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Ç Fermilab staff scientist since 1987 

Ç Commissioning experience 
Á2005 NuMI commissioning manager 

Ç Project management experience 
Á2009 – 2012 LBNE Far Detector PM – LArTPC 

Á2005 – 2007 Proton Plan Co-PM, Assoc. AD Head for Projects & 
Budgets 

Á2001 – 2005 NuMI Technical Components PM  

Á1997 – 1998 MINOS Far Detector PM 

Ç Previous relevant experience 
Á1992 - 1996 Research Division Assoc. Head for Operations & ES&H 

Á1991 - 1992 Research Division Site Operations Department Head 

 

11 Dec 2014 DOE CD-4 Review 2 

About Bruce Baller 



Outline 

Ç Scope 

ÇOrganizations – collaboration & Neutrino Division 

ÁCommissioning teams 

Ç Commissioning plan development and tracking 

Ç Planning and coordination 

ÇMajor activities 

Ç Schedule overview 

ÇOperations planning 

Ç Summary 
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Ç Manage the transition from construction (project + 
collaboration) to operations (operating division + 
collaboration) 

Ç Includes Pre-commissioning 

ÁOff-project activities performed prior to CD-4 

o Examples: experiment DAQ development, readout electronics testing, 
definition of operations relationships between the lab and the experiment 

Ç Includes Commissioning 

ÁPost-project activities performed by laboratory and collaboration 
personnel culminating in stable experiment operations 

o Examples: cryogenic system commissioning, data analyses necessary to 
demonstrate stable operations 

11 Dec 2014 DOE CD-4 Review 4 

Commissioning Scope 
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MicroBooNE Collaboration 
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Ç MIT Postdoc since 2012 
Ç Installation/Commissioning Experience 
Á2014 MicroBooNE 

o Led installation and pre-commissioning of light collection system in MicroBooNE 

Á2011 Double Chooz 
o Tested readout electronics, wrote DAQ, and developed data processing tools for 

independent outer veto subsystem 
o Installed, commissioned, and operated outer veto electronics 

Ç Detector-Related Leadership Experience 
Á2012—2014 Leader of the ``Bo’’ Study Group for μBooNE 

o Performed LAr light collection experiments in ``Bo’’ cryostat at PAB 

Á2014 Co-convener of Light Detection Working Group for LAr1ND 

Ç Other Leadership Experience 
Á2014 Co-leader of MicroBooNE Simulations Group 
Á2012—2014 Leader of the IsoDAR/DAEδALUS Physics Working Group 
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About Matt Toups 



11 Dec 2014 DOE CD-4 Review 9 

Neutrino Division 



Ç Cryogenics plan developed by Neutrino Division (ND) 
engineering staff 

Á“Team Approach” to procedure development & review, staffing 
plan with 24/7 coverage 

Ç Detector plan developed in a special-purpose 
collaboration meeting held in January 2014 

ÁSystem commissioning plans developed in break out sessions 

ÁLeaders presented these plans to the collaboration for 
acceptance in the plenary session of this meeting 

Ç Plan elements codified in MS Project 
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Commissioning Plan Development 



ÇMS Project schedule comprised of 300 resource-loaded 
tasks, milestones and collaboration decision points 

ÁIncludes schedule logic, string-based WBS 

ÁSchedule is exported to Excel and posted in the docdb for 
collaboration use 

Ç Commissioning Team Ą WBS level 2 

ÁTeam leaders are effectively Level 2 Managers 

Ç“Project Start” Jan 2014 – in use for 11 months 

Ç 52% of the activities are completed 
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Project Management 



ID WBS Task Name Dur days % CompNotes

1 uB uB Commissioning 421 52 Bruce Baller & Matt Toups leaders

2 uB.Gen
General tasks, decisions & 

milestones
421 53 Bruce Baller & Matt Toups leaders

30 uB.Cryo Cryogenics and LAr Fill 324 45 Mike Zuckerbrot leader. Ben Carls, Rob Acciarri liaisons

46 uB.DAQ DAQ 401 53 Wes Ketchum leader

58 uB.Laser Laser system 394.5 55 Thomas Strauss leader

87 uB.Cal Calibration 372.5 9 Thomas Strauss leader

105 uB.TPC TPC 402.5 0 Jonathan Asaadi leader

123 uB.ROE Readout Electronics 302 57 Georgia Karagiorgi leader

165 uB.Beam Beam 44 74 Tia Miceli leader

176 uB.Online Online 351 55 Camillo Mariani leader

188 uB.PMT PMT System 384.5 68 Matt Toups leader

209 uB.HV HV System 230 15 Sarah Lockwitz leader

222 uB.SlMon Slow monitoring 336 41 Sowjanya Gollapini leader

250 uB.LArTF LArTF 252 98 Anne Schukraft leader

271 uB.CR Control room 120 51 Anne Schukraft, Joe Zennamo leaders

286 uB.Offl Offline 125 52 Bruce Baller leader

300 uB.CRPad Cosmic ray paddles 227 75 Roxanne Guenette leader
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Schedule – L2 



Ç Commissioning team leaders will 
ÁCoordinate activities of their team 

ÁPresent status and planned work for the week following the 
Friday status meeting 

ÁCheck with the Floor Manager at LArTF before beginning work 

ÁMake appropriate entries in the ELog 
o http://dbweb3.fnal.gov:8080/ECL/uboone/E/index 

 

ÁCommissioning teams are responsible for  
o Providing an operating system  

o Developing shifter documentation, expert documentation & technical 
documentation, e.g. installation procedures 
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Commissioning Team Responsibilities 

Excerpt from “I&C Management” 
presentation to the collaboration 
– June 2014 

Matt Toups or Bruce Baller 
Post CD-4 

http://dbweb3.fnal.gov:8080/ECL/uboone/E/index


Ç Daily work coordination meetings at LArTF 
ÁES&H: job hazard analyses, PPE, training requirements are standard practice 

Ç Joint project + collaboration management meeting every Friday 
ÁĄ Joint division + collaboration meeting 

Ç Frequent visits by ND ES&H and FSO personnel 
Ç Status & planning meeting every Friday 
Ç Collaboration spokespeople – Program Planning 
ÁBi-weekly MicroBooNE meeting 
ÁExperiment Management Group meetings since February 

Ç Monthly reports at All Experimenters meetings  
ÁWeekly reports starting when the cryostat is filled 

Ç Neutrino Division Experiment Liaison Officer provides interface 
with accelerator operations, building management, site services 
ÁReports at Friday status meetings 
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Planning & Coordination 



ÇArgon gas “piston purge” ~4 days 

ÁComplete when O2 concentration = 1 ppm 

Ç Argon gas cool-down ~20 days 

ÁMaintain maximum dT of 20K on TPC frame 

Ç Fill with LAr ~14 days 

ÁDependent on delivery schedule & LAr purity acceptance 

Ç LAr purification ~10 days 

ÁProcess control loop tuning, operate cryogenic pumps, LAr 
filtration system 
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Cryogenics Commissioning 

No contingency included in time estimates  



Ç Ramp TPC drift HV to 64 kV ~ 6 days 
ÁOccurs concurrently  with LAr purification 

ÁConcurrent studies 

Ç Run w TPC HV at 64 kV ~ 7 days 
ÁMonitor detector stability 

ÁMeasure detector performance at ½ design field 

Ç Collaboration review of performance ~ 3 days 

Ç Decision to raise HV to “100+ kV” 

Ç Ramp TPC drift HV to 100+ kV ~ 5 weeks 
ÁMonitor detector performance and stability 

ÁConcurrent studies 
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Detector Commissioning - 1 

No contingency included in time estimates  



Ç Series of short cosmic ray data runs at 100+ kV ~1 day 
ÁVary front end electronics ASIC shaping time & gain 
ÁVary wire plane bias voltage ratios – drift electron transparency 
ÁAnalyze data 

Ç Collaboration review of performance ~3 days 
ÁHV stability, ASIC settings, bias voltage ratios 

Ç Decision to raise/hold HV 
Ç Run w TPC HV at 100+ kV ~4 weeks (assuming hold) 
ÁRequest high intensity BNB 
ÁTake physics quality data 

Ç Undergo Operations Readiness Review upon request by 
Directorate 
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Detector Commissioning - 2 

No contingency included in time estimates  
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Schedule Overview 

Month
Week in Month 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Elapsed weeks from start14 15 16 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 34

Platform Area Installation
Install HV FT 
Detectors - Rack ORCs; in two or more groups as they are cabled Group A ORC completed
Full & Complete Readout systems commissioning can begin

Other LArTF Install
Cryo System Safety Review and ORC
Project Tasks Completed

Proposed date for CD-4 review

DOE ESAAB - CD-4 

Commissioning
Gas purge and vent (post- CD4)

Cool down (20d)

LAr fill (14d)

LAr purification (10d)

Ramp to 64 kV (6d)

Run and at 64 kV and review (7d + 3d)

Ramp to 100+ kV and review (5w + 3d)

Request high intensity BNB running

November December January February March April

24 hourshifts



Ç Neutrino Division  

ÁES&H oversight by PPD & ND for the near future 

ÁCryogenics operations by Technical Support Department 

ÁExperiment Liaison Officer support continues 

ÁTechnical Scope of Work (TSW) in progress 

Ç Computing Sector 

ÁTSW in progress 

Ç Collaboration 

ÁWorkshop on online/offline data handling and analysis – December 

ÁReconstruction workshop – early January 

ÁReview of offline reconstruction – late January 
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Operations Planning 



Ç Commissioning is the most exciting phase of an 
experiment 

ÁOur goal is to make it as short as possible 

Ç Scope and responsibilities are clearly defined 

Ç Commissioning teams and team leaders are 
enthusiastic and are doing a great job 

ÁSafely, 

ÁWith attention to details Ą picture gallery from ELog 
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Summary 
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Installing HV Feedthrough Readout cables connected 

Turning on the master 
breaker 

It works! 

MicroBooNE shift station in ROC-west 
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