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B Goals, assumptions and strategy

v The main goal of the schedule is to have the detector fully operational by the time the neutrino
beam is turned on.

v The following assumptions come from the official construction schedule of the ND site and the
beam facilities.

v/ Start of ND site beneficial occupancy: End of September 2028.

v The availability of the experimental hall is presently conditioned by the availability of funds for the
construction.

v/ Beam available (checkout): June 2031.

v The assumption is made that SAND will be the first to be installed in the ND hall, before starting
the installation of ND-LAr and TMS.

v This choice minimizes risks and costs.
v The occupation of the ND main hall must be minimized (< 6 months).
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FY 27

Category FY18 | Fy19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 25 FY 26 FY 28 FY 29 FY 30 FY31 |FY 32
CD Milestone @ Fscrexc 4D 2/3
@®co-1kr
1
@ rscrBsicp 2/3
FSCF EXC Cavern & Drift Excavation

AUP: North and South Cavern

Think to the future,
focus on the present

Notes:

- Fiscal Year display

-June 2023 reporting
cycle

- Based on “CD-1RR
ESAAB” funding profile

- Early completion
dates shown
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Procure, Fab and Assembly
Procure, Fab,
Procure, Fab, Testing an

Prism, Detector an

FSCF BSI Building & Site Irfrastructure_
FDC : Far Detector Components #1 - Design and Fabrication
Far Detector #2 Components - Design and Fabrication
Cryostat #1 Set-up
@ North cavern handoff frofn BSI to FDC e
@ south cavern handoff flom BSI to FDC Nidisting o
Cryostat #2 Set-up and Installation DOE Task
Cryogenics Install CUC DOE & NonDOE Task
Central utility cavern Handoff from BSI to FDC €
Detector Install #1
Install and commission LAr Pumps #1
Detector Install #2
Purge, Cooldown and Fill Cryostat #1
Purge, Cooldown and Fill Cryostat #2 to 30% - KPP met
Commission Detector #1
Start of Science
NSCF+B s M armine Design
Horn Power Supply - Design/ Fab/ Assemble
@ CF Preliminary & Fin?l Design Complete
Horn Prototype Testing/ Horn |, B, C Fab/Assemble [y
NS Conventional Facilities - Fiinding Start Constraint @
Near Defector Hall Construction [
Target Compllex Construction & Beam Install [ e
Absorber Complex and Decay|Pipe Construction and Beam Install
Primary Beam & Extraction Enclosure Construction and Beam Install (incl Long Shutdown) [
Beam Checkout
Beam Checkout Complete (NS KPPs Met)
ND I S B Muon Spectrometer Design

bf Common Cryo Threshold [

Testing and Deliver PRISM [T

H Deliver - Muon Spectrometer [ |

i Cryo Threshold Installation and Checkout (Threshold Scope) [

Near Detector Objective Scope Complete (KPPs Met) &

e



B Goals, assumptions and strategy (cont.)

v The following assumptions come from the present status of SAND:
v'Magnet, with Yoke, and ECAL are both available in Frascati.
v/ Magnet requires some re-certification and replacement/revamping of electrical components.
v ECAL requires some replacement of PMTs, a new HV system and readout electronics.
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B Goals, assumptions and strategy (cont.)

v’ The following strategic choices are proposed

v Minimize the work to be done in the shared part of the experimental hall 2 time limit = 6
months

v Assemble in this area only those parts that cannot be installed in the alcove: Yoke, Magnet,
Calorimeter, support structure for the Inner Tracker and GRAIN.

v" Ensure that most of installation can be done in the alcove.
v/ Manage interference with ND-LAr and TMS installation (materials movement and staging).

v’ Perform an extensive set of tests during the construction and assembly of the detectors
(prioritize reliability over schedule).
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. Proposed timeline for SAND — construction and delivery (l)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Q2 Q3 Q4 Q1 Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1 Q2A3 Q4 Q1 Q2/Q3 Q4 Q1 Q2Q3 QA4 Q1 Q2 A3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1Q2

*» o ¢ ¢ ¢

‘ ND Site Available

‘ Testing Area Available
Beam Checkout‘
€ DOE - CD-2 for ND (ESAAB) TBD
€ DOE - CD-3 for ND (ESAAB) TBD
‘ Definition of the final detector configuration
Fund raising

- Detector Integrated engineering design

- Infrastructure integrated design
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. Proposed timeline for SAND — construction and delivery(ll)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Q2 Q3 Q4 Q1/Q2Q3Q4Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4/Q1 Q2/QA3 Q4 Q1 Q2 QA3 Q4 Q1 Q2 Q3 Q4 Q1 Q2/Q3 Q4 Q1 Q2 QA3 Q4 Q1 Q2

— Procurement of new parts (PW supply, Mechanical, ...)
- Modification of mezzanine platforms
_ Magnet test in Frascati
— Yoke disassembly and magnet extraction
- Transport to FNAL
- Magnet QA/QC and cold test at Fermilab
— Construction of tooling for assembly/diassembly
— Disassembly and inspection
— Selection and test of readout electronics
— Procurement of readout electronics
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. Proposed timeline for SAND — construction and delivery (lIl)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Q2 Q3 Q4 Q1Q2Q3Q4Q1Q2Q3Q4 Q1 Q2Q3 Q4 Q1 Q2 QA3/Q4 Q1 Q2/Q3 Q4 Q1 Q2 Q3/Q4 Q1 Q2/Q3 Q4 Q1 Q2 QA3/Q4 Q1 Q2 Q3 Q4 Q1 Q2

Packaging
. Delivery to FNAL

- ECAL modules post-delivery QA/QC

— Detector components assembly and integration
— Preparation of the test facility Legnaro INFN Lab

Complete detector test in Legnaro (with temperary outer vessel) -
Packging and delivery to Fermilab-

. QA/QC test at Fermilab
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. Proposed timeline for SAND — Installation (I)

ND Hall available for installation

Final Installation

. Installation of Helium and LN2 transfer lines from mezzanine to alcove

' Installation of single wall piping for gas distribution and safety to the alcove
- Installation of Helium cryogenic plant
. Installation of external storage vessels
- Pre-commissioning of Helium plant
. Pre-installation activities at ND site
. Yoke first part assembly
. Magnet move and installation
. Yoke completion (last barrel and end-caps)

- ECAL modules installation

I Support structure for tracker and GRAIN installation

C. Montanari | KLOE-TO-SAND Review | July 23, 2024



. Proposed timeline for SAND — Installation (Il)

2028 2029 2030
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1

| Move SAND in front of the alcove
' Install downstream platforms
| Move SAND in the final position
' Survey and align
' Install ladders and position lifts (approvals)
| Open the end-caps
_ Position and populate racks on the mezzanine platforms
- Electrical distribution from the power transformer to racks and other utilization points

. Check ground isolation and install ground separation monitor

— Cabling (HV + Readout)
| ECcALORC

- Install and connect proximity cryogenic components
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2031
Q2

10



. Proposed timeline for SAND — Installation (lli)

SAND Positioned
and ready for
internal elements
installation
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. Electrical connections

I Magnet ORC

. Testing (room temperature)

Install Inner Tracker Modules

Install tracker modules
Inner Tracker Cabling (HV + Readout)

. Preliminary ORC (to allow testing)

Modules testing

Install GRAIN

l Installation of the external vessel
I Installation of the internal vessel
| Internal vessel vacuum tightness test

. Internal to external electrical connections

l Tracker final ORC
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. Proposed timeline for SAND — Installation (IV)

l Install cryogenic piping to and from the main cryostat

| External vessel vacuum tightness test
. External cabling
I GRAIN detector ORC
- Install proximity cryogenics
l ORC for cryogenic components
- Downstream muon detectors installation (TBD)
. Close end caps and prepare for commissioning

Slow Controls

| Install onboard servers for testing and debugging

— Install dedicated electrical equipment

l Slow controls initial ORC (for testing)

_ Connect and test controls as equipment is being installed

Transistion Slow Controls to final servers and coontrol room.

DAQ, Networking and Timing
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. Proposed timeline for SAND — Installation (V)

Beam checkout

2028 2029 2030 2031
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

' Install onboard servers for testing and debugging
. Install hardware for timing distribution
l DAQ Initial ORC (for testing)
_ Run and debug DAQ to collect testing data and software
. Transition DAQ to final servers
. Post-installation infrastructures assembly
- Detector checkout before commissioning
@ Final ORCs
' Review for Operational Readiness Clearance
. Testing (no field)
- Detector Commissioning
Testing, debugging, alignments, calibrations_
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. SAND Assembly Sequence in the Main Cavern — 1 — Yoke-|
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. SAND Assembly Sequence in the Main Cavern — 2 — Magnet

LA

Shaft
Main Cavern
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. SAND Assembly Sequence in the Main Cavern — 3 — Yoke-lI

Shaft

Main Cavern
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. SAND Assembly Sequence in the Main Cavern — 4 — Platforms

Shaft
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. SAND Assembly Sequence in the Main Cavern — 5 — End Caps
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. SAND Assembly Sequence in the Main Cavern — 6 — Calorimeter
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. SAND Assembly Sequence in the Main Cavern — 7 — Inner Struct.
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. SAND Assembly Sequence in the Main Cavern — 8 — Close EC

Shaft

Main Cavern
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. SAND Assembly Sequence in the Main Cavern — 10 — Move

Shaft

Main Cavern
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. SAND Assembly Sequence in the Main Cavern — 11 — Open EC

Shaft

Main Cavern
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Thanks!
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