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DAQ
• Baseline foresees a distributed system between underground 

and surface
- CUC data center (~60 racks, 400 kVA)

- Ross Dry (~8 racks, 50 kVA)

• Alternatives are being explored that may have overall benefits:
- Move underground DAQ to the detector caverns (e.g. on cryogenics 

mezzanines)

- Move the whole DAQ to surface

• Slides in this presentation stick to the baseline scenario which is 
the solution except if we identify a valid alternative that we will 
submit as a change request
- Assumption of equipping initially 2 identical detector modules
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Parts breakdown structure - U
Item Quantity Height [m] Width [m] Depth [m] Weight [kg] Origin Package type Tot weight 

[kg]

3x racks doors 10 3 .9 1.65 600 UK/company heat treated wooden 
cases

6000

Racks 60 3 .65 1.3 160 UK/company heat treated wooden 
crates

9600

PDUs 30 2 .2 .2 2 UK/company cardboard boxes 60

Servers 400 .2 .55 1.3 20 company cardboard boxes 8000

FLX cards 170 .10 .2 .3 .3 institutes cardboard boxes 51

Network 40 .14 .55 .8 3 Company/
FNAL?

cardboard boxes 120

Fiber trunks 30 .50 .45 .50 75 company drums (250m) 2250

Timing system 2 .4 .55 .6 15 UK institute cardboard boxes 30

Patch panels (4U) 30 .4 .55 .6 2.5 company cardboard boxes 75

NW RJ45 6 .4 .8 .8 20 company cardboard boxes 120

Fiber patch cords 6 .4 .8 .8 10 company cardboard boxes 60
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Parts breakdown structure - S
Item Quantity Height [m] Width [m] Depth [m] Weight [kg] Origin Package type Tot weight 

[kg]

Racks 8 3 .65 1.3 160 UK/company heat treated wooden 
crates

1280

PDUs 8 2 .2 .2 2 UK/company cardboard boxes 16

Servers 20 .2 .55 1.3 20 company cardboard boxes 400

Storage 8 .6 .55 .8 40 company cardboard boxes 320

Network 4 .14 .55 .8 3 Company/
FNAL?

cardboard boxes 12

Timing system 1 .4 .55 .6 15 UK institute cardboard boxes 15

Patch panels (1U) 1 .14 .55 .6 1 company cardboard boxes 1

NW RJ45 1 .4 .8 .8 20 company cardboard boxes 20

Fiber patch cords 1 .4 .8 .8 10 company cardboard boxes 10
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DAQ Installation
• We assume that the DAQ consortium work underground starts after:

- Racks & backdoors have been installed 

- Cable trays have been installed

- Power/UPS to each rack is provided (allowing us to connect the intra rack PDUs)

- Water circuit is connected to the racks, commissioned and leak-checked

- Long range fibers for timing and network connections have been brought from surface to the CUC 

• We prefer starting underground installation after the basics of the DAQ on surface has been 
installed/commissioned. When is the surface room usable?
- Main network connectivity to FNAL up and running

• We rely on the transport team underground to bring material to the CUC and expect that all 
equipment is underground when we start installation

• Access needs:
- Ross Dry racks room (+ office space for DAQ running/testing)

- CUC: data center room

- Detector caverns (det mezzanine): patch panels, WIBs and PD fibers connection

- Run between CUC and detector caverns: pulling fiber trunks
• DAQ consortium manpower/funds?
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DAQ Installation – Underground heads count
• Fiber trunks to detectors (per detector module): 4 people x 60 slots* (pulling of 

trunks + end-to-end tests from patch panel to patch panel)
• CUC DAQ hardware installation: 5 people x 6 slots

- QA: PDU tests, grounding check
• CUC DAQ OS installation: 2 people x 15 slots

- QA: connectivity test of each server, standalone FPGA tests, health check of servers 
and switches

• DAQ standalone testing: 2 people x 30 slots
- Loopback tests injecting test data patterns and testing the complete end-to-end DAQ

• Coldbox slice preparation: 2 people x 2 slots (fibers extension/connection)
• Coldbox DAQ running: 1 person underground -> sync with CE/PD
• TPC/PD electronics connection/test on cryostat: 2 people x 2 slots per APA pair
• Number of people underground can be kept to these low levels only if 

workspace on surface is available for running / validating all tests (10-20 
people).
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* Slot = 8 hours work underground


