“Pool” Option Summary - Issues

· Engineering Issues
· Is it really have to drain the pool? First use crane lift CD and put down to the water but leave ~50cm before it is totally submerged into water. I imagine there are something like 4 support bars along cylindrical module, use plug to fix the module on bars. People access to mount the cables, pipes and etc. When it is done, unplug the plugs, lower the module again to the position it should stay. Lift up process is the inverse way. Manual calibration can be done when the top of the detector module is ~50cm higher than the water level.
· How to perform calibration & maintain the automatic and manual calibration systems in water? Automatic OK, drain pool for manual Note that you also have to open the top, i.e. move the RPCs or whatever out of the way 
· How to mount/dismount cables & pipes? Cables in sealed pipes
· Signal cable connections in water or out of water No cable connections in water – I think we drain before connecting/disconnecting. What exactly is your view of the connections?
· Diameter of the cable pipe? How many pipes per module? Pipes should go DOWN to bottom – then up along sides to keep high water veto efficiency for 2m above modules OK for HV, but analog signals will be degraded by long runs.  May be a tradeoff between cable quality (which tends to be proportional to thickness) and veto efficiency
· Where is the LS overflow box located? 

· overflow for the liquid scintillator - 3 of these for each detector

· Where are the DAQ/Trigger electronics racks located?

· How do we access & perform maintenance on detector elements in water  (drain/fill each time?) Yes drain, either take the detector module to the shore or when top of detector module is ~50cm above water level.
· PMT’s & bases for Central detector and water veto

 “Pool” Option Summary - Issues

· Engineering Issues, Cont’d
· How do we install central detector modules in water pool? 

· crane?  Or hydraulic lift?  
· Done with water pool filled or have to drain first? Drained I think Yifang & co also seemed to want to drain first, may not necessary.
· How long does it take to prepare and perform all required operations? (fill/drain pipes, electr. cables, calibration sys)

· How do we precisely position or survey the location of the Central Detectors (10mm reqm’t)?, one can mount a survey pole on the detector module. The top of this pole is above the water level,  or use the calibration pipe as the target to do survey.
· How to mount & move the top muon tracker panels?

· Hinged design, sliding design

· impact on hall floor area or ceiling height?Since we have crane, we can think use crane lift     6m x 10m (pool width) muon tracker panel away, so the detector module can be lifted, without touch rest muon tracker. 
· How does needing to lift the Central Detector impact the design of the steel tank?

· additional structural ribs on circumference of tank?

· How do we ensure we haven’t moved the Acryl vessels or PMT’s
 “Pool” Option - Pros & Cons

· Pro’s
· Conceptually simplest option

· Smallest area (therefore cheapest) veto tracker

· Possibly?? the cheapest option from Civil construction perspective (depends how much cranes cost & how big hall has to be) don’t forget the moveable veto system at the top – looks expensive to me  There might be a way to design the veto such that you  could move only sections of it to clear a given detector.  We do have the crane.  Yes, I agree.
· Lowest background radiation design (no additional materials close in)

 “Pool” Option - Pros & Cons

· Con’s
· Must lift/translate Central detectors from trailers to pool 

· risk to changing detector geometry

· large capacity crane requirement

· Wet detector 

· Limited access for repair & maintenance

· Remote electronics (longer cable runs)

· Additional complication for calibration, fill/drain, etc

· Fill & drain when accessing detectors – water storage?

· Must move top veto tracking system out of way

· Storage space on hall floor

· Impact on ceiling height

· More difficult to precisely locate/survey Central Detectors

· Can’t accurately survey under water

 “Aquarium” Option Summary - Issues

· Engineering Issues

· Tube structural design 

· buoyancy forces

· non-uniform external hydro pressure

· detector support (100T per detector)

· field construction

· Plug design

· Internal hydro pressure

· Movement (roll out how?, where does it go in the hall?)

· Materials (minimize addition to background radiation)

· Low radiation steel and weld rod?

· Or low radiation concrete??

· Central detector movement on Hillmans or trailer?

· If Hillmans/train rails, need design study on transition from trailer to plates/rails

 “Aquarium” Option - Pros & Cons

· Pros

· Dry detector

· Accessibility for maintenance and repair, calibration

· No lifting

· No additional steel vessel structure to deal with lifting loads

· No BIG crane in hall

· Less risk of jostling of internal elements (acrylic vessels, ports)

· Simple placement/alignment

· Easy survey – direct line of sight 

· Hard stops possible?

· No deep (below tunnel level) pit required

· Less water to fill/drain and filter?

 “Aquarium Option” - Pros & Cons

· Cons

· Conceptually more complex not clear – fewer moving parts
· Higher civil construction costs 

· hall size? Not much different I think
· water tight dam

· tube structure fab and installation much simpler than KamLAND sphere (see below)
· Higher background radiation 

· circulating air/radon/dust

· surrounding steel?

· Larger area & higher cost veto tracker? If water veto can track, then tracker could be much simpler with less performance. We will simulate. We’ve got to settle this Since the diameter of  tube is 13 meters, suppose use Hillman roller to reduce the space between two detector modules, the total area of veto tracker is about 50% more if  use the same way as pool option to calculate the veto tracker area. 
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