Discussion of Milestones
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Start # 2024 p 2025

Month | Months 2| a1 |2[3[a]5 6] 7]8]9]10[11]12]13] 14 [15[16[ 27|18 |19 |20[21| 22|23 [ 24| 25|26 [27] 28 |
Logistics Facility DUNE -3 -3
Excavation Cavern #1 CF 1 41 BSI | | | | | | | |
Excavation Cavern #3 CF 1 9 Cavern#3 BSI
CUC Infrastructure and DAQ, DUNE 2 21 CUC Infra CUC Setup and DAQ, DAQ
AC Power/cable trays DUNE 2 3 AC/CTrays
Racks DUNE| 2 3 Racks
Install Warm Dec #1 CERN i 15 Start-up Warm Structure #1 Mezzanine
Install Cold Dec #1 GTT 16 12 Install Cryostat Cold #1
Install N-Cavern Bridge-Walkway cern | 13 1 Bl e ol e
Access to top of Cryostat DUNE 13 f Access to top of Cryos!
Install Barracks + AC,HVAC,Fire 14 2 rd /
Install Mezzanine AC, Cable trays,etc 14 2 /
Install Crossing Tubes & electronics 16 2 rd /
stal cryo et and 112 L3 Last 3 months of the warm structure /
Detector #1 Installation Setup DUNE| 14 12 / Detector #1 Installation Setup
N Bridge Shuttle System DUNE| 15 1 fabrication will be internal welding. / B
Cold Boxes/N System DUNE| 16 4 . . . Cold Boxes/N System
DSS Feed-Thru Tubes pUNe| 19 4 Access to the top Is pOSSIb'G. Mamly [I DSS Feed Thrus
CE Feed-thru/Cross/Racks DUNE 16 4 infra Stru Ctu re wo rk- CE Feed/Racks
Work shop/storage Area DUNE| 14 2 Shop
Cleanroom/SAS Steel Structure DUNE 15 3 I Clean Steel
Cleanroom Infrastructure DUNE 23 5 I Cleanroom Infra
DSS Beam installation pune| 23 3 Beams | |
Crostat Internal Plumbing LBNF [ 24 3 When the cold structure work starts Plumb
Cryostat Floor DUNE 25 7 f Floor
PR e B work on the cleanroom needs to
Pre and install West End Wall DUNE 27 2 StOp as |arge amounts Of mater|a| Prep|End |

and many people are needed for the

foam.

~7 months after the start of the cold
installation the foam is installed. The
space required and number of
people reduces to a point where the
cleanroom installation can start.



Authorization for use and

Top list of milestones Detector #1  pessessionav?

Avail: AUP Cavern 1 and 2

Begin: Warm cryostat#1 construction

Begin: Work on cryostat roof and initial cleanroom Prep
Complete: Cryostat#1 warm structure

Begin: Cryostat Cold Structure construction

Avail: Authorization to start final cleanroom prep

Avail: Cryostat Cold Structure (cryostat clean)
Detector#1 Ready for Installation Detector
Begin closing TCO detector #1 Installation
10. Detector #1 installation complete

Cryostat Warm

Cryostat Cold

© 0N WN R




* The top level milestones divide up the periods where work can be
performed. The main blocks of work are the installation of the warm
and cold cryostat and the detector installation. In parallel the
detector infrastructure and the cleanroom need installed.

* Installation of consortia deliverables can start when the prerequisite

infrastructure is in place. Milestones are needed to define these
interfaces.

* The 3 month period at the end of the warm structure construction

will be exclusively the heavy setup work so no consortia activities are
planned.

e Activities include installing the North-South bridge, installing the mezzanines,

installing the barracks, installing the steel for the cleanroom, and installing the
crane under the bridge.



Proposed primary interface milestones to
consortia and detector installation

 Avail: DAQ surface room
* Avail: Cryo. Mezzanine barracks

* Avail: Detector mezzanine racks

e Ready to start crossing tube and CE cross installaiton
* Avail: Cryostat roof ready for Det. Install

* Avail: Cryostat Cold Structure



Avail: DAQ Surface Room

The DAQ can take occupancy of the surface room when the CF work is
complete.

The conditions of the room at this time will be:

* Power, lighting, and ventilation will be installed.
* Fire life safety equipment are in place.

* CF provided racks will be in place.

* Fiber optic cables to the underground area are installed.
e Cables are terminated and tested.

e Rack cooling for 8 50 kVA racks?

* |[nstallation of the 8 DAQ racks can begin. Setting up the DAQ with
communication to FNAL can start.



Avail: Cryogenics Mezzanine barracks

It is assumed here the DAQ will be installed in the barracks on the cryogenics
mezzanine.

Milestone predecessors are:
e The Mezzanine must be installed and the barracks erected.

* The barracks must be equipped with AC power, ventilation, and fire
suppression.
 UPSis not in installation scope. Check infrastructure?

* The racks and cable trays are installed and water cooling is run to the racks.
* The detector safety system is enabled for the rack protection.

e Where are the fibers to the surface terminated?
e Who extends them to the barracks?

This milestone determines the earliest date the DAQ installation can start.



Avail: Detector mezzanine racks

The detector mezzanine racks hold all the consortia power supplies and
readout electronics (except for what is on top of the cryostat).

The conditions that must be met for this milestone are:

* The detector mezzanine, stairs, and guardrails must be in place.
* The AC power must be run to the mezzanine.

* The racks are mounted and power is run to the racks.

* The detector safety system is active and the rack protection is
enabled.

* Cable trays connected to the mezzanine are installed.

The installation of electronics in the racks can start



Ready to start crossing tube and CE crosses

* The crossing tube installation depends on the cold structure
installation. The foam on the roof needs to be installed.

 When the construction of the cryostat top membrane begins the
crossing tubes need to be installed.

* As the crossing tubes are installed the flanges on top of the cryostat
are welded to the crossing tubes and cross braced to the cryostat
steel.

* It is assumed the CE cross and internal cable support structure are
installed at this time to ensure the cable support tube is well centered
inside the cryostat penetrations.

Need to verify that the CTC supports are needed here with Dimitar.



Avail: Cryostat roof ready for Det. Install

The consortia work on the cryostat roof includes installation of the WEIC,
installing the PD electronics, and routing detector cables and fibers.

These activities can begin when the heavy work on the cryostat roof is done.
 The mezzanines are in place.

* All racks on the mezzanines are operational.

* Lighting and fire suppression under the mezzanines are complete.
* The deck on the cryostat is finished.

 All piping for Ar purge are installed (heavy work with welding).

* The cable trays on the cryostat roof are in place.

 The 12U racks are in place.

* The CE crosses are installed.



Installation milestones?

* What is missing?



Comments

* The milestones need duplicated for detector #2.
* The final phrasing needs iterated with management.

* This gives 31 milestones over 3 years.
e Additional internal milestones will be needed for |&I procurements.



Action ltems

» 81922 - Identify methodology for ongoing cleaning of the cryostat during
detector installation - Miller, James

Cleaning of accessible areas will be included in the cleaning plan. No safe
method has been found to clean behind the APA.

« 81937 Assess activities wrt work on top of the cryostat concurrent with cryostat
completion to ensure optimization - Resnati + consortia + Miller

An initial sequence of activities has been identified. This is presented at this
meeting.

. E|\3/|1_5|)|34 Rigging - calculate rigging hours per day in clean room for all activities —
iller

Propose to train the cleanroom techs to use the equipment in the cleanroom

* 81956 Refine underground personnel counts from each consortia - Miller +
consortia

First estimate is available at https://edms.cern.ch/document/2273468
Propose Patrick and Joe take over negotiating this.



https://edms.cern.ch/document/2273468

