¢
Project Cortrols Specialist: Brown assigned at 90%. Other 10% goes to assisting other projects and lab initistives. Risk registry
Project Controls Specialist: Gardner assigned at 90%. Other 10% goes to assisting other projects and lab intistives. Risk registr
Finance: D. Knapp assigned full-time. No contingency on a full-time assignment. Risk redgistry contains risks associated with add
Project Manager: R. Ray at 95%, consistent with actuals from past years. No cortingency on a full-time assignment. Risk registr
Deputy Project Manager: D. Glenzinski st 0%, consistent with actuals from past years. Spends time on other assignments and
QA Manager: Full implementation of QA across project. Ramp-up from FY14 effort. Actual QA activities are accounted for in appi
Project support for change control, monthly reports. Contingency rule L4 is used hecause effort is extrapolated from NOvA expe

2% Fermilab
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Data on the Cost Book

Contingency for

Direct labor hours Budget at Completion, ~Estimate Uncertainty
WBS ID(s) and names, . . d Risk
.. includes escalation & and Ris
down to Activity
overhead

Mu2e Cost Book  Ocfober 10\ 2014

. . . Contingency on
a Direct Labor  Direct Non- . ) ~ Estimate gency
WBS ; Direct M&S . remaining
Hours Fermi Hours Uncertainty

A budget
475.01 Project Management 129,045 15,893 1,221,174 20,668,751 2,125,218 22,793,969 19%
475.02 Accelerator 181,125 11,770 10,923,735 40,805,731 9,433,428 50,239,159 33%
475.03 Conventional Construction 27,929 448 16,005,743 21,244,842 2,824,807 24,069,649 15%
475.04 Solenoids 342,034 7,177 44,412,105 87,967,644 24,322,452 112,290,096 34%
475.05 Muon Beamline 80,743 8,765 6,978,36: 19,567,153 5,922,437 25,489,589 39%
475.06 Tracker 45,830 40,779 4,609,205 11,523,471 3,759,632 15,283,102 44%
475.07 Calorimeter 4,046 27,469 3,158,315 4,927,821 1,164,288 6,092,109 26%
475.08 Cosmic Ray Veto 20,394 24,189 3,846,811 6,772,668 1,962,633 8,735,302 38%
475.09 Trigger & DAQ 38,112 8,488 592,335 4,800,243 1,206,918 6,007,161 41%
Grand Total 869,258 144978 91,748,047 218,278,325 52,721,812 271,000,136 32%

Direct material dollars

- Contingency on 0 .
WBS FJUmd_le remaining /0 Contl ngenCy On
Uncertainty =
budget o . k
A 2,125,218 22,793,969 19% remaining work,

475.01 Project Management
475.01.02 Project Office Conceptual Design (Post CD-0: OPC) , 3 4,950,583 0%
475.01.03 Project Office Preliminary & Final Design Phase to CD-2/3 38 88,757 4,821,895 - as Of 9/30/20 14
. . ——

ice l i 2. Cl tio CD-4 => 271, 461 11, 756,491 i . H
((475.01.99 Risk Based Contingency 1,265,000 1,255,000% < WABS L2 Line item for

Risk Based Contingency

Mu2e 2= Fermilab
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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

Mu2e 2= Fermilab
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Earned Value Reports

Mu2e Project
September 30,2014
Currency in: $K Current Period Cumulative to Date At Complete
Work Package.WBS (2) Budget | Earned | Actuals | SV(S) | SV(%) | CV($) | CV(%) | Budget | Earned | Actuals | SV(S) | SV(%) | CV($) | CV(%) | SPI CPI BAC EAC VAC | %Spent % Complete
475.01 Project Management 221 221 158 0 0% 63 28% 9565] 9,565[ 9490 0 0%j 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| 2642| 2439 (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%| 16931 [ 16,743 17,880 (188) -1%|  (1,137) -1%) 0.99 0.94] 87,968 | 89,129 (1,161) 20% 19%
475.05 Muon Beamline 69 96 50 27 39% 46 48% 4483 4406] 4382 (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%| 37238 [ 2941 3,056 (296) 9% (114) -A%) 0.91 0.96] 11523 [ 11579 (56) 26% 26%
475.07 Calorimeter 52 41 101 (12) -20%| (59)]  -142% 464 522 319 58 12% 203 39%] 1.12 164 4928 4763 165 7% 11%
475.08 Cosmic Ray Veto 111 56 130 (55) -50% (74)] -134%| 1962 1543| 1656 (419) 21%  (112) -1%) 0.79 093] 6,773 6,640 133 25% 23%
475.09 Trigger & DAQ 76 40 39 36)]  -47% 2 4% 1917 1829( 1828 (88) -5% 1 0%j 0.95 1.00] 4,800 4,800 (0) 38% 38%
Total 1294| 1281 1572 (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%
—4—BCWS —@—BCWP ACWP ——SP| —E—CP|
60,000 1.10
50,000 S — ;-/_\-—,————_f“"—"'————-""'_\ 1.08
A L 1.06
40,000 1.04
530,000 18(2)
20,000 = :‘._% 0.98
0.96
10,000 0.94
0 0.92
4/30/2014 | 5/31/2014 | 6/30/2014 | 7/31/2014 | 8/31/2014 | 9/30/2014 0.90
BCWS | 45004 46,735 48712 50,669 52,134 53,428 4/30/2014 | 5/31/2014 | 6/30/2014 | 7/31/2014 | 8/31/2014 | 9/30/2014
BCWP | 45,004 46,626 48,174 49,738 50,701 51,982 SPI 1.00 1.00 0.99 0.98 0.97 0.97
CPI 1.00 1.00 1.01 1.00 0.99 0.99
ACWP| 45,004 46,635 47,906 49,833 51,090 52,662
Mu2e 3= Fermilab
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Schedule Reports

Performance: Current vs. Target

Mu2e

19

F. Leavell - DOE CD-2/3b review

1

0/21/14

Mil S & 7o [ ror [
ilestone Status e —
TDAQ Project Management 100% 4%0 101D 4004 82OA | ITE0 170 1647 S
TDAQ System Design and Test 1e5w 430 AWM 430HE0A 83130 170 1506 1558 £ 9
Conceptual Design- Sys Design and Test o 47014 800A | 430114 1700A 1 1
TE4SSADUID | raem Beseie Sngi Port AduEtmers (SePeA) = 430800 |44 1750A ' ' A4
Prototype System- Sys Design and Test 100% | 4307 | 430141 43014 S00A 0 1 9|
MRSOSA |12 475,486 ADY Irernal Bazeine Sngle Font Aquetment (SePed) V14 40004 S00A 1 o|
o |7
4750522001080 | Review & Acorove Frahpe Sydem Tess 100% 430N | 4301s ABCHSTOA | 4DUIA TTO0A 0 o Reved 2
47501.1.001010 TO - DOE Approwvalof CO-0 Completed 1808 112503A 0 0 s __|17:0
Pilot System- Sys Design and Test % si2ie (a2uis1 Taanssmo | 0301S 1750 ) »
Production Systsm- Sys Design and Test O% 3237 (32501 1067800 | 82120 1700 2 9
47501.4.3001110 TO - DOE CO-4 Approval Nok Started 11122 w2 (] [} 0 QOU| 4 | MIST7 4ndndscOA | 0030 10 oy =
100% 4301 | 400141 AR0H4SDOA | 4001 1T00A 1 ' o
100% 400fa |4301e  ADGHASSOA | 4DUIE TT00A v o A
s |17
Milestone Tier: T1 Milestone Program -- NWUA | 1A _ 753231331180 = - CAG Prtate Geson Comsice FETAN o B 3
47501.3.2001027 T1-DOE CD-3aApproval Completed T THOM4A 0 15 DOE CD-3a Moproval Rt System e foquleion) SHA4SIOA | 7231S 17.00 257 s =
4750532001050 | Deveop DAG Somware- Fict Desin Reksse | SHABIA | Tnane T0A w F—
- - 4750332001040 Deveiop DAG Frmware Fict Dezign Reieaze | SM4BI0A | 7RIS 1700A a o 7] —
47504.3.230214711 | T1- PO lssued for TS module fabrication Not Started 41916 4nsne” 0 0 1682
4750532001010 Devecp Pact Sysem - Schemate Dezgn: s SHasmA | S348m0A ER—r ] - acne
47507.20017871 T1 - Technology chokefor rystsl nd phobsensar Net Giarted suns 6 0 0 163 4750532001080 | Deveop Pt Sysem - PGB Dezins on sz [ saussoon (6001000 0 = 10 B 3, ech prct e o
complstad 4750532001070 Deveon DAG Frmwsre: Pt Desn Reesze 2 o AsO0A | nmis 170 w s 3| B chvecs oa Frm
04.2051729 T1- 2 magnet Consiruction authorzed Nok Ctarted 2417 047 ] [T ) 703 001080 Dere OAG S PR O o 2 b N “ S SRS
4750532001050 | Review & Approve Pict Syziem Hroware Desgns ox naso | emetreo E s 3w o P rehews sorore e
475044051454 T1- DS construction authorzed Net Started 2417 24T 0 ) 1437 4750332001130 Deveop DAG Frmware- Pict Dezgn Releaze 3 o 102014 104 17:00 s s 15 4 = oeverory
sx |1 i
4750532001140 | Deveop DAG Somware-Fict Desin Reksse 3 o~ 1a20r1s Tiais 790 £ L oeveosond
w7
47507.2011930 T1 - PO lssued for production crystals Net Searted 1318 13Mg* 0 ] 1223 47503.3.2.001150 | Deveop DAG Software- Fict Design Relesze 4 O% 102114 12178 114018 800 %015 1700 0 a2 10 B L o
sw
4750832001150 Deveop DAQ Frmware- Fict Dezin Rekeaze & o8| 1mzuie e nsess | anwis 7o ) F B = o = e
7505321001100 | Gréer Data AcauzEn et Sysiem Comecnerts - Pure % 10774 | 10274 TEUAS00 | 21814 1750 W [a—— » = O oreeo
Reqnz s |
4750532001110 esue PO or Dats Acasstion Pt Syziem Components o%| 102814 102mns  Eres00 | 2104170 ' ) » o1 merd
(Gesasten et
47503.32.001111 | Detver Data Acquiztion Piot 2yziem Companents - Vendor ©O% 102914 121114 121714800 | 2315 1700 F E 3| 3| =3 o
et i
h k h d 4750932001115 | TS - DAG Piot System Instaled o% 121 2015 1700 L} L] -3/ 29| .
[Reivey D Aciviy Name Remaining| Start Fieh Total| Chargeabe| T Oetober 2014 November 2074 T December 2074 20T
Lot Float|TeskCodeli T 28 | o5 | 12 | 19 | 26 | 02 | 00 | 16 | 25 | 30 | o7 | 14 | 21 | 28 |os
475.03-20140930 Conventional Construction - 9/24/14 Baseline ZSl SRR EELE oLy
475.03-20140930 Conventional Construction - 9/24/14 Baseline aft¢ 0 1011114 1014 0
No Component 0 101714 10114 0
FY15803 Start of FY2015 0/ 101114 [ $ Startof FY2015
475.03-20140930.02.01 Project Management 10 B26/14A 10114114 2028
No Component 10 8/26/14A 10114114 2028
47503.02.01.140 | Review of fnal RLS (for DoE review) 10 828/14A 1014114 2028 Review of fnal RLS (fjr DoE review) Dr“"ng Critical Path
475.03-20140930.02.02 Mu2e C: Facilities i & 43| SHH4A 123014 &
No C: it 43 51114A 12314 4 L=y ety e E e L RE T o T R azz) (R |
o Componers \ [ EecEatic ESbHeEiEueEicekata T T —
47503.02.02.1270 | Engineering, Design & Inspection LOE remaining FY14 to Constructon | 43 511144 12314 4 475708 RIS o v
475.03-20140930.02.03 Delivery Ring Engineering & Design 6 BIEM4A 1219114 249 e
Assemble Technical Design Report [TOR]. LIy e Te Design Report [TDR]
No Component |eanan |12nau 9 v et e o D D51 B Siai e e B etk B
47503.02.03.1000 | Engineering, Design & Inspection LOE FY14 to Construction Labor 6 6O14A 1219014 249/ 475.709 L4~ Vendr o 0 Pl Desin 3nd Bk Skt
47503.02.03.1010  Engineering, Design & Inspection LOE FY14, In-house consultants, Equi 56 69144 121914 249 475709 e
475.03-20140930.02.04 Detector Facility A&E Administration DR SN 5 ] - ”
No Component 3 12314 128014 23 L2-70 s o e s - [P0 ssiad for DS Fpia Design
47503.02.04.1130 | Prepare PO for AVE of Record services (Phase 3: Consiruction Support) 3123014 12814 33 12" 00% o aa et B 12-D0E CD22 Ml
475.03-20140930.02.04.01 Detector Facility A&E Deliverables 40 S/1M4A 2sng 1998 irbnipiey e ' Ve v .
No Component wosrian 12514 1996 Conduc echcal evaaton o 05 e sats T i e
47503.02.04.01.1: | Consutant support after 100% documents defivered 40/5MM4A | 112514 1998 475.161 DO Co-3 etk Sl M- Review § ggroval parcs s ;
. 2 L4-FY10 00 fns vl e @ Li-FY1900S s vt
475.03-20140930.02.06 Fermi Procured Items Design 30 SAM4A e 1 thors consirucson o S (Obigaten) i 1 Achorasconsctonof S (Obgatn
No Component 30 SMM4A 1MN4 61 e i st ARt it
47503.02.06.1005 | Prepare Mu2e Conventional Faclities Overhead Crane Contract Docum 30 SMM4A g 61/475.163 e o il Cosarey Vendor Bk O3 magnet
Commect 1 HV and sl e for D 1 o st D5k 1
Prepwre ssk 1 ormove nane
FNALoversee vencorcompein of wrm e f 05 magnet E)
Ve v
L3-S Mgnet amves tFNAL
Conduct sccapance tsing o DS et s scsgrnce wsndenD
et s DS g o
Delvr S magoe to2s Sperier Hal ) B belv DS mgoet o Waps Epmercaia
-0 resoy for st @ {4~ Detcor Sokncd gt rescy o sl
Receie DS Magnet 2 2e permens ol e R2x Epermenia il
Instalnsign DS mognet rame sz nos
7204 10004550 Instal 303 ign DS mognet. s v 3 i 05 o
75041 w0 1oy St of DS et st Frecessdy
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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

ltems for improvement are being addressed

Project continues to implement FRA EVMS processes

Mu2e 2= Fermilab
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