2x2@LArTF Planning Meeting
March 8, 2021
· Scope: 
· 2x2 cryostat with 1 TPC module
· LAr supply from uBooNE tanks
· Cosmic ray/BNB runs before end of the year
· Delivery from Bern:
· Cryogenic system:
· Cryostat, filter vessel, LAr pump, relief valve, Piping and valves (to keep LN2 pipes for cooling option?)
· Top flange with 4 vacuum packets, feedthroughs (+dummy covers for pressure test) 
· Cryogenic control: transducers and PLC rack, Limited number of sensors. 
· No gas analyzer  or purity monitor – PAB spares?
· Electronics: initial delivery likely enough for only one module’s readout
· Drift HV PS, cables and filter – need additional slow control work
· Light readout:  2 SiPM  bias LV crates near cryostat for common PS +DACs +VGAs+Tinker board;  Read out electronics VME crates for ADCs+trigger board + white rabbit + MINOS Weiner PS. 
· PACMAN boards with DC PS from LBNL  
· No delivery of DAQ computing or networking hardware    
· Location discussion
· Two choices for 2x2@LArTF: equipment platform or garage area (4.5m height clarence) 
· Pro and con considerations for cryogenics, clean AC, cryostat top access, ODH
· Questions
· Does uBooNE 75KVA transform have extra power budget left for 2x2? 
· Can we re-use uBooNE racks or clean AC outlet on the equipment platform? 
· Do we have enough room in the garage for 2x2 equipment?
· Where to tap in LAr supply? Venting line? LN2 line?  
· We need to maintain ODH-0. Is it simplifier to do so in garage area?
· Equipment platform:
· Pro: clean AC, uBooNE racks, close proximity to electronics – drift HV,  SiPM bias DC have limits
· Con: fall hazard, need to remove CRT panel, need to move/disconnect uBooNE racks 
· Garage area:
· Pro: easier access to cryostat top,  no need to remove CRT, less impact to uBooNE operation
· Con: Need bring clean AC/networking there.  Too far away from uBooNE LAr pump in the pit?
· 3rd option:  cryostat and cryogenics in garage,  readout electronics rack on platform  
· Racks needs to be close to west wall; uBooNE has condenser and relief valve there
· One rack in garage for siPM bias and dirft HV PS due to cable length limits
· Cryogenics scheme
· Open loop, cryocooler
· LAr burning rate  
· Required delivery schedule for Bern on filter vessel, LAr pump, relief valve
· Electronics support 
· Clean AC lines, building AC lines
· Cryogenic instrumentation: additional sensors, PAB gas analyzer and small purity monitor
· DCS of RPS, LV PS, drift HV, SiPM DAC, PACMAN – IGINITION for DCS
· EVD-type DAQ with data storage option
· Can we tap into uBooNE online for data storage?
· Where is the uBooNE DAQ room in LArTF?
· Timeline and resource estimate
· Decision and action tasks for next meeting



Timeline of 2x2@LArTF    
Assumptions
· 2x2 cryostat delivery in  May;  cryogenics delivery May – Sep 
· New filter vessel (smaller inner tube)
· New LAr pump (immersed inside LAr): a few months lead time
· New relief valve (350mbar): 6-month lead time
· Electronics delivery summer or early fall
· PLC, drift HV, Light readout, Charge readout
· DAQ to be standalone “event display”  type
· Replicating BERN DAQ and computing setup
· Local data storage 
· 2x2@NuMI hall schedule
· MINOS decommissioning completion in May
· MINERvA module re-installation:  June-July for downstream 32 and September for upstream 12
· 2x2 access platform installation: August—September
· Cryostat and cryogenics installation: early 2022
· uBooNE stops TPC operation after summer

	Task
	Task Duration
	FTE Labor

	Installation Concept and Plan
	March  2021
	

	Cryogenic Design and Review
	Apr – June 2021
	 

	Electronics Integration Design
	Apr – June 2021
	 

	DAQ and Computing Design  
	Apr – June 2021
	

	Equipment Support and Installation Design
	May – July 2021
	

	Cryogenic and Instrumentation Installation 
	July – Sept 2021
	

	Electronics, DAQ and Computing Installation
	July – Sept 2021
	

	Commissioning
	Sept – Oct 2021
	

	2x2@LArTF Cosmic Ray Runs
	Nov – Dec 2021
	




Action tasks before next planning meeting on March 22:
· Cryogenic scheme and labor estimate –  (Mike)
· Cryocooler, chiller and condenser cost and lead time – (Mike and MinJeong)
· Clean AC options in garage area and on equipment platform    (Linda)
· 2x2 electronics power budget, cable length limit. Rack-building plan for 2x2@LArTF (Linda and Ting)
· Gas analyzer panels from uBooNE or PAB (Alan and Mike)
· Tape Measurement of  garage space for 2x2: floor space and height (Mike and Steve)
· MinJeong to define ways to insert/extract TPC modules with require less than 3 ft for crane hook heigh
· Floor to hook is 18ft; hook height 3ft assumed 4.57m available for 2x2 vessel module
· Cryostat with legs is 2.8m, module height is 1.8m 4.6m  (very close to the limit)
· Check  with Bern group for dimensions and ways to lift module without crane
· CRT panel remove labor estimate, equipment platform cleanup effort, cryostat top access option and hazard assessment – Pictures of garage area and platform will be nice to look at
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Double Shielded Transformer Placement
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The 75kVA transformers are placed
on a shelf mounted to the wall. The
saturable inductors will be positioned
on the shelf next to the transformers.
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