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The DUNE project in Italy

Activities of the Italian groups in DUNE began in 2017 as the NU-AT-FNAL project proposed to

the INFN CSN2 committee (Astroparticle Physics) and then transferred as DUNE project to
CSN1 committee (Particle Physics) in 2024.

INFN is contributing to the program at FNAL to DUNE on both near (ND) and far (FD) detectors,
In particular with the following MAJOR items:

— SAND

The SAND detector is a key element of the ND-complex (and DUNE)
INFN plays a key role in the SAND Consortium.

— PDS (photon detection system)
INFN leads the construction of the PDS of both modules (HD-FD and VD-FD)

Contributions and, responsibilities to SAND’s construction verification and installation have been
formally defined in the bilateral DOE-INFN MoU signed on April 9, 2024.

- We need to track core cost ...
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DUNE ITALIA — Project Management

Upon the request of the INFN Technical Scientific Committee (CTS) and in accordance with the
Quality Assurance Plan (PAQ) adopted by CSN2 committee, the DUNE Italian group has
Invested significant resources and time in project management to control costs and time,
manage risks, and ensure quality.

While these activities may seem standard for any project, it is important to highlight that
everything is achieved without allocating any dedicated resources supporting a project
office and without specialized personnel.

This is the list of physicists who have spent a good part of their time playing the role of a
project manager (Unity is strength!) : P. Bernardini, S. Bertolucci, A. Di Domenico, D.
Domenici, S. Di Falco, L. Di Noto, A. Montanari, C. Montanari, L. Patrizii, G. Sirri, L. Stanco, F.
Terranova, N. Tosi... and others.
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.... producing lot of project
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. learning how to play with MS Project

Welcome Organize Tasks

ﬁ E '9 (:N < _DUNE-ITALIA.mpp - Project Professional

GANTT CHART

L] L]
Filer Task Resource Report Project View Help Gantt Chart Format L Tell me what you want { G et O r a n | Z e d S a Ve t | m e
Task Actual | 2019 2020 2021 2022 g /
@ Mode « \Task Name - \Cost + Cost + [[Hl H2 H1 H2 H1 H2 H1 H2 /"\

0 5 m 4 DUNE ITALIA 23529kEé 3180 k€ 2 i S
1 m 4SAND 18 099 k€ 355 ke 2 i :
1@l = | . GRAIN | 3840ke 40 ke 4 — 1 Add task details -
2 & 3 E:tgg:::g‘mt‘p" 454: :: z::; ' —— Set duration and other details to get a better picture of how your project
0o @ m - TRACKER 5 315 k€ 0kes [ is doing.
10 m 4TRIGGER 200 k€ 0 ke
11 el Trigger design, reali 200 k€ 0k€E1
12 g  Near Detector 4200 k€ 0kE1

Integration and ;
1 g m » INSTALLATION 0 ke 0kES I é
2 m 4PDS 5430k€ 2825kE1] I 1 5
1 m » FD1 1945k€ 1748 kE 3 I 1
5 m 4FD2 3485ké 1076 k€2 I 1
6 m WLS bars from Glas 393 k€ 54 k€ & WLS bars from Glass-to-Power[393 k€]
7 m Dichroic filter 1029 k€ 254 k€ 1 1 Dichroic filter[1 029 k€]
8 m Electronics 216 k€ OkEE [ ]
9 m Meccanica 120 k€ 42 kEE Meccanica[120 k€]
10 L} Labor 228 k€ 20 k€ 1 Labor[228 k€]
11 D SiPMs 1499 k€ 705 k€1 SiPMs[1 499 k€]

... and fighting with the INFN financial DB
. . LI
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Our effort Is yielding positive results

We are currently working on integrating the schedules of various subsystems, each at
different levels of maturity.

This involves reconstructing the spending profile by verifying fund allocations
(Assegnazioni), reviewing placed orders, and identifying core costs.

The work is still in progress, and we expect to achieve a higher level of integration by
the DUNE Italia meeting in Q4 2024.

Disclaimer
Please be aware that the following tables and plots are not yet finalized and may not be
entirely consistent.
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GRAIN

12019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Task Name + | H1 H2 'H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2  H1 H2
4 GRAIN
Lar design, assembly, integration until 2023 I LAr design, assembly, integration[630 k€];Grain Cryostat§2022[1]
4 |nternal Vessel — :

Design Internal Vessel -
Simulation Internal Vessel [ hv
Design of Camera frame fixing points

Design of Camera frame

Production of Camera frame : A

Tender for Internal Vessel and order Jmfrnal Vessel[180 k€]

Internal Vessel delivery ¢ 25/04
4Vacuum Tank T 1

Vacuum Tank design [

Tender for Vacuum Tank and order 1

Delivvery Vacuum Tank ¢ 07/02

Design of support and sliding system Il¢| Sliding system[20 k€]

Design of anti-swing system

Design Cradle for Vacuum Tank [

Tender and order of Cradle facuum Tank[50 k€]
Delivery of Cradle :

4 External Vessel | |
Test outgassing sample 150x150x6 [ Il
Test permeazione campioni flangiati :

External Vessel design ’ il

External Vessel simulation : il

External Vessel tender and order ixj:arnal Vessel[500 k€]
External Vessel delivery ¢ 01/12

a1
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Grain (2)

Task Name ~ |HL H2 H1I H2 H1 H2 H1 H2 H1 H2 H1 H2 H1I H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

4 Proximity Cryogenic System
Proximity Cryogenic system P&D
Control system design
Order and delivery of components of Cont
Assembling of Control System
Control software
Definition of requirements of each compor
Technical document for tender
Market Survey
Tender procedure and order 1st batch of |
Delivery Recirculator Pumps
Delivery Valves Box
Delivery Pump Box
2nd batch of parts of system
Delivery Recondenser
Delivery Purifiers
Delivery Flowmeters
Integration of components with Control Sy:
Final full functional tests
Manual for commissioning and operation ¢
» LNL Facility
 Test in ARTIC
» Thermo-Electrical test
> GRAIN Cold Interface Board (GCIB)
> ASIC
> GRAIN Camera Board (GCB)
> GRAIN Warm Interface Board (GWIB)
> Detector test
> Installation and commissioning

| 2019

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

-
T3
|

ity Cryogenic system - batch 1[500 k€]

—Proximity Cryogenic system - batch 2[500 k€]
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| ( )
| 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Task Name » |Hl H2 H1I H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

4 LNL Facility | |
Dismounting Old obsolete apparatus Il

New connection lines definition [

New lines orders and delivery h
New lines installation

Floor inspection by expert

Possible floor adaptation

Support framework

Seismic qualification of support framework

Ground connection

Oxygen monitors procurement and installa

Heavy loads limits inspection

Electrical risk inspection

Safety valves Inspection

Connection trays for cables
Contingencies to fix possible non-complian
Argon and Nitrogen procurement

Facility Commissioning

‘_l

Facility commissioned & 22/04

4Test in ARTIC | |
Finalize ALCOR DAQ (.
Assemble lenses :

Assemble masks _

Alcor camera calibration il

Test with artificial light sources _

Installation and commissioning of CRT il

Test with cosmics in Argon

Imaging system demonstrated L}Q 03/10
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TRACKER

I 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

4 TRACKER | I I
STT selected as SAND tracker ' ¢ 01/09 5
ND TDR (TBD) ¢ 31/12
ND site available :

¢ 01/11

Beam checkout complete :
4 STT design and prototyping | |

STT Conceptual design _h
STT preliminary design Design a:d Prototype[65 k€]

STT final design 5
Fabrication/prototyping of straws [—
Fabrication of STT prototypes
Test of straws and STT prototypes
Simulation of STT modules

STT readout
Preparation of STT production sites Contribution to the construction of STT[1 000 k€]

STT procurement and fabrication [y Contribution to thie construction ¢
4 STT installation in the magnet I 1
Test of STT modules [
Installation of STT targets I
I—

Installation of STT modules in magnet

4 01/06

Design and Prototype[150 k€]

4 Service connections and commissioning
Installation of STT gas system
Installation of the HV and LV components
Cabling and gas connections
Commissioning of STT

"

Alignment with cosmics
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KLOE2SAND

4 KLOE2SAND

| 2019 2020 2021 2022 2023 2024 2025 2026 2027

2028

2029

2030

2031 2032

H1I H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

4 Drift Chamber Extraction

DC Tooling Draw and Construction
Drift Chamber Extraction

4 ECAL extraction

ECAL Barrel Tooling Preparation
ECAL Barrel Extraction

ECAL Module Revamping

ECAL Module Test

Selection and test of readout electronics
Procurement of HV System
Procurement of readout electronics
ECAL EndCaps Tooling Preparation
ECAL EndCaps Dismounting
Packaging

ECAL modules post-delivery QA/QC

4 COIL Extraction

Coil PS and Cryo interface procurement
Coil PS Installation

Coil Test

Disassembly of service turret

Design and construction of extraction toolil
Coil Extraction

4Yoke Dismounting

Yoke Dismounting

4 Shipping

Shipping Preparation
Shipping

|
—1

1

ol

=
1
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Total INFN Cost

INFN Core Cost Spending Profile

Core SAND+PDS)

2021 2022 2023 2024 2025 2026 2027 Total
SAND
MAGNET Yoke
Yoke disassembly, packaging, storage at LNF 300 300
Yoke Integration/Installation 200 200
Superconducting solenoid refurbishment 100 540 640
Transport to FNAL (includes EMC) 1300 1300
EMC EMC test, disassembly, renovation 340 149 300 565 750 2104
GRAIN  LAr design, assembly, integration 40 315 680 1040 980 3055
Spares, small components and transport to FNAL 200 200
STT Design and Prototype 65 150 215
Contribution to the construction of STT 1700 1700 1700 5100
TRIGGER Trigger design, realization 200 200
PDS
FD1 SiPM 1583 1583
electronics 312 312
module (mass test of supercell) 50 50
FD2 WLS bars from Glass-to-Power 33 40 320 393
Dichroic filter 479 550 1029
Electronics 216 216
Meccanica 20 40 120
Labor 38 114 76 228
SiPMs 5 1320 174 1499
ND Integration (Contingency)
ND Integration (Contingency) 2000 1500 700 4200
Core Cost Total 340 1809 780 4504 8404 4456 2650 22943
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Cumulative cost (Core SAND+PDS)

25 000 k€

20 000 k€

15 000 k€

10 000 k€

5 000 k€

0 k€

Cumulative Cost

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
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The table to track the core costs inside MS PrOJect

IS filling up.

ﬂ, E “ - (¢ T RESOURCE_POOLmpp - Project Pr.. Gabriele Sirri . — O X
File Task Resource Report Project View Help Resource Sheet Format £ Tell m ] X
Z -
g 12,1[5,;?,'; Add tasks with dates to the timeline fgﬂ?’;ms
E Cost ACTUAL Cost
@ Resource Name v Type v Cost w Aciuail Cosi v &
12 Internal Vessel Cost 180.00 k€ 0.00 k€
13 Vacuum Tank Cost 50.00 k€ 0.00 k€
14 External Vessel Cost 500.00 k€ 0.00 k€
15 Sliding system Cost 20.00 k€ 0.00 k€
o 16 Proximity Cryogenic system - bz Cost 500.00 k€ 0.00 k€
T 17 Proximity Cryogenic system - bz Cost 500.00 k€ 0.00 k€
o 18 ASIC engineering run 1 Cost 200.00 k€ 0.00 k€
% 19 ASIC engineering run 2 Cost 200.00 k€ 0.00 k€
8 20 ASIC packaging Cost 100.00 k€ 0.00 k€
e 21 SiPM matrices (lenses) Cost 800.00 k€ 0.00 k€
22 Low and High Voltage system Cost 64.00 k€ 0.00 k€
23 Camera Mother Boards Cost 56.00 k€ 0.00 k€
24
25 Grain Cryostat 2022 Material 40.00 k€ 40.00 k€ v
4 G >
L Ready x:> New Tasks : Manually Scheduled T‘D FRQ @ El )
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Conclusions

The DUNE INFN group is dedicating significant resources to project
management.

Our goal is to integrate schedules and costs into MS Project to monitor the
schedule closely and track core costs accurately.

the work Is ongoing, an itemized list of core costs is being integrated in MS
Project in relation to tasks and schedule.

A higher level of integration will be achieved by the DUNE Italia meeting in
Q4 2024.
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