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Workshop Agenda

* Introduction/Overview — this talk
* Risk Methodology

* Review of Risks in the “I&| Era”
- Inherited risks from FSCF/EXC and FSCF/BSI
- Supply Chain/Logistics/Damage
- Labor Today
- Interfaces
- Facility
- Services
- ESH -
- Regulation
- Technical
- Procurement i

Tomorrow

« Throughout: “what are we missing?”
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LBNF/DUNE-US FDC I&I Risk Workshop

Jan 16, 2024, 8:00 AM — Jan 17, 2024, 2:00 PM us/Mountain

@ Classroom (Sanford Lab Homestake Visitor Center)

& Jolie Macier (Fermilab), Marco Verzocchi (Fermilab)

Description &I Risk Workshap for the Far Detector & Cryogenics subproject of LENF/DUNE-US

@ [X) 20240113 Risks - .
Registration . ;
g & You are registered for this event. Check details

Participants u Allan Stratman Bryce Pietzyk u David Montanari ﬂ Deanne Randich Gustaaf Brooijmans v

TuesDAY, JANUARY 16

BT - 1030 AM - Welcome & Overview ®2h 30m
Summary Presentation

- FDC 1&! Scope & Schedule, including key assumptions & installation phases

- Detector & Installation Prototyping

- Labor Overview, including staff profile & work schedules / shifts

- Logistics Planning

- Dependencies on FSCF/EXC & FSCF/BSI

- Facility Dependencies

- Services provided by Host Lab

Q&A

MACIER-_FDC Sub-...

—11:00 AM  FDC Risk Methodology @30m | 2~
Speakers Lucas Tay\or Fermilab), Marco Verzocchi (Fermilab

—12:30 PM  EXC/BSI Risks - Impact on FDC ®1h3om | £~
Speakers David Montanari (Fermilal . Jolie Macier (Femilab), Joshua willhite (Fermilab . Marco Verzocchi (Fermilab), Marzio Nessi (CERN),

Michael Gemelli (Fra

EXD - ssoev
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Speakers: Jolie Macier (Fermilab), Marzio Nessi (CERN iR — 130 PM
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Lunch

FDC risks (I) - 1&I, FD, PM
Discuss according to category:
- Supply Chain/Logistics/Damage
-Labor
- Interfaces
Speaker: Marco Verzocchi (Fermilab
FDC Risks - |.pdf

BREAK

FDC risks (Il)- PM, 1&, Cryo

Discuss according to category:
- Facility

- Services

-ESH

Speaker: Marco Verzocchi (Fermilab

FDC Risks - Il.pdf

Dally Wrap-Up
Speaker: Jolie Macier (Fermilab

®1h30m

®1h30m

@ 1h

ol

® 20m

0-



WEDNESDAY, JANUARY 17

G\ — 10:00 AM  FDC risks (l1l) ® 2h ﬁ -
Discuss according to category:
- Regulation
- Technical

- Procurement

Speaker: Marco Verzocchi (Fermilat

FDC Risks - lll pdf

(DY — 10:30 AM BREAK ® 30m
m_‘ 1230 PM  Discusslon: New, Missing Risks ®2h | 2~
Speaker: Jolie Macier (Fermilst
(P10 "l — 1:00 PM Discusslon & Meeting Wrap-Up ®3m | 2~
Speakers: Jolie Macier (Fermilab), Marco Verzocchi (Fermilab), Marzio Nessi (CERN

Tl
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Outline

 FDC &I Scope & Schedule, including key assumptions & installation phases
e Risk Summary & Methodology
« Labor Overview, including staff profile & work schedules / shifts -

 Logistics Planning

« Dependencies on
FSCF/EXC & FSCF/BSI

+ Facility Dependencies g3 =

« Services provided by Host Lab |
» Detector & Installation Prototyping
¢ Q&A
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FDC as part of LBNF/DUNE Organization

 Integrated team
Includes DUNE
Collaboration and
LBNF/DUNE-US
Project

« Support from Joint
Project Office

DUNE Collaboration Management

Co-spokespersons
FD1 Technical Coordinator
FD2 Technical Coordinator
ND Technical Coordinator

Physics Coordinators
Resource Coordinator

LBNF/DUNE-US Project

Project Director
Deputy Project Director
Project Manager
Deputy Project Director for Facilities
Deputy Project Director for Far Detectors
Deputy Project Director for Near Detectors

LBNF/DUNE Joint Project Office

Systems Engineering

LESHI Quality Assurance
kS Risk Management
Procurement : :
; Financial Management
Compliance

Review Office

Project Controls
Human Resources

Host Lab

FNAL-DUNE Coordination Office

Deputy Project Director for Facilities

Deputy Project Director for Far Detectors

Deputy Project Director for
Near Detectors

FSCF-EXC SP NSCF+B SP FDC SP ND SP
PM PM PM PM
Dep PM CD Readiness
. o Shared Tech Coord Support
NSCE Shared Technical Coordination Support
DUNE DUNE DUNEND TC
Dep PM
Dep PM Cryo FD1TC FD2 TC
FSCF-BSI SP Dep PM FD1 & FD2 componans Vs
PM : Install PM
Baamniiine Cryostats PM nsta P Compht || Comprt Ervo Systeis PM
Dep PM Cryo Sys+LAr PM || FS Facility PMs PMs irfeastrusture PKI
Infrast PM Sup & Ser nirastructure
A A A A A A A A A A
DUNE DUNE DUNE
Consortia | | Consortia Consortia

I I
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FDC Integrated Team

Technical Advisor
S Rajagopalan

* [nteraction between Collaboration &

DOE Project

« Support from

Deputy Project Director
for Far Detectors
131.FDC
M Nessi

[

Joint Project Office
EDC Dedicated Resources

Project Controls

C Burk, Lead

JPO

* Dedicated
Project Controls
& Procurement

 Building
SD-based team

wed D Moore
|
Project Manager | B Wolfe
. J Kramer
for Far Detectors and Cryogenics | _] P " 1D
131.FDC.01 | rocuremen . Func:tn
J Macier : vee
: Joint Project Office
: ESH Risk Management
= Legal Financial Management
Procurement Review Office
Quality Assurance Human Resources
Technical Coordination FD1 & FD2 Cryogenics CD Readiness Integration & Configuration Control &
FD1, E James Deputy Project Mgr Deputy Project Mgr Deputy Project Mgr Installation Systems Engineering
FD2, S Kettell, BNL J Bishop D Montanari M Verzocchi (J Macier) Megr, J Fowler, Duke Univ
I 1
| |
Consortia CAMs Cryogenics | Facility Support & | | Electrical Engineering
! Services | T Shaw
APA CRP FD1APA FD2 CRU/CRP D Montanari : M Pfaff : ) .
CTouramanis, Univ Liverpool® D Duchesneau, B Rebel, UnivWI M Worcester, BNL | Young | S Whiteaker | Mechanical Integration
J Evans, Univ Manchester 4 IN2P3~ M Adamowski | o Electrici = M Zhao, BNL
$ Vlachos, CERN A S Tufanli, CERN A ED1/FD2 HV FD2 BDE M Defariey ' [ issctncans ! K Zeug, UW
. | e Mechanical Techs | 4
B Yu, BNL C-J Lin, LBNL M Graf | o Cabling Tech | J Freitag
S Magill, ANL  V Tishchenko, BNL MMaciazka e — — —— — — I SRl L [ N Joniak, BNL
HV TPC Elect & Bsubndl F———————- > e Transport & Crew | | s Pingulkar
F Pietropaolo, CERN* D Christian® odn | * Rigging |
B Yu, BNLA C-J Lin, LBNLA DT BILE e A T Nichols ! o survey !
= L, : : Compliance
| o |
FD1/FD2 PDS FD1/FD2 DA FD1/FD2 PDS | Logistics - O BellErameIIo, CERN
E Segreto, UNICAMPA G Lehmann, CERNA D Warner, Colorado State Univ ! — Llakubec M Zimbru, CERN
D Warner, Colorado State Univ A AThea, CERN A P Shanahan S | S Thompson G Buccino, CERN
F Terranova, INFN A A Kaboth, RHULA | —_—m-
F Cavanna J Freeman | Cavern Outfitting and
P Shanahan P Ding : — Cryostat Installation
I ‘™ (J Macier)
|
TDE Calibration/Cryogenic | W
D Auriero, IN2P37 Instrumentation : | o nsta tagrc\:t
T Hasegawa, KEK” J Maneira, LIPA S 43l gvﬁr“,
S Gollapinni, LANLA iller
A Cervera, Valencia A
Installation (Future)
e Managers
Risk J Asadi, UT-Arlington T . Mechgmcal -
Quality Control V Tishchenko, BNL A Technical Lead R ——
Networking B King Secondary Position

ProtoDUNE
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Personnel Risks

Risk ID Risk Title Probability Schedule Impact

RT-131-FDC-PM-181 [PM] Loss of key personnel 20% 0—125— 250 k$ 0 — 1 — 4 months
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FDC Scope defined in WBS Dictionary

131.FDC

Far Detectors + Far Site Cryogenic Infrastructure

[
131.FDC.01

[

I

I

[

131.FDC.05

I

|
131.FDC.07

131.FDC.02 131.FDC.03 131.FDC.04 131.FDC.06
+ The Far Detect - 2 = Al || e
e ar e e C O rS Project Far Detector 1 Far Detector 2 Far Site Cryogenics Far Site Integ.ratlon & Fa‘r l?etector 1 LBNF/DUNE'
Management Infrastructure Installation Preliminary Design Conceptual Design
FD1 and FD2) and
( ) 131.FDF.02.01 131.FDF.03.01 - 3 131.5.:DC.05..(.)1 131.FDC.06.01
. ) — Project - Project | Fyagenics | FarSite Facility | Cryostat Design
Far Site Cryogenic Infrastructure (C S
y g Management
. 131.FDC.02.02 131.FDC.03.02 131.FDC.05.02 131.FDC.06.02
p rOJ e Ct | I I an ag e | | I e nt 1 Anode Plane | Charge Readout 131.FDC.04.02 | | FarSite Cavern — ProtoDUNE | Detector
] Assemblies Units | Nitrogen System Outfitting & Cryostat & Cryogenics
. Installation
d e S I g n 131.FDC.03.03 131.FDC.06.03
! ljllg: ?/%3:';3 I Charge Readout | 131.FDC.04.03 F1316F'2c'05'(;31 Far Detector 1
. . Plane LAr Receiving Facility are ECt.Ol' — Installation &
abrication,
Preliminary Design
131.FDC.03.04
. || 131.FDC.02.04 || Top Drift 131.FDC.04.04 131.FDC.05.04
construction, TPC Electronics i | Argon Distibution | Far Detector #2
and Vents Installation
131.FDC.03.05
and installation, [ ssuocomes | || wtrocmo
| Photon Detector ottom Bri —  Miscellaneous Far — Integration &
. Electronics 4 2 g N
for the LBNF/DUNE-US Project
L] 13]6:%2.2306 | | 131.FDC.03.06 131.FDC.04.06
. Motiitoring High Voltage — InKind Contributions
Y t I A t M d 'I: d Support & Installation
Control Accoun anagers aefrine |
131.FDC.02.07 131.FDC.03.07
— Cryogenic —{ Photon Detector 131.FDC.04.07
- Instrumentation System Process Controls
e Def DOE/non-DOE
efnes non Scope
DILFOCOR.03 131.FDC.03.08 131.FDC.04.08
] Anode Plane | Data Acquisition ! llati
- See also DUNE MOU annexes i [ Joutheralpen,
Purge, Cool Down
131.FDC.02.09 131.FDC.03.09 T30 EBE G 00
—  TPC Electronics — Cryogenic 1. G '0,‘
CD-3a Instrumentation | Cryogenl'c.Flwds and
Filling
131.FDC.02.10
“—  Photon Detector
CD-3a
. . ]
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131.FDC.02 - Far Detector 1 (FD1)

Completed final designs
Fabrication at labs &
universities

Major procurements from
Fermilab and Brookhaven
National Lab

Full-scale prototypes
completed

Custom hardware developed
"In house" (national
laboratories and universities)
from the design to the
manufacturing

Component descriptions have

been prepared to assist with
ICE

WBS DICTIONARY

Design, prototyping, procurement, fabrication, and installation of one 10kT Liquid Argon (LAr) detector to
be built underground at SURF in South Dakota. Far Detector 1 (FD1) will utilize horizontal drift technology.
FD1 will be funded by both DOE and international partners. This effort include the management,
oversight and travel.

DOE: Assembly of 15/152 Anode Plane Assemblies (APAs) including fabrication of necessary components
and cable harnesses and CR, G-bias, CE adapter and SHV boards for all APAs. Component fabrication
(with exception of resistive panels) for and assembly of Cathode Plane Assemblies (CPAs). Component
fabrication (with the exception of profiles) for and assembly of Field Cage Modules. Electronics and
supporting infrastructure needed to read out all of the active TPC channels including both cold front-end
and warm readout electronics. Photon Detector (PD) rails and cables for all APAs. PD warm readout
electronics and monitoring system. DAQ dataflow server hardware and system software development.
Component fabrication for and assembly of cryostat purity monitors. Contributions to the conceptual
designs of FD1 elements are captured in WBS 131.FDC.07. Contributions to the preliminary designs of
FD1 elements and the fabrication of ProtoDUNE-I detector components are captured in 131.FDC.06.

non-DOE: Assembly of 137/152 APA modules including fabrication of necessary components as well as
geometry boards and mesh grounding panels for all APA modules. Resistive panels for CPAs and profiles
for Field Cage Modules. Detector high-voltage delivery system (Power Supply, Cables, Filters, and
feedthrough). Photon Detector photosensors and cold front-end electronics for 1500 PD Modules.
Component fabrication for and assembly of 1500 PD modules. Hardware for DAQ timing, readout, and
high-level data filtering systems. Software development for control, configuration, and monitoring
systems. Component fabrication for and assembly of cryostat temperature monitors.

10
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131.FDC.03 — Far Detector 2 (FD2)

WBS DICTIONARY

All phases of design, prototyping, procurement, fabrication, and installation of one 10kT
Liquid Argon (LAr) detector to be built underground at SURF in South Dakota. Far

¢ Com pleted f| nal deS|g NS Detector 2 (FD2) will utilize vertical drift technology. FD2 is funded by both DOE and
. - . o international partners. This effort includes the management, oversight, travel and
¢ Fabr|Cat|On at |abS & Un|VerS|t|eS support for installation in South Dakota.
e Major procurements from
J ] p DOE: Assembly of 80/160 Charge Readout Planes (CRP) (bottom) including fabrication of
Ferm |Iab and BrOO kh aven necessary components (anodes, adaptor boards, support feet), but excluding the
. composite support frame and the assembly of anode panels into an anode plane.

Nat|0na| I—ab Component fabrication (with the exception of profiles) for and assembly of Field Cage

Modules. Electronics and supporting infrastructure needed to read out all of the CRP
[ ] -

FU” Scale prOtOtypeS Completed channels including both cold front-end and warm readout electronics. Photon Detector
System (PDS) x-Arapuca mechanical frames and cold electronics and assembly of 320
cathode PDS modules. DAQ dataflow servers (42) and software. Component fabrication

® MOStly custom and assembly of five (5) purity monitors.
1,
hardware developed In non-DOE: Assembly of 80/160 CRP modules (top) including fabrication of necessary
house" (n atlona| components (anodes, adaptor boards, composite support frame, su.spensmn system) and
] ] o design of the CRP support superstructure. Cold and warm electronics for readout of the
|ab0|’at0r|es and unive rS|t|eS) 80 top CRP modules. Profiles for Field Cage Modules, 80 cathode modules and
. suspension system. Detector high-voltage delivery system (Power Supply, Cables, Filters,
from the deSlg n to the and feedthrough). Photon Detector photosensors, dichroic filters, wavelength shifting
: plates and warm electronics for all 640 PDS Modules. Assembly of 320 membrane
man UfaCtU Il ng mounted modules. Hardware for DAQ timing, readout, and high-level data filtering
systems. Software development for control, configuration, and monitoring systems.
Component fabrication and assembly of cryostat temperature monitors.
11 01.16.2024 Macier | FDC Introduction LBNF/SUN



131.FDC.04 - Far Site Cryogenics Infrastructure

Infrastructure Cryogenics includes Argon Receiving
facilities, Nitrogen System, Argon distribution
(pipes/valves), Cryostat Pressure control system,

GN2 supply to cryostat insulation.

Process controls includes readout modules, PLC
architecture, HMI/SCADA, ODH, Integration.

LAr procurement for two 17.5 kton modules with

ability to conduct additional purchases for future

modules.
The FDC Cryo scope is acquired using an

engineering/manufacturing/installation/testing (or
startup/commissioning) approach. The documentation
that we have prepared is adequate for acquiring the

systems with this method (SOW, Interface
documents, 3D envelope models, etc.).
Process controls is "in house"

WBS DICTIONARY

Design, procurement, on-site installation, integration and testing
of Infrastructure and Proximity cryogenic systems to support two
17-kt total mass detectors. Infrastructure includes LAr
procurement as well as installation of the In-Kind Contributions.
Includes design of the internal cryogenics, which will be provided
as In-Kind Contribution.

DOE: The Infrastructure cryogenics (a DOE responsibility) includes
the Nitrogen System (Refrigeration System, LN2 buffer tanks,
LN2/GN2 distribution, Nitrogen generation), Argon receiving
facilities on the surface, Argon distribution, miscellaneous items
(GN2 purge of the cryostat insulation and cryostat pressure
control system), and the installation of the Proximity Cryogenics
delivered as In-Kind-Contribution, as well as assistance to
partners delivering In-Kind Contributions. Design, procurement,
installation and testing of the process controls are included. Labor
and M&S Travel supporting purge, cool down and fill are also
included.

Non-DOE: The Proximity cryogenic system includes reliquefication
and purification sub-systems, associated instrumentation and
monitoring equipment and LAR circulation pumps.

12
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131.FDC.05 — Far Site Integration & Installation

Labor and material to support
Installation of cryostats (IKC),
Infrastructure and detectors

Includes labor for services as well as
dedicated installation activities

Final design complete for infrastructure
Procurements include COTS,
fabrication and services

Significant installation prototyping
activities completed to inform labor and
material estimates

Some aspects are close to facility
construction (cavern outfitting)

WBS DICTIONARY

Integration and installation coordination at SURF. Includes M&S and
labor to support cryostat installation and detector installation support
for two 10kT Liquid Argon (LAr) detectors. Also includes post-FSCF cavern
enhancements such as bridges, stairs, mezzanines, barracks and CUC
control room outfitting. Cryogenics installation activities included in
131.FDC.04.

Cryostats and Internal Cryogenics are nonDOE deliverables. FD consortia
also provide support for detector installation.

13
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Finalizing designs, building technical readiness and preparing to start SD work
y AN | 1478 ‘ L s

« Final Design Complete AV
- Technical Design Reports Sl

- Prototyping activities &
testing processes

* Planning o =3 ;
- Procurement il ey | | Vs e i | = WA
- Updated estimates ol i, o= Al /) Ll

- Coordinating with our
team -> October workshops!

- Settling scope with partners -> MOUS signed!
- Documenting our plans

At CERN, Universities, BNL, FNAL

LBNF/CUVE

14 01.16.2024 Macier | FDC Introduction



FDC Design Maturity

In this summary, 1&1 is fully assigned to FD1 and FD2
Design Status as of May 31, 2023

3-May-23 Design Status

% Design Maturity Comment

131.FDC.02.02 FD1 Anode Plane Assemblies (APA) Final 98% PRR in March 2022

131.FDC.02.03 FD1 High Voltage (HV) Final 90% FDR in Oct 2022

131.FDC.02.04 FD1 TPC Electronics (TPC Elec) Final 93% partial PRR in March 2022; FDR in Aug 2022

131.FDC.02.05 FD1 Photon Detector (PDS) Final 93% FDR in March 2023; SiPM PRR Nov 22; Rails/Cables Oct 22 i

131.FDC.02.06 FD1 DAQ and Monitoring (DAQ) Final 90% FDR in Feb 2023  Technology Readiness

131.FDC.02.07 FD1 Cryogenic Instrumentation Final 90% FDR Jan 2023; Final Prototypes in ProtoDUNE-HD-Module 0 Assessment performed

131.FDC.03.02 FD2 Charge Readout Units (CRU) Final 90% FDR in Apr 2023

131.FDC.03.03 FD2 Charge Readout Plane (CRP) Final 90% FDR in Apr 2023 fOI’ Far Detector 1 & Far

131.FDC.03.05 FD2 Bottom Drift Electronics (BDE) Final 93% FDR in March 2023 Detector 2

131.FDC.03.06 FD2 High Voltage (HV) Final 90% FDR in Apr 2023 . .

131.FDC.03.07 FD2 Photon Detector System (PDS) Final 90% SiPM PRR Nov 22; FDR in April 2023 * Design F:omplet!on

131.FDC.03.08 FD2 Data Acquisition (DAQ) Final 90% FDR in Feb 2023 calculations defined by

131.FDC.03.09 FD2 Cryogenic Instrumentation Final 90% FDR Jan 2023 “Design Maturity

131.FDC.04.02 Nitrogen System Final 100% Subcontract signed. Assessment Process” in

131.FDC.04.03 LAr Receiving Facility Final 100% Acquisition document prep completed; FDR completed. LBNE/DUNE-US Project

131.FDC.04.04 Argon Distribution and Vents Final 86% FDR completed. Finalizing acquisition documents. Management Plan (section

131.FDC.04.05 Miscellaneous FS Cryogenics Items Final 61% FDR completed. Finalizing acquisition documents. 6 1)

131.FDC.04.06 In Kind Contributions Support and Installation Final 93% FDR completed. Finalizing documents for partners. ’

131.FDC.04.07 Process Controls Final 77% FDR completed. Working on logic specs, typically after Final Design completed. . Cryogenics design maturity

131.FDC.04.08 Post Installation, Purge, Cool down Final 62% Requirements well defined. Statement of Work in progress. is estimated differently,

131.FDC.04.09 Cryogenic Fluids and Filling Final 80% Requirements well defined. Statement of Work in progress. c

131.FDC.05.01 FS Facility Support & Services Final 90% mostly LOE; Rigging design needed usmg a contracted

131.FDC.05.02 FS Cavern Outfitting and Cryostat Installation  Final 90% FDR in Apr 2023 engineer/manufacture/

131.FDC.05.03 Far Detector #1 Installation Final 90% FDR in Apr 2023 procure/install method

131.FDC.05.04 Far Detector #2 Installation Final 90% FDR in Apr 2023 based on preparation of

131.FDC.02.08 FD1 Anode Plane Assemblies (APA) CD-3a Final 100% PRR in March 2022 reference design by Project

131.FDC.02.09 FD1 TPC Electronics (TPC Elec) CD-3a Final 100% PRR in March 2022

131.FDC.02.10 FD1 Photon Detector (PDS) CD-3a Final 100% o

131.FDC.05.05 Integration and Installation CD-3a Final 100% Corleremmsi ot Prociorm Marinipe . ZCWBS element Design Maturity x cost of associated WBS element)
i iiliccienic il ol total cost of all associated WBS elements ’

FDC Overall Design Maturity 92%
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https://edms.cern.ch/document/2895515
https://edms.cern.ch/document/2895515
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=117&filename=PMP-OverallProject.pdf&asof=2023-08-25
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=117&filename=PMP-OverallProject.pdf&asof=2023-08-25

Interface Risks

Risk ID Risk Title Probability Schedule Impact

RT-131-FDC-FI-101 [I&l] Scope is missing due to poor 20 % 500 -- 2000 -- 5000 k$ O -- 1 -- 3 months
interface definition at Far Site

16 01.16.2024 Macier | FDC Introduction LBNF/DUNVE



DUNE Participation (orange) + LBNF (Cryogenics) in-kind contributors
Far Detector Partners

High Voltage
FD1, FD2

Electronics
FD2-T

Anode Plane

Assemblies - FD1
Charge Readout
S L] E Planes - FD2
rah —/———
1=

BE= 1pc Data Acquisition

Electronics FD1, FD2, ND

FD1, FD2-B CALCI

FD1, FD2
L =

DUNE Far Detector consortia are responsible to deliver
their scope. DUNE-US is a contributor to DUNE.

Cryostat & Cryogenics are in-kind contributions to LBNF
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LBNF excavation at Sanford Lab on schedule for June
2024 completion

By Wendy Pitlick Black Hills Pioneer May 13,2023 %0

A drill and mucker are seen excavating for the Deep Underground Neutrino Experiment at the 4850 Level at SURF. Photo by
Matthew Kapust, Sanford Underground Research Facility

Matthew Kapust

Listen to this article now 1.0x
@ Powered by Trinity Audio

LEAD — The world is coming to Lead and anxiously awaiting the excavation and outfitting of the Long
Baseline Neutrino Facility that will house the Deep Underground Neutrino Experiment

On Wednesday, representatives from Fermilab, along with scientists and engineers involved with building
DUNE and officials from the Sanford Underground Research Facility hosted a community information
meeting to provide updates about progress for the massive facility and experiment, and answer any

questions. Lead residents and interested stakeholders filled the conference room at the Sanford Lab
- - ans 7
Homestake Visitor's Center D N\
\ B \H
1 AN
“The world is coming to Lead,” Fermilab’s Jolie Macier, who is involved with building the DUNE
experiment, told the residents as she explained the global involvement for DUNE that includes 1,300

collaborators from 33 countries and CERN, and 200 institutions. DUNE is being hailed as the largest
neutrino experiment in the world.
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LBNF/DUNE Far Site Summary Schedule

Excavation subproject
creates the underground
cavern space, installs
cranes, wall supports &
ceiling anchors for
cryogenics mezzanine

Buildings & Site
Infrastructure
subproject installs all
house services:
electrical, ventilation,
architectural, chilled
water, fire protection

FDC subproject installs
cryostats, detectors &
cryogenics; LAr filling

Category FY 22 FY23 FY24 FY 25 FY 26 FY27 FY28 FY29
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2
North Cavern Concrete Inverts E);cnac\;ae':: Tnverts —
‘ North Cavern Complete ’[\)Aelir(l:'obilization =
_Ce ntral Utility Cavern Excavation BSI —
Cryo | ]
Central Utility Cavern Concrete Inverts Detector I
Potential Delay | ]
outh Cavern Excavation Milestone L 4
i
=' """"" South Cavern Concrete Inverts Critical Path i I
-Ross Brow Excavation Near Critical Path =~ =s===ses
Remaining Drift Concrete Inverts
. Demobe North Cavern excavation equipment
. Demobe GUC excavation equipment
. Demobe South Cavern excavation equipment
-Demobe Concrete equipment
H
’AUP: FSCFEXC Complete (current)
. Potential Delays
’AUP: FSCFEXC Complete (projected)
Crane/Hoist Award ;
H
Crane/Hoist Fabrication
North Cavern Crane/Hoists Installation
- South Cavern Crane/Hoists Installation
FSCF-BSI T rocurement and Long Lead Purchases
‘ FSCFBSI SP - CD2/3 - ESAAB Approval ;
H
‘ Limited Notice To;Proce Bd (for mobe)
"Ful Notice to Proceed (start underground)
H
BSI Construction scope
North Cavern BSI
South Cavern BSI
- AUP: BSI handoff of North Cavern to FDC
Detector Install ”1_
Detector Install #2 _
L EVF BGIERE Intarfaras 3073 08 13 view Gt Rt A AN e A m AnaDAmAr® Evnrace
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LBNF/DUNE-US Far Site Schedule

« Handoffs from FSCF/EXC
and FSCF/BSI are very clear

« FDC work begins in

« Significant planning to
understand and define
conditions at handover and
during co-working timeframe

 FDC interfaces to
FSCF/EXC, FSCF/BSI
defined

 Phased Transition to
Operations for LBNF/DUNE
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Fotential Delay [ |
.. et rps s
u—-ncnmlm Critheat Fath
[ poss e Bncanition Menr Critical Fath | oo
|| Remainieg Diifa Comrete lmmuits
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| ——
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F3CF-331 —__ —
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FSCF/EXC and FSCF/BSI Med/High Risks — Impacts to FDC (Subset)

* Most FSCF/EXC will be retired imminently as EXC is nearly complete

« FS Unavalilability of SURF or FRA supplied systems & spaces at SURF-high prob, low imp (BSI)
« Escalation/Market uncertainty exceeds plans (BSI)

* Ross shaft logistic interference EXC/BSI/Cryostat #1 delays FSCF contractors (BSI)

» Cranes for North Caverns arrive late to EXC Subproject and Impact FDC Subproject (EXC)
* FS SURF infrastructure projects impact LBNF/DUNE project (BSI)

« Specialized construction labor is unavailable (BSI)

» Cryogenics or FD changes impact layout/design of Far Site facilities (BSI)

« Shaft Piping Contracted Outside SDSTA (BSI)

« Conveyor System Removal Required (EXC)

* General Logistics/Subcontractor Productivity Delays (BSI)

« Commissioning Delays (BSI)

 FS ESH Incident Stops Work Temporarily (BSI)
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Key FDC Assumptions (i)

« Contributions to LBNF are documented in Project

Planning Documents; DUNE deliverables are delineated B Fomen ?Ross campus
S (en!arggd below)

iIn the DUNE MOU Annexes — signed in November!

* Installation activities take place in Lead, SD, at Sanford
Underground Research Facility (SURF)

« At SURF, FDC activities (surface & underground) occur
iIn DOE-leased space, adhering to Fermilab ESH
governance (10 CFR 851)

« SURF’s Ross Shaft is available for LBNF/DUNE-US
Project use; Yates Shaft is for emergency secondary
egress

« Underground activities occur in the LBNF campus at
4850 and 4910 levels, beginning first in the North
Detector Cavern. There is a period of concurrent work at Aiszon

Receiving

SURF with FSCF/BSI. station
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Key FDC Assumptions (i)

* There is insufficient laydown space at the SURF site; FDC must provide its own SD regional storage

 Shift work is optimized to support partners & compliance with underground headcount limits. SDSTA
refuge chamber will be expanded to support 250 persons

« FDC access at SURF must comply with the requirements of their Risk Transfer Protocol including
insurance. Costs are supported by Host Lab.

« FDC costs include power & Ross Shaft hoisting. Costs are also supported by Host Lab.
 The LBNF/DUNE-US Joint Project Office provides overarching management support

« Maintenance of conventional facilities is the responsibility of Fermilab Neutrino Division and
Infrastructure Service Division, based on the FSCF/BSI Transition to Operations

« DUNE Coordination Office & SDSD facilitate host lab services to FDC
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Facility Risks - Access

Risk ID Risk Title Probability Cost Impact Schedule Impact

RT-131-FDC-PM-010 [PM] Unavailability of SURF- 50 % 375 -- 750 -- 1500 k$ 0.5 -- 1 -- 2 months
/[FRA-supplied systems at
SUREF - High P / Low impact

RT-131-FDC-PM-006 [PM] Ross skip hoist brakes 30 % 500 k$ 2 months
failure

RT-131-FDC-PM-012 [PM] Unavailability of SURF- 20 % 750 -- 1500 -- 4500 1 -- 3 -- 6 months
/FRA-supplied systems at k$
SUREF - Low P / High impact

RT-131-FDC-PM-007 [PM] Ross skip drum cracks 15 % 687 k$ 1.5 months
require repair

RT-131-FDC-PM-182 [PM] Oro Hondo shaft 5 % 0 -- 50000 k$ 0 -- 24 months
ventilation path is blocked
(FDC)

Tl
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Facility Risks — SURF expansion

Risk ID Risk Title Probability Schedule Impact

RT-131-FDC-PM-009 [PM] SURF underground cavern 15 % 5700 -- 11400 -- 1.5 -- 3 -- 6 months
expansion project impacts 22800 k$
LBNF/DUNE project

RT-131-FDC-PM-126 [PM] SURF underground drift 20 % 400 -- 800 --  0.5--1 -- 2 months
expansion project impacts 1600 k$

LBNF/DUNE project
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Facility Risks - occupancy

Risk ID Risk Title Probability Cost Impact Schedule Impact

RT-131-FDC-FD-301 [DAQ] FD1 SURF 10 % 0 k$ 0 -- 1 -- 3 months
infrastructure stability impacts
DAQ uptime

RT-131-FDC-FI-004 [I&l] Underground Occupancy 10 % 0 k$ 0 -- 3 -- 6 months

limit not enough to execute
work as planned

RT-131-FDC-FI-001 [I&l] Membrane Cryostat 5% 100 -- 500 -- 1000 k$ 3 -- 6 months
damaged during Detector
Installation
RT-131-FDC-PM-011 [PM] General Security at SURF 4 % 0 -- 1000 k$ 0 -- 6 months
RT-131-FDC-CR-112 [CRYO] Oxygen deficiency 1% 0 -- 50 -- 100 k$ 0 -- 2 -- 4 months

hazard (ODH) incident caused
by rock fall from the cavern

RT-131-FDC-FI-028 [I&l] Fire inside the cryostat 1% 500 -- 5000 k$ 1 -- 12 months
during installation
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Fy 24 FY 25 FY 26 FY 27 FY 28 F‘f29' FY 30 Fy 31
Q2 03/ 04 Q1 G2 03 Q4 Q1 Q2 03 Q4 Q1 Q2 O3 04 Q1 02 Q3 Q4 01 02 Q3 Q4 Ql Q2 a3 Q4 al Q?

I n Stal I at i O n FDC Milestones @ 5D Storage available for cryostat material =

€ start training 18] staff Milestone

S C h e d u I e 4 Authorization for use and possession EXC to BSI (AUP) Cryostat
Infrastructure
’ BSI to FDC transition in the North Cavern and start of FDC work Detector
Filli
4 B5l to FDC transition in the South Cavern ——

’SD Storage available for detector material

° F D C u n d e rg ro un d . ’Authcrl‘zation for use and possession of surface areas BSI to FDC (AUP)
WO rk in S D beg INS in @ Central utility cavern handoff from BSI to FDC
. @ start of FDC work in the South Cavern
North Cavern Wlth @ Detector #1 ready for installation
Wa r m # 1 C ryo Stat Detector #2 ready for irustaIIa‘tl’an;art I T R
(C E R N I KC) start physics with Detector #2 §

|nSta”at|On FDCI&I v |Warm structure Cryostat #1

nftall surface DAQ UPS & Networking

Category

|| By

| Warm structure cryostat #2

¢ Storag e S U p pO rtS [ oufitting wark in CUG, including UPS
del IVe ry Of Cryostat W install stairs North Cavern

| |Cold insulation Cryostat #1

CO m po n e ntS p rl O r to I install detec_tor& cr_yogenic mez_za_nines MNorth Cavern
Start Of u n d e rg rO u n d -Barracks installation and outfitting North Cavern

Minstall cold boxes in FD1 cleanroam

WO rk . Install cable trays & mini-racks on cryostat top FD1
[ install FD1 cleanroom infrastructure

° FDC aCtIVItIeS [l install AC & UPS power to mezzanines (CUC to FD1)

Ninstall bridges & walkways North Cavern

CO ntl n u es S u rface an d _Irl1lstall_at|'cn T: FD1 comphcnems on top of cryostat
u nderg round as .Insta stairs, walkways South Cavern

[ install detector & cryogenic mezzanines South Cavern

FSC F/BSI |S | |Cald insulation of Cryostat #2

[P Barracks installation and outfitting South Cavern
CO m p | eted [ installation of FD1 components inside the cryostat
. . [ install FD2 gleanroom infrastructure
° Dete Ctor Instal Iatlon Installation of FD2 components on top of cryostat [

Closure of the TCO Cryostat #1[7 ]

aCtIVItIeS Su pported by Installation of FD2 components inside the cryostat [
FDl/F D2 COnSOr“a Cooling and ﬁlIingowaostat#l_

Closure of the TCO of Cryostat #2[]

Cooling and filling of Cryostat +2
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FY 24

Category FY 25 FY 26 FY 27 FY 28 Y25 FY 30 FY31
03 04 01 02 03 Q4 0Ol 02 Q3|04 0Ol Q2 Q3 ©4 Q1 Q2 03 04 Ol 02 03 04 Ol Q2 Q3 04 Q1 Q2
SD Storage available for cryostat material
SChed u Ie Su m mary @ start training I8 staff Mieson MY o
ey = . @ Authorization for use and possession EXC to BSI {AUP) ﬁ#’;iﬁ:uum :
FaC| I |ty Suppo rt &_ Se rvices @ £51 to FOC transition in the North Cavern and start of FDC work Detector ]
B3l to FDC transition in the South Cavern Fling -
1 3 1 . F D C . 05 . O 1 ’SD Storage available for detector material
4 Authorization for use and possession of surface areas BSI to FDC (AUP)
@ Central utility cavern handoff from BSI to FDC
@ start of FDC work in the South Cavern
4 Detector #1 ready for installation
Detector #2 ready for installation €
o Start physics with Detector #14p
start physics with Detector #2 €
FDCI&I |Warm structure Cryostat #1
[ install surface DAQ UPS & Networking
| | Warm structure cryostat #2
[ oufitting work in CUC, including UPS
M install stairs North Cavern
oL Lo | |Cold insulation Cryostat #1
ACthltl es for FaC| I Ity I install detector & cryogenic mezzanines North Cavern
. -Barracks installation and outfitting North Cavern
Support & SerVICeS Winstall cold boxes in FD1 cleanroom
1 . Install cable trays & mini-racks on cryostat top FD1
S pan th ee ntl re [ Install FD1 cleanroom infrastructure
installation and filli ng [l install AC & UPS power to mezzanines (CUC to FD1)
. Ninstan bridges & walkways North Cavern
pe rl Od for F D C , [ installation of FD1 components on top of cryostat
. . . Install stairs, walkways South Cavern
Startl n g Wlth re g I O n al .- Install detector & cryogenic mezzanines South Cavern
. | | Cold insulation of Cryostat #2
Sto rag e ! CO n Cl u d eS [ Barracks installation and outfitting South Cavern
Wlth h an doﬁ to I installation of FD components inside the cryostat
. P install FD2 cleanroom infrastructure
O pe ratl ons Installation of FD2 componeants on top of cryostat [
Closure of the TCO Cryostat #1[ |
Installation of FD2 components inside the cryostat [
Cooling and filling of Cryostat #1_
Closure of the TCO of Cryostat #2[ 7]
— Cooling and filling of Cryestat #2 | NG
— —
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Facility Support & Services- 131.FDC.05.01

« Supports all Installation activities, starting with cryostat installation
and continuing though LAr filling (Cryogenics scope)

« Regional storage (warehouse & laydown yard) are the first services
organized by FDC,; requirements established through engagement
with FDC team: cryostat, cryogenics & detector consortia

* Provides Logistics services support storage,
transportation from interim storage to SURF
and delivery to caverns

 Logistics planning considers movement of
materials and personnel

« Material Handling Equipment + Repair
» General Consumables + ESH PPE

« Equipment maintenance, office space, janitorial
services, portable restroom, trash, recycling

T i )
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Schedule Summary:
Cavern Outfitting &
Cryostat Installation
131.FDC.05.02

Activities for Cavern
Outfitting & Cryostat

Installation
commence with
receipt of the caverns

from Conventional

through support of
network costs until
Operations

Category FY 24 FY 25 FY 26 FY 27 FY 28 FY 29' FY 30 FY 31
02 03/ 04 Q1 02 03/ 04 Ql Q2 03 04 01 02 QO3 04 4l 02 03 Q4 01l Q2 03 Q4 Ol Q2 03 04 0l Q2
FDC Milestones @ 5D Storage available for cryostat material
@ start training I8 staff Milestone M o
@ Authorization for use and possession EXC to BSI (AUP) ﬂ:;zf;;cmre :
4 B5l to FDC transition in the North Cavern and start of FDC work Detector .
4 B5l to FDC transition in the South Cavern Filing —
’SD Storage available for detector material
4 Authorization for use and possession of surface areas BSI to FDC (AUP)
@ Central utility cavarn handoff from BSI to FDC
@ start of FDC work in the South Cavern
@ Detector #1 ready for installation
Detector #2 ready for installation €
Start physics with Detector #1
— start physics with Detector #2 §
FDCI&I | Warm structure Cryostat #1
[ install surface DAQL UPS & Networking
| | Warm structure cryostat #2
[ oufitting work in CUC, including UPS
M install stairs North Cavern
| |Cold insulation Cryostat #1
[ install detector & cryogenic mezzanines North Cavern
-Barracks installation and outfitting North Cavern
Minstall cold boxes in FD1 cleanroam
. Install cable trays & mini-racks on cryostat top FD1
[ install FD1 cleanroom infrastructure
[l install AC & UPS power to mezzanines (CUC to FD1)
Ninstall bridges & walkways North Cavern
I installation of FD1 components on top of cryostat
. Install stairs, walkways South Cavern
Lo . [ install detector & cryogenic mezzanines South Cavern
Facilities and continue | Cold insulation of Cryostat 2
[P Barracks installation and outfitting South Cavern
[ installation of FD1 components inside the cryostat
[ install FD2 gleanroom infrastructure
== Installation of FD2 components on top of cryostat [
Closure of the TCO Cryostat #1[7 ]
Installation of FD2 components inside the cryostat [

Cooling and filling of Cryostat #1_
Closure of the TCO of Cryostat #2[]

Cooling and filling of Cryostat +2
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Cavern Outfitting & Cryostat Installation - 131.FDC.05.02

» Cryostat Installation support: G10 & elastomeric bearing pads; grout & ventilation
* Mezzanines, bridge, walkways

« Central Utility Cavern outfitting (UPS, racks,
furnishings)

« Barracks & outfitting

* Electrical racks, UPS

* Permanent Stairs

» (HD) Detector Support System (rails &
feedthroughs)

« Underground and surface networking equipment,
In coordination with FNAL Computing & DUNE DAQ
consortium; Slow Controls
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» Steel frame = warm structure

* Internal insulation = cold structure
« Fabrication in process

« Material shipments begin in 2024

» First 1&l underground activity

* |Installation also IKC; |&l provides technician support &
Interfacing infrastructure

« Sequential installation, starting in north cavern (~1 year each)
- Warm structure — North Cavern
- Cold structure — North Cavern & Warm structure — South Cavern
- Cold structure — South Cavern

« Temporary Construction Opening allows access for detector
Installation
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Category FY 24 FY 25 FY 26 FY 27 FY 28 FY 29 FY 30 FY 31
02 03 04 01 02 03/ 04 01 02/ 03 04 01 02 03 04 01 Q2 03 04 01 02 03 04 01 02/ 03 04 01 Q2
FDC Milestones @ sD storage available for cryostat material
SChed u Ie Su m mary @ start training I8 staff ieeoniZEE o
- @ Authorization for use and possession EXC to BSI {AUP) E’f\’;iﬁdum :
Detector I nStaI Iatlon @ 251 to FDC transition in the North Cavern and start of FOC work Detector |
@ BSI to FDC transition in the South Cavern Flling -
1 3 1 . F D C . 05 . 03 ) D Storage available for detector material
@ Authorization for use and possession of surface areas BSI to FDC (AUP)
13 1 . F D C . 05 . 04 ‘Central utility cavern handoff from BSI to FDC
@ Start of FDC work in the South Cavern
4 Detector #1 ready for installation
Detector #2 ready for installation €
start physics with Detector #1 4
start physics with Detector #2 @
FDC & | Warm structure Cryastat #1
I install surface DAQ UPS & Networking
[ |Warm structure cryostat #2
[ oufitting work in CUC, including UPS
M install stairs North Cavern
| |Cald insulation Cryostat #1

Activities for Detector
Installation begin when
top of cryostat is available
and continue through
movement of detector
components into the
cryostat and conclude
with closing of cryostat
Temporary Construction
Opening (TCO)

I install detector & cryogenic mezzanines North Cavern
[ Barracks installation and outfitting North Cavern
Winstall cold boxes in D1 cleanroom
. Install cable trays & mini-racks on cryostat top FD1
[ install FD1 cleanroom infrastructure
[ Install AC & UPS power to mezzanines (CUC to FD1)
I Install bridges & walkways Morth Cavern
[ installation of FDL components on top of cryostat
. Install stairs, walkways South Cawvern
[ install detector & cryogenic mezzanines South Cavern

| Cold insulation of Cryostat #2
[ Barracks installation and outfitting South Cavern

I install FD2 cleanroom infrastructure
Installation of FD2 compaonents on top of cryostat (R
Closure of the TCO Cryostat #1[ ]
Installation of FD2 components inside the cryostat [

Cooling and filling of Cryostat #’_‘L_

Closure of the TCO of Cryostat #2[7]

I installation of FDL components inside the cryostat

Cooling and filling of Cryostat #2 [
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I Warm cryostat structure
' Cold cryostat Stru‘:ture_ etector Com onenl-teg:r:]sfruction
Far Detecto r #1 (H D) I nStaI Iatl O n Cryostat top installation_ Ery‘ostat come - ‘ - =
13 1 . F DC . 05 . 03 Cleanroom installation_ qui-ltj:::nrelntegratlon & Installation ?
First End Wall Installation.
° Dete Ctor com ponents Install Detector Slicesdl—z_r;_” " 5
Second End Wall Installation
- Anode Plane Assemblies Close TCOM
. . . . Finalize Detector
- High Voltage System, including Field Cages and i -
Cathode Plane Assemblies rill

- Photon Detector System, which are integrated into each Anode Plane Assembly
- Cold Electronics cabling and feedthroughs

- Data Acquisition System sl /| — .

- Cryogenic instrumentation T , ‘ ﬁé%%
* Includes work on top of cryostat & inside cryostat : = T LE)

- Installation activities inside cryostat occur using TCO '

* Includes significant temporary installation infrastructure =
- Structural steel cleanroom E s
- 12m’ high cold boxes for integrated testing - i 1
- Work platforms

Key Documents

« Approximately 12 months installation period FD1 Installation FD1 Cleanroom & APA Towers
Plan adjacent to cryostat TCO
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https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28524&filename=2023-04-18-SP1_Installation_Plan_Version_ICE.pdf&2023-08-25
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28524&filename=2023-04-18-SP1_Installation_Plan_Version_ICE.pdf&2023-08-25

Far Detector Installation — Top of Cryostat
131.FDC.05.03

131.FDC.05.04
» Detector installation starts during cold cryostat

Installation, with work on top of the cryostat:
- DAQ equipment is installed in the barracks

- Racks are installed on the detector
mezzanine for detector electronics

- Mini racks are installed on the cryostat
i — I L surface
= e - Cable trays from the racks to the DAQ &
- . | i electronics feed-throughs
- Gaseous Argon purge lines are installed to
the feed-throughs

- Flooring and railing is added to the cryostat
and mezzanines

« TPC installation progresses sequentially

Barracks on cryostat mezzanine
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Far Detector #2 (VD) Installation Detector Infrastructure on top of FD2 cryostat
131.FDC.05.04 j 53 \ \
. Detector components: N AN O N
- Data acquisition (DAQ)
- High Voltage (HV)
- Charge readout planes (CRP)
- Top Drift electronic readout (TDE)
- Bottom drift electric readout (BDE)
- Photon detection (PD)

- Cryogenic instrumentation I - -yt et
I Cold cryostat Structure Legend

. . _Cryostat top installation Detector Component Construction [N

* Includes work on top of cryostat & inside cryostat I orere——Sikdat L B o T
liestone

DAQ installation I

 Includes temporary installation infrastructure A e

Field cage assembly at SURF [
- - - - Cathode installation [l
« Approximately 12 months installation period o
Field cage installation_
Bottom CRP installation-
Finalize Detector [l]
TCO closure [ |

purge I
Fil!
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https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28524&filename=2023-04-10-FD2_VD_Installation_Plan_ICE.pdf&2023-08-25
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28524&filename=2023-04-10-FD2_VD_Installation_Plan_ICE.pdf&2023-08-25

Assumptions for installation (i)

 All detector components are delivered at the South Dakota Warehouse Facility (SDWF) at
least 3 months ahead of the delivery into the cavern (deliveries can start in January 2025)

- The APAs are an exception

- first 144 APAs are shipped (from Europe/from UChicago) to Fermilab for wire tension QC and storage,
then shipped to SURF (not enough spare to store APAs at SDWF

- last batch of APAs are shipped directly from Europe to SURF

 All detector components delivered in the cavern 4 weeks ahead of the installation
- Enough space in the cavern to have buffer against transport problems

. .
- .

Storage at FNAL Y Except for the last batch of APAs we

APA Construction

have built into the schedule 4 months of
float on the detector components

HV Components —

TPC Electronics —»|

PDS Components Y »  Storage at SDWF P ¥ » Delivery in the Cavern P——» Installation

3 months 4 weeks
DAQ Hardware I buffer buffer

Cryo Instrumentation
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Assumptions for installation (ii)

Work at SURF does not follow the five shifts (8 hours) per week schedule to take into account
iInefficiencies related to time required for cavern access, personnel will work on 10 hours shifts (4
shifts per week, 2 shifts per day)
- We are assuming for the moment that we will have
- eight 10 hours shifts per week during the installation of the warm structure of the cryostat
- six 10 hours shifts per week during the installation of the cold insulation of the cryostat

- eight 10 hours shifts per week during the installation of FD1 with Fri/Sat/Sun (only 1 shift per day on
Sat/Sun) will be devoted to QC activities and reserved for additional work in case of delay / problems

« For FD2 use six 10 hours shifts per week (Mon-Sat)

Schedule planning takes into account work inefficiencies at the level of ~50% based on experience
with the installation of MINOS @ Soudan mine, other underground experiments

Additional inefficiencies arising from access problem to SURF taken into account by addition idle
days in the schedule (7 additional days in Winter to account for snow days, mask the 10 days of the
Sturgis motorcycle festival during the installation of the detectors)

We have float built into the schedule during the installation of FD1, serves as mitigation for the
possible risks (delay / problems during the installation), see later for FD2 float in 1&lI

Actual schedule for the installation of the warm structure/cold insulation will be finalized when CERN
has chosen the contractor(s) who will do the work
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Prototyping — ProtoDUNE NP04 & NP02 at CERN Neutrino Platform

Full-scale detector components

Cryogenics system

Installation processes

Integrated teams
accomplishing work

1/20% scale cryostats

Anode Plane Assemblies (APA)
in ProtoDUNE NPO04; Integrated
APA in NPO4 cold box
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Installation Prototyping — Ash River, Minnesota

* Prototyping set-up at NOVA far detector

Full-scale testing

Participation from across consortia
and installation planning teams

|dentify lessons learned

Informs procedures and labor
estimates

Full-height (12 meter) prototyping at
Ash River, Minn (NOVA Far Detector)
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&1 Prototyping — APA Shipping Frame

* November 2022

* Critical Transport (FESHM 10300)
* Critical Handling (DOE-STD-1090)
 Structural behavior

"

| ‘ unmm}um W\m\\\ln.n
0 Y
|
|
)

» Shipping

neE

* Ross Shaft lowering
 Coordination of teams
« UK -> FNAL -> SURF

APA Shipping Frame (ASF) Test Lift |
at Ross Shaft (SURF), Nov 2022
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&1 Prototyping — Cryostat Steel

* Preliminary movement trials performed
by SDSTA with wood model.

« Design and engineering underway for tooling/
carts for manipulation and movement of L
beam in/out of cage for transport underground

- Cart design moving towards use of air casters

- AMTT working group advancing carts for trial
manipulations and movements in preparation
for installation.

* First L beam and | beam arrived at SURF Jan.
9th for trial manipulations and test lifts
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Planning for FDC |&I Staffing

« SD-based team includes LOE services & activity-based personnel for installation

* Hiring underway with strong engagement from Fermilab HR

FDC
Deputy Project Director LBNF/DUNE-US ESH Manager
FDC Executive Board ~ -—————— MNessi = [-————- M Andrews
*RODEO * s st Gt
ROUNDUP e
|
s . | | | |
Services Manager, MPfaff | . ) | Installation Manager Lead Engineering Manager
LBN F/DU NE-US Deputy, S Whiteaker }> { Activity Coardinators % (to be filled) J Fowler
May 24, 2023 | 11:30 a.m.-1:00 p.m. ‘ |
Wilson Hall Atrium ‘ | ‘ | | | ‘ |
‘ LOLgJI:(IESbZ"ngr ‘ Eletf?igian Leagel‘::ﬂhe[::if;i::iade ‘ g:z:ff:ar; Gro'zlﬁgl.lzgder Survey Lead ‘ Task Leaders ‘ Installation Managers — Electrical Engineer
\
isti - Mech Trade Day Shift Rigging Consortia, Contractors Day Shift Mechanical
Logistics Electricians | [ Surveyor
Lead Technician Crew —  Day Shift (Cryogenics, Cryostats, | = Lead Technician Engineer
S Thompson Crew 1&1, ...) Technician Crew m 5 Pingulkar
|| Network Night Shift ] S — 1 to be filled
Logistics Technician L] gLead Rigging Night Shift fi
Clg K Crew Night Shift |- Lead Technician Compllance
| Hers | Lead Technician Crew
i Cabling Techs Crew —— || OBeltramello, CERN
- Weekend Shift M Zimbru, CERN
Rigging I Lead Technician G Buccino, CERN
Weekend Shift Technician Crew
1 Lead L Installation
Sched
Crew = Welders crRduler
L Designer
to be filled
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FDC South Dakota Resources

 FDC I&l
 FDC Cryogenics

FDC SD Resources

140
* FD consortia/scientific
100

80

60
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| DB-29125 =

Document Number: DUNE DocD
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HR hiring planning

0z

Fy 24 Fy2s

Title

Mumber of
Hirez

Dec-23

lan-24

Feb-24

Mar-24

Elzctrical Enginser

Designer

Logistics Clerk

Rigging Group Lead

Rigzing Lesd

Imstallztion Scheduler Manzsger

Installztion Manzager

Electrician Lead

hech Technician Lead

Survey Lead

Transport Crew Lead

Safety Coordinator

mechanical technician

SRR SR N Nl Nl RETE NN R R SR Nl

Rigzing

(=
I

Surveyor

Transport Crew {Day)

12

mechanical technician

mechanical technician

Recruiting Events

Black Hills Jok Fair

Tapps

Hire the hills

Imternal Event

Gillette lob Fair

School OF Mines lob Fair

Fermilab Job Fair Lead
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HR Hiring and Events

RECRUITING

Global Services (Mission Support) — Candidate
selected - Offer in-process

Integration Manager (Mission Support) — Offer
Accepted — Starts March 5th

Construction Supervisor (FSCF) — Offer Accepted -
January 22, 2024

Designer — Offer Accepted — Starts February 19,
2024

Electrical Engineer — posted
Installation Scheduling Manager — posted

Installation Manager Deputies — to be posted this
week

Rigging Lead — to be posted late January

OUTREACH AND EVENTS 2024

« SD School of Mines & Technology — February 6

« Ellsworth TAP & Western Dakota Tech (Rapid
City) - February 7

« Mitchell Tech General Career Fair (Mitchell) —
February 22

« BIG Career and Internship Fair (Sioux Falls) —
February 27

« Black Hills State University Career Fair
(Spearfish) — February 29

« The Monument Job Fair (Rapid City) - March 6

« Sanford Visitor Center Spring Career Fair (Lead)
— April 16

* NorthWest Career Fair (Gillette, WY) 68+
employers last year — April 4
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LBNF and Mission Support FRA employees hired in 2023 with an average of 45 day
hiring average from job requisition to FRA hire date.

HR Generalist- Feb 2023

System Administrator- Feb 2023

Mechanical Engineer- May 2023

Senior Cryogenic Engineer- May 2023

Procurement- May 2023

HR Administrator- June 2023

Recruiter- Aug 2023

Logistics lead- Aug 2023

Communications and Community Relations Manager- Oct 2023
Project Controls Deputy Manager- Nov 2023

FRA employees hired in SD to support LBNF Project and FDC Subproject in 2023

a7
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EXit Interview Data FY23 — Retention Risk Overview

FY 23 Resignations 2% by Years of Serwvice

Top Termination Reasons % of Terminations 5007
S35
4 0%
Retirement 28% 3.00%
2 r2s
Other Employment 31% . I .
) 0-2 years 2-5 years S-10wyears 10-1% A5-20 years 204 years
years
Detailed reasons Liked Best about Fermilab Areas for improvement
*  Supervisor/Management « Science/Mission of Lab * Increase staffing
« Desire for change —
«  Other* . Work Environment . :_ncgease communication across
« Salary a
* Was not looking; contacted by another company/ * Interesting/Unique Work * Remove bureaucracy
recruiter/ former employer . |
People « Expand career paths

* Limited career path/ promotional opportunity « Professional Development

Opportunities
*QOther note — a few noted difficulty adjusting to relocating (to lllinois)
« Plan for retention in our hiring planning of approximately 5% based on FRA 2023 metrics.
 Enhanced SD onboarding & Orientation may help.
« Employee engagement will be critical

 Increase salary

48 01.16.2024  Macier | FDC Introduction LBN FI ooy

I



Personnel Risks (lI)

Risk ID Risk Title Probability | Cost Impact | Schedule
Impact

RT-131-FDC-FI-014 [I&I] Unavailability of FS Integration 50% 5000 — 2 — 6 months
Labor 10700 $k

RT-131-FDC-FD2-034 [FD2-PDS] Additional on-project labor 30% 100 — 500 $k 1 month
required during installation

RT-131-FDC-PM-171 [PM] Insufficient scientific personnel for 30% 450 — 1800 0 — 3 months
the FD1 integration and installation k$

RT-131-FDC-PM-172 [PM] Insufficient scientific personnel for 30% 300 —750k$ 0O -3 months
the FD2 integration and installation

RT-131-FDC-FD2-034 [FD2-PDS] Additional on-project labor 30 % 100 -- 500 k$ 1 months
required during installation

RT-131-FDC-FD2-059 [FD2-CRP] Insufficient contributed labor 30 % 25--75k$ 0.5 -- 2.5 month

for the installation of bottom CRP in FD2
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Risk/Contingency

Active Risk Management across FDC
Leverage enterprise tool with consistent processes

LBNF/DUNE Monthly Risk Management Board
with full Project participation & JPO coordination

Project Management risks dominated by SD work
Deliberate interface with FSCF/EXC and FSCF/BSI to

capture correlated risks

oF Fermllab

Office of Inte graed
Fldrnlr &Py

Lab Capabilities

Lab Achievements

Risk Management
Enterprise Risk
Project Risk
Operations Risk
Fermilab ERM Board

Risk Breakdown
Structure

Annual Lab Plan

POG Meeting

Lessons Learned Database

(FQTS)
IPPM Contacts

Recent

RME meeting notes

Workforce Actions
FY2020

OCPO-workplan

Row Labels ~ Count of Title

Risks - by WBS  onesigiie)

24
1 (Low) 57
2 (Medium) 32
3 (High) 13
Grand Total 126
Select L2 WBS / Operations activity by clicking icon below right
131.FDC - Far Detectors + FS Cryogenic Infrastructure |

Risks by L2 WBS

Edit

@ Risk Status

Risk Type Risk Status

: Closed - Managed (30)

# Risk Status

: Closed - Obsolete (46)

Risk Statu.

s : Closed - Retired (96)

Risk Status : Op

en (124)

@ Risk Statu

s : Open - Realized (2)

# Risk Status

: Proposed (18)

Risk Status

: Rejected (123)

& Add new item
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FDC PM risks reflect South Dakota based installation impacts

- Probabili' Cost Impact - Schedule Impa(ﬂ Risk Rank P* ImApn P * Im?acﬂ
RU-131-FDC-PM-099 [PM] Future escalation rates are uncertain Jolie R Macier 100.00% -12752 -- 0 -- 21094 kS 0 months 3 (High) 2,781 0.0
iRT-13l-FDC-PM-024 [PM] FS long-term housing unavailable Jolie R Macier 40.00% 2200 -- 5000 k$ 0 months 3 (High) 1,440 0.0
IRU—131—FDC—PM—103 [PM] Partner Insurance at SURF Jolie R Macier 100.00% -200 -- 1500 -- 3000 kS -- 0.25 -- 1 months 3 (High) 1,433 0.4
IRT-131-FDC-PM-026 [PM] US reinstates duties on steel imports from Europe Jolie R Macier 50.00% 1747 -- 3494 kS 0 months 3 (High) 1,310 0.0
IRU—131-FDC-PM-OOS [PM] Changes to the Estimate of Duties for Imports Jolie R Macier 100.00% -200 -- 500 -- 1500 kS 0 months 3 (High) 600 0.0
RT-131-FDC-PM-010 [PM] Unavailability of SURF-/FRA-supplied systems at SURF - High P / Low impact Jolie R Macier 50.00% 375--750-- 1500 k$ 0.5 --1--2 months 3 (High) 438 0.6
RU-131-FDC-PM-215 [PM] Fluctuations in exchange rates cause variations of the costs of detector Cheng-Ju Stephen Lin 100.00% -1500 -- 1500 kS 0 months 3 (High) 0 0.0
RU-131-FDC-PM-114 [PM] Offsite Indirect Rates uncertainty Jolie R Macier 100.00%  -2667 -- 0 -- 2621 kS 0 months 3 (High) -15 0.0
IRT-131-FDC-PM-009 [PM] SURF underground cavern expansion project impacts LBNF/DUNE project Jolie R Macier 15.00% 700 -- 11400 -- 22800 k 1.5 -- 3 -- 6 months 2 (Medium) 1,995 0.5
IRT—131—FDC—PM—182 [PM] Oro Hondo shaft ventilation path is blocked (FDC) Marco Verzocchi 5.00% 0 -- 50000 k$ 0 -- 24 months 2 (Medium) 1,250 0.6
IRT-131-FDC-PM-109 [PM] FS Medical Services Needed on-site Jolie R Macier 20.00% 5500 k$ 0 months 2 (Medium) 1,100 0.0
IRT—131—FDC—FI—023 [PM] [CD3a] South Dakota Taxes for cryostat #1 warm structure and labor Jolie R Macier 50.00% 977 k$ 0 months 2 (Medium) 489 0.0
IRT-131-FDC-PM-012 [PM] Unavailability of SURF-/FRA-supplied systems at SURF - Low P / High impact Jolie R Macier 20.00% 750 -- 1500 -- 4500 kS 1--3-- 6 months 2 (Medium) 450 0.7
RT-131-FDC-FI-051  [PM] South Dakota Taxes for I&I Outfitting & Detector Installation Labor Jolie R Macier 50.00% 734 kS 0 months 2 (Medium) 367 0.0
RT-131-FDC-PM-171 [PM] Insufficient scientific personnel for the FD1 integration and installation Marco Verzocchi 30.00% 450 -- 1800 kS 0 -- 3 months 2 (Medium) 338 0.5
RT-131-FDC-PM-126 [PM] SURF underground drift expansion project impacts LBNF/DUNE project Jolie R Macier 20.00% 400 -- 800 -- 1600 k$ 0.5--1--2 months 2 (Medium) 187 0.2
RT-131-FDC-PM-003 [PM] ESH Incident Stops Work Temporarily Michael P Andrews 40.00% 200 -- 500 k$ 0.5--1--6 months 2 (Medium) 140 1.0
RT-131-FDC-PM-008 [PM] Extended U.S. Congressional Continuing Resolution after CD-2 Jolie R Macier 30.00% 0ks$ 1--3--9months 2 (Medium) 0 1.3
RT-131-FDC-PM-113 [PM] Ross shaft logistics scheduling challenges impact FDC installation schedule Jolie R Macier 40.00% 0kS$ 3--4--6months 2 (Medium) 0 1.7
RT-131-FDC-PM-172 [PM] Insufficient scientific personnel for the FD2 integration and installation Marco Verzocchi 30.00% 300 -- 750 k$ 0 -- 3 months 1 (Low) 158 0.5
RT-131-FDC-PM-006 [PM] Ross skip hoist brakes failure Jolie R Macier 30.00% 500 kS 2 months 1 (Low) 150 0.6
RT-131-FDC-PM-007 [PM] Ross skip drum cracks require repair Jolie R Macier 15.00% 687 kS 1.5 months 1 (Low) 103 0.2
RT-131-FDC-PM-004 [PM] Codes or standards change resulting in scope increases FS Jolie R Macier 5.00% 0--2950 kS 0-- 2 months 1 (Low) 74 0.1
RT-131-FDC-PM-011 [PM] General Security at SURF Jolie R Macier 4.00% 0-- 1000 k$ 0 -- 6 months 1 (Low) 20 0.1
RT-131-FDC-PM-014 [PM] Detrimental Changes to the Overall DOE funding profile before CD-2 Baselining  Christopher J. Mossey 15.00% 0kS 0 -- 3 months 1 (Low) 0 0.2
RT-131-FDC-PM-125 [PM] Lack of Agreement on international codes/standards affects partner design Jolie R Macier 15.00% 0ks$ 0--0.5-- 6 months 1 (Low) 0 0.3
RT-131-FDC-PM-131 [PM.] Non-US Workers Visa Delays Jolie R Macier 10.00% 0kS 1-- 3 months 1 (Low) 0 0.2
RT-131-FDC-PM-173 [PM] International partners fail to provide personnel for FD1 and FD2 installation Marco Verzocchi 20.00% 0ks$ 0 -- 3 months 1 (Low) 0 0.3
RT-131-FDC-PM-002 [PM] Union Work Stoppage Delays Project at Far Site Jolie R Macier 10.00% 0kS --0.25-- 0.5 month 0 (Negligible) 0 0.0
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Top Risks (Cost & Schedule)

Top ten risks in terms of probability times cost impact

P * Impact P * Impact

Probabilityld Costimpact [ Schedule iImpacll Risk Rank [l (kS) (month§d
RU-131-FDC-PM-099 [PM] Future escalation rates are uncertain 100.00% -12752 -- 0 -- 21094 kS 0 months 3 (High) 2,781 0.0
RT-131-FDC-CR-105 [CRYO] Heat load to cryo plant exceeds estimated load 10.00% 26620 kS 5 months 2 (Medium) 2,662 0.5
RT-131-FDC-PM-009 [PM] SURF underground cavern expansion project impacts LBNF/DUNE project 15.00% 7700 -- 11400 -- 22800 k¢ 1.5 -- 3 -- 6 months 2 (Medium) 1,995 0.5
RT-131-FDC-FI-024  [IPM] South Dakota Taxes for cryostat#1 cold M&S/labor & cryostat#2 warm/cold M&S/labor 50.00% 3206 kS 0 months 3 (High) 1,603 0.0
RT-131-FDC-PM-024 [PM] FS long-term housing unavailable 40.00% 2200 -- 5000 k$ 0 months 3 (High) 1,440 0.0
RU-131-FDC-PM-103 [PM] Partner Insurance at SURF 100.00% -200 -- 1500 -- 3000 k$ 0 -- 0.25 -- 1 months 3 (High) 1,433 0.4
RT-131-FDC-PM-026 [PM] US reinstates duties on steel imports from Europe 50.00% 1747 -- 3494 kS 0 months 3 (High) 1,310 0.0
RT-131-FDC-CR-175 [CRYO] South Dakota Taxes for In-Kind Contributions to Cryogenics 50.00% 2605 kS 0 months 3 (High) 1,303 0.0
RT-131-FDC-PM-182 [PM] Oro Hondo shaft ventilation path is blocked (FDC) 5.00% 0 -- 50000 k$ 0 -- 24 months 2 (Medium) 1,250 0.6
RT-131-FDC-PM-109 [PM] FS Medical Services Needed on-site 20.00% 5500 kS 0 months 2 (Medium) 1,100 0.0

Top ten risks in terms of probability times time schedule impact

P * Impact P * Impact

B Probabilityld Costimpact [ Schedule impacB@ Risk RankE  (k$) B (monthH
RT-131-FDC-CR-129 [CRYO] LAr fluids procurement process is delayed 40.00% 0ks$ 4 -- 8 -- 12 months 3 (High) 0 3.2
RT-131-FDC-PM-113 [PM] Ross shaft logistics scheduling challenges impact FDC installation schedule 40.00% 0ks$ 3--4-- 6 months 2 (Medium) 0 1.7
RT-131-FDC-CR-176 [CRYO] IDIQ IKC installation and Argon distribution review & approval takes longer than 40.00% 0ks$ 2 -- 4 -- 6 months 2 (Medium) 0 1.6
RT-131-FDC-FD-268 [FD1-APA] Delay in UK APA production before 2026 50.00% 0ks$ 0 -- 6 months 2 (Medium) 0 1.5
RT-131-FDC-PM-008 [PM] Extended U.S. Congressional Continuing Resolution after CD-2 30.00% 0 kS 1--3--9months 2 (Medium) 0 1.3
RT-131-FDC-CR-157 [CRYO] Partners require engineering assistance to design and deliver IKC 50.00% 264 -- 1501 -- 2739 kS  1--2--4 months 3 (High) 751 1.2
RT-131-FDC-FI-104  [I&I] Underground cryostat installation is less efficient than planned 40.00% 0 kS 1--3--4 months 2 (Medium) 0 1.1
RT-131-FDC-PM-003 [PM] ESH Incident Stops Work Temporarily 40.00% 200 -- 500 k$ 0.5--1--6 months 2 (Medium) 140 1.0
RT-131-FDC-CR-177 [CRYO] PLC equipment procurement is delayed 50.00% 0kS 1--2--3months 2 (Medium) 0 1.0
RT-131-FDC-FI-013  [I&I] Goods Damaged during Shipment 10.00% 200 --500-- 5000 kS 3 --6--18 months 2 (Medium) 190 0.9
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Environment, Safety, Health & Quality

« ESH & QA Plans address all work phases: design, prototyping,
production as well as planning for underground installation

« ESH team to manage programmatic oversight, conduct
training and work each shift to be attentive to work activity
planning & execution

« Specific plans attentive to new era, where installation work will
occur underground

- Construction (cryostat & cryogenics)
- Detector installation
- Training requirements identified for all workers during Installation

Risk ID Risk Title Probability Schedule Impact

RT-131-FDC-PM-003 [PM] ESH Incident Stops 40% 200 -- 500 k$ 0.5 --1 -- 6 months
Work Temporarily
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Interfaces

« Multi-layered interfaces reflect our integrated team
- FDC to FSCF/EXC and BSI
- Consortia to consortia
- Consortia to 1&l
- FDC & Host Lab — MOA & Host Lab Plan
- FDC & SDSTA - MOU
- FDC within LBNF/DUNE-US - PMP
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FDC Challenges

EXC/BSI schedule impacts on FDC

Concurrent work with FSCF/BSI (Ross shaft coordination)
&I Labor
Procurement

Host Lab Support
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Ross Shaft Utilization

* Double/single deck cage

Skip transport included

Travel speeds in accordance with SDSTA standard operation

Staffing levels and shift schedule from installation plan

Materials list

Calculated roundtrips times for lift types

Total capacity adjusted for maintenance and other anticipated stoppages

56 01.16.2024 Macier | FDC Introduction LBN FI [‘j_'(\E



Shaft & Logistics Risks

Risk ID Risk Title Probability Schedule Impact

RT-131-FDC-PM-113 [PM] Ross shatft logistics 40 % 0 k$ 3 -- 4 -- 6 months
scheduling challenges impact
FDC installation schedule

RT-131-FDC-FI-115 [l&I] Complications with internal 10 % O k$ 0 -- 0.5 -- 3 months
supply chains and logistics

RT-131-FDC-FI-108 [I&l] Customs delays 30 % 10 -- 250 -- 500 k$ 0 -- 1 -- 3 months

RT-131-FDC-FI-013 [I&l] Goods Damaged during 10 % 200 -- 500 -- 5000 k$ 3 -- 6 -- 18 months
Shipment
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Regulatory Risks

Risk ID Risk Title Probability | Cost Impact Schedule
Impact

[PM] Changes to the Estimate of Duties 100 % -200 -- 500 -- 1500 k$ 0 months
RU-131-FDC-PM-005 for Imports
RT-131-FDC-PM-026 [PM] US reinstates duties on steel 50 % 1747 -- 3494 k$ 0 months

imports from Europe

[PM] South Dakota Taxes for I&l 50 % 734 k$ 0 months
RT-131-FDC-FI-051 Outfitting & Detector Installation Labor

[PM] [CD3a] South Dakota Taxes for 50 % 977 k$ 0 month
RT-131-FDC-FI-023 cryostat #1 warm structure and labor

[IPM] South Dakota Taxes for 50 % 3206 k$ 0 months

RT-131-FDC-FI-024 cryostat#1 cold M&S/labor & cryostat#2
warm/cold M&S/labor

RT-131-FDC-CR-175 [CRYO] South Dakota Taxes for In-Kind 50 % 2605 k$ 0 months
Contributions to Cryogenics

58 01.16.2024 Macier | FDC Introduction LBN FI [‘Ax\

I



FDC Procurement Overview

* Procurement Planning activities included in P6 schedule; planning timelines informed by published
Procurement Acquisition Lead Times (PALT); informed by value, contract type, approvals needed

« FDC supported by FNAL Central Procurement as well as LBNF/DUNE JPO Procurement team,
including SD-based FTE

 Two Procurement actions selected

for MA approval

Budget at Completion

(N2, LAr supply)

Labor vs. M&S

Labor at LBNL and
Universities,
$58.6 M, 7%

Labor at BNL and FRAL,
/7 $2047M,245%

FDC BAC

Sum of Value

180,000,000

160,000,000

140,000,000

120,000,000

100,000,000

80,000,000

60,000,000

40,000,000

20,000,000

Date .Y

9/30/2024

FDC M&S budget by Fiscal Year, WBS

9/30/2025

9/30/2026

m 131.FDC Far Detectors

W 131.FDC Far Detectors

m 131.FDC Far Detectors

W 131.FDC Far Detectors

m 131 FDC Far Detectors

+F8 Cryogenic
+F5 Cryogenic
+F5 Cryogenic
+F5 Cryogenic

+F5 Cryogenic

Infrastructure - 131 FDC.05 FS Integration & Installation

Infrastructure - 131.FOC.04 Far Site Cryogenics Infrastructure

Infrastructure - 131.FDC.03 Far Detector 2 (FD2)
Infrastructure - 131.FDC.02 Far Detector 1 (FD1)

Infrastructure- 131.FDC.01 FDCPM and CCA

9/30/2027 9/30/2028

9/30/2029 9/30/2030
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Procurement Risks

Risk ID Risk Title Probability Cost Impact Schedule
Impact

RT-131-FDC-CR-158 [CRYOQ] Difficulties in finding suitable 10.00% 934 -- 2629 k$ 1 -- 6 months
installation subcontractor #1 and #2

RT-131-FDC-CR-172 [CRYO] Need alternate LN2 supply for 20.00% 655 k$ 0 months
APA integrated cold boxes

RT-131-FDC-CR-176 [CRYO] IDIQ IKC installation and Argon 40.00% 0 k$ 2--4--6
distribution review & approval takes months

longer than planned
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Implementation of the Host Lab Plan

* Host Lab Task Force initiated July 2022; Host Lab Plan (2 volumes) published May 2023
- Volume 2: Identification of services by Mission Support Divisions of Fermilab

* Establishment of the FNAL - DUNE Coordination Office

* Includes the South Dakota Services team

- Working on solutions for more office space; Conducting a Request for Information for local
housing resources and solutions

- Working with SDSTA on joint approach for several services and host responsibilities.
- Mission Support Workshops

- Host Lab Plan, Mission Support document updates

- Working to better understand Quality of Life/User Support functions needed in SD
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Implementation of the Host Lab Plan

Communications: Hired a Lead-based Communications & Community Relations Manager to
continue to build local relationships.

ESH: Understanding occupational medical service needs and working towards a solution.

Emergency & Security Management
- Continue to manage and improve the badging process and Site Access requirements.
- Hired Physical Security Manager and an individual to manage the badging process in SD.

Finance/Procurement: Working to understand increased travel arrangements and hotel
agreements; Rental car process and agreements

Human Resources
- Full team in place to support hiring in SD.
- Continue to participate in outreach and job fair events.

Information Technology: Launching procurement process for surface & underground networking.

Infrastructure Services: Continue to explore service contract needs and support; Ross Dry remodel
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Host Lab-Related Risks

Risk ID Risk Title Probability Schedule Impact

RT-131-FDC-PM-024 [PM] FS long-term housing 50 % 2200 -- 5000 k$ 0 months
unavailable

RU-131-FDC-PM-103 [PM] Partner Insurance at 100 % -200 -- 1500 -- 3000 k$ O -- 0.25 -- 1 months
SURF RETIRED
[PM] FS Medical Services 20 % 5500 k$ 0 months

RT-131-FDC-PM-109 Needed on-site  RETIRED

RT-131-FDC-PM-131 [PM] Non-US Workers Visa 10 % 0 k$ 1 -- 3 months
Delays

RT-131-FDC-PM-XX [PM] Operations funding is 20 % [to be calculated] [to be calculated]

insufficient to support Host
Lab services delivery NEW
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Risk/Contingency

Active Risk Management across FDC
Leverage enterprise tool with consistent processes

LBNF/DUNE Monthly Risk Management Board
with full Project participation & JPO coordination

Project Management risks dominated by SD work
Deliberate interface with FSCF/EXC and FSCF/BSI to

capture correlated risks

oF Fermllab

Office of Inte graed
Fldrnlr &Py

Lab Capabilities

Lab Achievements

Risk Management
Enterprise Risk
Project Risk
Operations Risk
Fermilab ERM Board

Risk Breakdown
Structure

Annual Lab Plan

POG Meeting

Lessons Learned Database

(FQTS)
IPPM Contacts

Recent

RME meeting notes

Workforce Actions
FY2020

OCPO-workplan

Row Labels ~ Count of Title

Risks - by WBS  onesigiie)

24
1 (Low) 57
2 (Medium) 32
3 (High) 13
Grand Total 126
Select L2 WBS / Operations activity by clicking icon below right
131.FDC - Far Detectors + FS Cryogenic Infrastructure |

Risks by L2 WBS

Edit

@ Risk Status

Risk Type Risk Status

: Closed - Managed (30)

# Risk Status

: Closed - Obsolete (46)

Risk Statu.

s : Closed - Retired (96)

Risk Status : Op

en (124)

@ Risk Statu

s : Open - Realized (2)

# Risk Status

: Proposed (18)

Risk Status

: Rejected (123)

& Add new item
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Backup — I&l Scope Detail
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Facility Support and Services 131.FDC.05.01 Documents

« LBNF/DUNE Far Site Post-Conventional Facilities Logistics plan
(https://edms.cern.ch/document/2373312/2)

* Ross Shaft load Envelope (https://edms.cern.ch/document/2698746)

« Far Site Shipping manual (https://edms.cern.ch/document/2390576)
« Materials summary status (https://edms.cern.ch/document/2699052/1)

« Awkward Material Transport Team Charge (https://edms.cern.ch/document/2459131/1)

* APA Shipping Frame Test Lift at SURF - Lessons Learned
(https://edms.cern.ch/document/2782262/1)

« CD-3a Approval

T
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https://edms.cern.ch/document/2373312/2
https://edms.cern.ch/document/2698746
https://edms.cern.ch/document/2390576
https://edms.cern.ch/document/2699052/1
https://edms.cern.ch/document/2459131/1
https://edms.cern.ch/document/2782262/1
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=27575&filename=LBNF%20DUNE%20FDC%20CD-3A%20appr%20final.pdf&asof=2023-08-25

Cavern Outfitting & Cryostat Installation

131.FDC.05.02
« Drawings and Models

« Compliance office documents

- Analysis plans
- Engineering notes
- Validation notes

e Interface documents

Mechanical models

FD1 3-D mechanical model of the completed
detector

FD1 3-D model of the cryostat and installation
infrastructure

FD2 3-D model of the completed detector

FD2 Mechanical CAD Model for the cleanroom
and cryostat during installation with related 2D
drawings

https://edms.cern.ch/document/2053096/LAST RELEASED

https://edms.cern.ch/document/2450871/LAST RELEASED

https://edms.cern.ch/document/2756552/LAST RELEASED

https://edms.cern.ch/project/CERN-0000217125

Far site CF models

https://edms.cern.ch/project/CERN-0000215601

|Engineering Analysis Documents

Electrical documents

FDC electrical drawings
Grounding Requirements

FD1 Cleanroom ESD Requirements
Surface UPS specs

FD1 and FD2 UPS specs
Impedence monitors

FD1/FD2 Cable Tray Specification
FD1 Detector Rack Layouts

FD2 Detector Rack Layouts

FD 4850 single line electrical
drawings

Rack layout drawings

https://edms.cern.ch/document/2169065/LAST

RELEASED

https://edms.cern.ch/document/2095975/LAST

RELEASED

https://edms.cern.ch/document/2774137/LAST

RELEASED

https://edms.cern.ch/document/2169065/LAST

RELEASED

https://edms.cern.ch/document/2169065/LAST

RELEASED

https://edms.cern.ch/document/2805053

https://edms.cern.ch/document/2670964/LAST

RELEASED

https://edms.cern.ch/document/2429058

https://edms.cern.ch/document/2741879

https://edms.cern.ch/document/2169065/LAST

RELEASED

https://edms.cern.ch/document/2427700

FD1 Cleanroom Ventilation Analysis

FD1/2 Detector mezzanine analysis plan

FD1/2 Detector mezzanine engineering analysis
FD1/2 Detector mezzanine CO validation

FD1/2 Cryogenic mezzanine analysis plan

FD1/2 Cryogenic mezzanine engineering analysis
FD1/2 Cryogenic mezzanine CO validation

FD1 DSS - installed engineering analysis

FD1 Coldboxes analysis plan

FD1 Coldboxes engineering analysis

FD1 Coldboxes CO validation

FD1 APA towers analysis plan

FD1 APA towers engineering analysis

FD1 APA towers CO validation

FD1 Cleanroom roof analysis plan

FD1 Cleanroom roof engineering analysis

FD1 Cleanroom roof CO validation

FD1 Bridge and walkways analysis plan

FD1 Bridge and walkways engineering analysis
FD1 Cavern bridge CO validation

FD2 TCO beam and hoist engineering analysis
FD2 TCO hoist beam support CO validation

FD2 Cryostat BDE wall cable trays engineering analysis

FD2 Cryostat BDE wall cable trays CO validation
FD2 Chimney installation hoist/cart design

https://edms.cern.ch/document/2440997

https://edms.cern.ch/document/2818072

https://edms.cern.ch/document/2822247/1

https://edms.cern.ch/document/2823067/1

https://edms.cern.ch/document/2818072

https://edms.cern.ch/document/2826189/1

https://edms.cern.ch/document/2827023/1

https://edms.cern.ch/project/CERN-0000205482

https://edms.cern.ch/document/2825997/LAST RELEASED

https://edms.cern.ch/document/2874218/LAST RELEASED

https://edms.cern.ch/document/2883252/1

https://edms.cern.ch/document/2820055

https://edms.cern.ch/document/2846193

https://edms.cern.ch/document/2823147/1

https://edms.cern.ch/document/2871942/1

https://edms.cern.ch/document/2871945/1

https://edms.cern.ch/document/2871951/1

https://edms.cern.ch/document/2826865/1

https://edms.cern.ch/document/2827298/1

https://edms.cern.ch/document/2827302/1

https://edms.cern.ch/document/2736702/LAST RELEASED

https://edms.cern.ch/document/2822888/1

https://edms.cern.ch/document/2736703/1

https://edms.cern.ch/document/2822846/1

https://edms.cern.ch/document/2824631

67 01.16.2024

Macier | FDC Introduction

LBNF/CUVE


https://edms.cern.ch/document/2169065/LAST_RELEASED
https://edms.cern.ch/document/2095975/LAST_RELEASED
https://edms.cern.ch/document/2774137/LAST_RELEASED
https://edms.cern.ch/document/2169065/LAST_RELEASED
https://edms.cern.ch/document/2169065/LAST_RELEASED
https://edms.cern.ch/document/2805053
https://edms.cern.ch/document/2670964/LAST_RELEASED
https://edms.cern.ch/document/2429058
https://edms.cern.ch/document/2741879
https://edms.cern.ch/document/2169065/LAST_RELEASED
https://edms.cern.ch/document/2427700
https://edms.cern.ch/document/2440997/1
https://edms.cern.ch/document/2818072/2
https://edms.cern.ch/document/2822247/1
https://edms.cern.ch/document/2823067/1
https://edms.cern.ch/document/2818072/2
https://edms.cern.ch/document/2826189/1
https://edms.cern.ch/document/2827023/1
https://edms.cern.ch/project/CERN-0000205482
https://edms.cern.ch/document/2825997/LAST_RELEASED
https://edms.cern.ch/document/2874218/LAST_RELEASED
https://edms.cern.ch/document/2883252/1
https://edms.cern.ch/document/2820055
https://edms.cern.ch/document/2846193
https://edms.cern.ch/document/2823147/1
https://edms.cern.ch/document/2871942/1
https://edms.cern.ch/document/2871945/1
https://edms.cern.ch/document/2871951/1
https://edms.cern.ch/document/2826865/1
https://edms.cern.ch/document/2827298/1
https://edms.cern.ch/document/2827302/1
https://edms.cern.ch/document/2736702/LAST_RELEASED
https://edms.cern.ch/document/2822888/1
https://edms.cern.ch/document/2736703/1
https://edms.cern.ch/document/2822846/1
https://edms.cern.ch/document/2824631
https://edms.cern.ch/document/2053096/LAST_RELEASED
https://edms.cern.ch/document/2450871/LAST_RELEASED
https://edms.cern.ch/document/2756552/LAST_RELEASED
https://edms.cern.ch/project/CERN-0000217125
https://edms.cern.ch/project/CERN-0000215601

Cavern Outfitting & Cryostat Installation

131.FDC.05.02

« Drawings and Models
« Compliance office documents

- Analysis plans
- Engineering notes
- Validation notes

e Interface documents

Interface Documents

Consortium-Consortium

1&! to FD1 &FD2 Consortium - Main Document
FCD FD1 HD Consortia APA Specific Appendix
ICD FD1 HD Consortia HV Specific Appendix
ICD FD1 HD Consortia PD Specific Appendix
ICD FD1 HD Consortia CE Specific Appendix
ICD FD1 Joint Consortia DAQ Specific Appendix

https://edms.cern.ch/project/CERN-0000214664

https://edms.cern.ch/document/2459132

https://edms.cern.ch/document/2459135/LAST RELEASED

https://edms.cern.ch/document/2459136

https://edms.cern.ch/document/2459137

https://edms.cern.ch/document/2459138

https://edms.cern.ch/document/2145183/LAST RELEASED

CD FD1 HD Consortia Cl Specific Appendix
FD1 Interface Drawings

DSS requirements and interfaces

FD2 HV to I1&I - Appendix

FD2 TDE to I&I - Appendix

FD2 BDE to 1&I - Appendix

FD2 PD to 1&I - Appendix

FD2 CRP to 1&I - Appendix

FD2 DAQ to |&I - Appendix

FD2 Interface Drawings

FDC - Conventional Facilities

https://edms.cern.ch/document/2459140
https://edms.cern.ch/document/2452646/LAST RELEASED
https://edms.cern.ch/document/2339392
https://edms.cern.ch/document/2648558
https://edms.cern.ch/document/2648556/LAST RELEASED
https://edms.cern.ch/document/2694691
https://edms.cern.ch/document/2648555
https://edms.cern.ch/document/2648559
https://edms.cern.ch/document/2145183/LAST RELEASED
https://edms.cern.ch/project/CERN-0000231397

https://edms.cern.ch/document/2391830/LAST RELEASED

|Mechanica| Component Drawings

68 01.16.2024

Macier | FDC Intr

FD1 DSS drawings

FD1 Bridge and walkways drawings
FD1/FD2 DAQ barracks drawings
FD1/FD2 Cryogenic mezzanine drawings
FD1/FD2 Detector mezzanine drawings
FD1/FD2 Cavern Access Stairs drawing
FD1 TCO beam drawings

FD1/FD2 GAr recovery pipe drawings
FD1 cryostat roof cable tray drawings
FD1 cryostat internal cryogenic piping
drawings

FD1 coldbox drawings

FD1 Cleanroom roof and platform drawings
FD1 APA assembly tower drawings

FD1 cryostat temporary floor

FD1/FD2 GN2 drawings

FD2 cleanroom drawings

FD2 cryostat roof cable tray drawings
FD2 LAr gas purge system drawings

FD2 cryostat floor drawings

FD2 wall cable tray drawings

FD2 TCO beam drawings

FD2 chimney cart drawings

FD1 FD2 cryostat roof feedthrough drawings
FD2 Cryostat roof walking surface

https://edms.cern.ch/project/CERN-0000210038
https://edms.cern.ch/document/2781367/LAST

RELEASED

https://edms.cern.ch/document/2721795/LAST

RELEASED

https://edms.cern.ch/document/2786848/LAST

RELEASED

https://edms.cern.ch/document/2788377/LAST

RELEASED

https://edms.cern.ch/document/2804577/LAST

RELEASED

https://edms.cern.ch/document/2783289/LAST

RELEASED

https://edms.cern.ch/document/2693670/LAST

RELEASED

https://edms.cern.ch/document/2704522/LAST

RELEASED

https://edms.cern.ch/document/2051896/9
https://edms.cern.ch/document/2782027/LAST

RELEASED

https://edms.cern.ch/document/2781367/LAST

RELEASED

https://edms.cern.ch/document/2781367/LAST

RELEASED

https://edms.cern.ch/document/2707681/LAST

RELEASED

https://edms.cern.ch/document/2875227/LAST

RELEASED

EDMS: 2739783/1
https://edms.cern.ch/document/2737378/LAST

RELEASED

https://edms.cern.ch/document/2737377/LAST

RELEASED

https://edms.cern.ch/document/2736704/LAST

RELEASED

https://edms.cern.ch/project/CERN-0000231460
https://edms.cern.ch/document/2747305
https://edms.cern.ch/document/2874899/
https://edms.cern.ch/document/2806423
https://edms.cern.ch/document/2883343
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https://edms.cern.ch/project/CERN-0000210038
https://edms.cern.ch/document/2781367/LAST_RELEASED
https://edms.cern.ch/document/2721795/LAST_RELEASED
https://edms.cern.ch/document/2786848/LAST_RELEASED
https://edms.cern.ch/document/2788377/LAST_RELEASED
https://edms.cern.ch/document/2804577/LAST_RELEASED
https://edms.cern.ch/document/2783289/LAST_RELEASED
https://edms.cern.ch/document/2693670/LAST_RELEASED
https://edms.cern.ch/document/2704522/LAST_RELEASED
https://edms.cern.ch/document/2051896/9
https://edms.cern.ch/document/2782027/LAST_RELEASED
https://edms.cern.ch/document/2781367/LAST_RELEASED
https://edms.cern.ch/document/2781367/LAST_RELEASED
https://edms.cern.ch/document/2707681/LAST_RELEASED
https://edms.cern.ch/document/2875227/LAST_RELEASED
https://edms.cern.ch/document/2739783/1
https://edms.cern.ch/document/2737378/LAST_RELEASED
https://edms.cern.ch/document/2737377/LAST_RELEASED
https://edms.cern.ch/document/2736704/LAST_RELEASED
https://edms.cern.ch/project/CERN-0000231460
https://edms.cern.ch/document/2747305
https://edms.cern.ch/document/2874899/1
https://edms.cern.ch/document/2806423
https://edms.cern.ch/document/2883343
https://edms.cern.ch/document/2459132
https://edms.cern.ch/document/2459135/LAST_RELEASED
https://edms.cern.ch/document/2459136
https://edms.cern.ch/document/2459137
https://edms.cern.ch/document/2459138
https://edms.cern.ch/document/2145183/LAST_RELEASED
https://edms.cern.ch/document/2459140
https://edms.cern.ch/document/2452646/LAST_RELEASED
https://edms.cern.ch/document/2339392
https://edms.cern.ch/document/2648558
https://edms.cern.ch/document/2648556/LAST_RELEASED
https://edms.cern.ch/document/2694691
https://edms.cern.ch/document/2648555
https://edms.cern.ch/document/2648559
https://edms.cern.ch/document/2145183/LAST_RELEASED
https://edms.cern.ch/project/CERN-0000231397
https://edms.cern.ch/document/2391830/LAST_RELEASED

Far Detector Installation 131.FDC.05.03, 131.FDC.05.04 Documents

» Design Documents

* Requirements

|Design Documents

LBNF DUNE FDC I1&I FDR https://docs.dunescience.org/cgi-
bin/sso/RetrieveFile?docid=19054&extension=pdf&asof=2023-08-25
Far Detector Basis of Design https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28388&filename=LBNF-

DUNE-US-FDC-Far-Detector-Codes-Standards.pdf&asof=2023-08-25

Requirements Documents
EB-Held Requirements https://edms.cern.ch/document/2346091/LAST RELEASED
TB-Held Requirements https://edms.cern.ch/document/2384645/LAST RELEASED
FD1 Cleanroom requirements https://edms.cern.ch/document/2264352/LAST RELEASED
FD2 Cleanroom requirements https://edms.cern.ch/document/2873221/LAST RELEASED
FD1 Coldbox Requirements https://edms.cern.ch/document/2373857/LAST RELEASED
FD1 Coldbox Cryo Requirements https://edms.cern.ch/document/2208939/LAST RELEASED
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https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=19054&extension=pdf&asof=2023-08-25
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=19054&extension=pdf&asof=2023-08-25
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28388&filename=LBNF-DUNE-US-FDC-Far-Detector-Codes-Standards.pdf&asof=2023-08-25
https://docs.dunescience.org/cgi-bin/sso/RetrieveFile?docid=28388&filename=LBNF-DUNE-US-FDC-Far-Detector-Codes-Standards.pdf&asof=2023-08-25
https://edms.cern.ch/document/2346091/LAST_RELEASED
https://edms.cern.ch/document/2384645
https://edms.cern.ch/document/2264352/LAST_RELEASED
https://edms.cern.ch/document/2873221/LAST_RELEASED
https://edms.cern.ch/document/2373857/LAST_RELEASED
https://edms.cern.ch/document/2208939/LAST_RELEASED

Backup information re: |&| Staffing

Tl
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FDC Integration & Installation Team — Planning -> Execution

11 hiring priorities:

« Electrical Engineer FDC
° DeSigner Deputy Project Director LBNF/DU:\\‘AEAUZ ESH Manager
: FDC Executive Board ~ —————~ T ndrews
* Installation Scheduler Xectiive Boat M Hessi o .
Project Manager afety Coordinators

 Installation deputies (2) | Wicder
« ESH Coordinators (3) |

- Logistics Clerks (3) | | | |

Services Manager, MPfaff | | B Bl e Installation Manager Lead Engineering Manager
Deputy, S Whiteaker ¥ M Gemelli (future) J Fowler
I |
| [ | | [ | l |
Logistics Mgr Lead Lead Mech Trade Transport Rigging . || " .
L Jakubec Electrician Technician Crew Lead Eroup Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
1
\; Logistics L Blestitaang | L Mech Trade | | Day Shift Rigging L pR— Consortia, Contractors Day Shift Mechanical
Lead Technician Crew —  Day Shift y (Cryogenics, Cryostats, | | Lead Technician Engineer
S Thompson Crew &I, ...) Technician Crew s Pingulkar
Network Night Shift '

\\ — | Technician L IgLead I Rigging Night Shift 110 bejiley
ogistics Crew Night Shift | Lead Technician Compliance
Clerks ] Lead Technician Crew

— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging — Lead Technician G Buccino, CERN
Weekend Shift Technician Crew .

T i&ad || Installation

Crew || Welders Scheduler

L Designer

to be filled
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FDC Integration & Installation Team — Planning -> Execution

v'Services Manager
- Organizes LOE resources & services

v Installation Manager
- Directs activity-based labor with task leaders

Deputy Project Director LBNF/DUNE-US ESH Manager
FDC Executive Board ~ |—-——-— MNessi = [-————- M Andrews

v’ Activity Coordinators

J Macier

- Provide SME input | — | |

Services Manager, MPfaff | | . TR Installation Manager Lead Engineering Manager
. . Deputy, S Whiteaker Activity Soarelnators M Gemelli (future) J Fowler
v Engineering Manager l R ‘ | ‘ E— |
Logistics Mgr Lead Lead Mech Trade Transport Rigging . ) )
M d | L Jakubec Electrician Technician Crew Lead Srenspy ey Survey Lead Task Leaders Installation Managers — Electrical Engineer
= vlanages moaeils, |
. L Logistics L £l = Mech Trade Day Shift Rigging L s Consortia, Contractors Day Shift Mechanical
d O C u m e n tatl O n S u p p O rtS L&ad ectricians | 1 1o hnician Crew | Day Shift UrVeYOT [ 1 (cryogenics, Cryostats, | || Lead Technician Engineer
! Crew 1&1, ...) Technician Crew ] ;
k k S Thompson - - S Pingulkar
] etwor Night Shift ) ) 1 to be filled
wor paC ages L Logistics Technician IgLead | Rigging NightShitt oo
ClBHS Crew | | Night Shift = Lead Technician Compliance
Lead Technician Crew
° ES H — Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
. . . Rigging I  Lead Technician G Buccino, CERN
- Program services (existing staff) | weskend s Technican Cre oatton
Lea -
Scheduler
H Crew — Welders
- Shift coverage (new) .
L Designer
to be filled
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FDC I&l Facility Support and Services — 131.FDC.05.01

« organizes and provides the services necessary to enable installation activities to be

executed efficiently
* Led by Services Manager

FDC Executive Board

FDC

M Nessi

Project Manager
J Macier

Deputy Project Director

LBNF/DUNE-US ESH Manager

M Andrews

Safety Coordinators

Services Manager, M Pfaff
Deputy, S Whiteaker

Activity Coordinators

l

Installation Manager Lead
M Gemelli (future)

[

[

[

1

[

|

Engineering Manager

J Fowler

Logistics Mgr Lead Lead Mech Trade Transport Rigging . L . .
L Jakubec Electrician Technician Brew Lead Group Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
I
L Logistics Electrici || Mech Trade Day Shift Rigging s Clnsortia, Contractors Day Shift Mechanical
Lead ectricians Technician Crew —  Day shift HUTVEYOr |1 (dryogenics, Cryostats, Lead Technician Engineer
S Thompson Crew 1&l, ...) Technician Crew s Pingulkar
Network Night Shift 1 to be filled
L Logistics '] Technician gLead Rigging Night Shift fi
c|g k Crew | | Night Shift Lead Technician Compliance
e Lead Technician Crew
- Cabling Techs Crew | | O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging Lead Technician G Buccino, CERN
Weekend Shift Technician Crew
| Lead || Installation
Crew Welders Scheduler
|| Designer
to be filled
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FDC I&I Facility Support and Services — 131.FDC.05.01 - Logistics

* Relations with custom
brokers, harmonized tariffs
and SD taxes

* Assistance with DOE

property transfers
v’ One logistics Manager
v'One logistics Lead

3 logistics assistants
- 1 candidate from ISD

FDC Executive Board

Real-time logistics management of all material (ID, database)

Subcontract management for regional surface and warehouse storage

Subcontract for the transport from the regional storage to the Ross Shaft

Proj

FDC

Deputy Project Director

M Nessi

ect Manager
J Macier

LBNF/DUNE-US ESH Manager

M Andrews

Safety Coordinators

[

Services Manager, M Pfaff
Deputy, S Whiteaker

[

[

Activity Coordinators

Installation Manager Lead
M Gemelli (future)

[

[

|

[

|

|

Engineering Manager

J Fowler

Logistics Mgr Lead Lead Mech Trade Transport Rigging . | | . .
L Jakubec Electrician Technician Crew Lead Eremp Leder Survey Lead Task Leaders Installation Managers Electrical Engineer
[
L Logistics - Mech Trade Day Shift Rigging L " Consortia, Contractors Day Shift Mechanical
Lead 1| Electricians| Technician Crew i Day Shift urveyor (Cryogenics, Cryostats, - Lead Technician || Engineer
S Thompson Crew 1&I, ...) Technician Crew S Pingulkar
|| Network Night Shift : ) 1 to be filled
L Logisti Technician Lead Rigging Night Shift
ogistics oo Night Shift | Lead Technician Compliance
Clerks B Lead Technician Crew P
— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging - Lead Technician G Buccino, CERN
| | Weekend shift Technician Crew ——
a3l || nstallation
Grew || Welders Scheduler
L Designer
to be filled
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FDC I&I Facility Support and Services — 131.FDC.05.01 — Technical Intervention Team

Provides technical assistance to several activities during installation

Scheduled work activities assigned during the week.

Supports urgent intervention

Potential staff support from SDSTA

FDC Executive Board

FDC

Deputy Project Director

M Nessi

Project Manager
J Macier

LBNF/DUNE-US ESH Manager

M Andrews

Safety Coordinators

[

Services Manager, M Pfaff

[

l

Activity Coordinators

Installation Manager Lead

Engineering Manager

Deputy, S Whiteaker M Gemelli (future) J Fowler
[ | [
[ [ [ | [ [ ] [ ]
Logistics Mgr Lead Lead Mech Trade Transport Rigging . . .
L Jakubec Electrician Technician Crew Lead &roup Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
[
L Logistics L — Mech Trade Day Shift Rigging L —— Consortia, Contractors Day Shift Mechanical
Lead ectricians Technician Crew —  Day Shift urveyo (Cryogenics, Cryostats, | || Lead Technician Engineer
S Thompson Crew 1&1, ...) Technician Crew S Pingulkar
Network Night Shift 1 to be filled
L T | Technician gLead Rigging Night Shift L
08 B Night Shift - Lead Technician Compliance
Clerks Lead Technician Crew
— Cabling Techs Crew |l OBeltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging I Lead Technician G Buccino, CERN
Weekend Shift Technician Crew
- [ead Installation
Crow || Welders Scheduler
Designer
to be filled
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FDC I&I Facility Support and Services — 131.FDC.05.01 — Transport Crew

Handles transport of material into the headframe/conveyance

Handles material transport from the 4850 station to the cavern entrance

Access through the Ross Shaft to the underground caverns is provided by SDSTA.

FDC

Deputy Project Director LBNF/DUNE-US ESH Manager

Lift plans up to the entrance
of the experimental caverns i St B

J Macier

are the responsibility of the | } |

| l

Services Manager, M Pfaff Installation Manager Lead Engineering Manager

tran S p O rt C reW. Deputy, S Whiteaker | | Aoty Coordinaiats M Gemelli (future) J Fowler

[ I
[ I [ [ [ | [ |
- 110 Logistics Mgr Lead Lead Mech Trade Transport Rigging . | | . .
/Antl CI pa‘te utl I IZ I n g KAJV L Jakubec Electrician Technician Crew Lead Ehaupil Survey Lead Task Leaders Installation Managers Electrical Engineer
[

th ro u h B S I e ri Od L Logistics L Elsetiicians | L Mech Trade Day Shift Rigging L —_— Consortia, Contractors Day Shift Mechanical

Lead Technician Crew H Day Shift (Cryogenics, Cryostats, - Lead Technician Engineer

S Thompson ; Crew 1&l, ...) Technician Crew S Pingulkar
| Networl Night Shift - - 1 to be filled

L P Technician gLead Rigging Night Shift J
EISUCS Crew Night Shift  Lead Technician Compliance
Clerks Il Lead Technician Crew P
— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging  Lead Te'chnician G Buccino, CERN
| | Weekend shift Technician Crew ‘

Lead || Ir;s:]al(ljatllon

Crew — Welders cheduter

Designer

to be filled
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FDC I&I Facility Support and Services — 131.FDC.05.01 — Rigging Team

2 crane operators per weekend shift

Staff + subcontract approach
(more discussion)

Service coordinated with Installation team

Surge need during concurrent activities

1 lead + 5 crane operators per weekday shift

FDC Executive Board

FDC

Deputy Project Director
M Nessi

LBNF/DUNE-US ESH Manager
M Andrews

Safety Coordinators

Project Manager

J Macier

[

Services Manager, M Pfaff
Deputy, S Whiteaker

[

1

Activity Coordinators

Installation Manager Lead
M Gemelli (future)

\

Engineering Manager

J Fowler

[ | | I
[ [ I [ [ | [ |
Logistics Mgr Lead Lead Mech Trade Transport Rigging . | | . .
LJakubec Electrician Technician Crew Lead Group Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
[
L Logistics L —l Mech Trade Day Shift Rigging L — Consortia, Contractors Day Shift Mechanical
Lead Technician Crew M Day Shift (Cryogenics, Cryostats, - Lead Technician Engineer
S Thompson Crew 1&l, ...) Technician Crew S Pingulkar
| Network Night Shift - - 1 to be filled
L Logistics Technician Lead Rigging Night Shift
08 Fhew Night Shift - Lead Technician Compliance
Clerks Lead Technician Crew P
— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging  Lead ’I.'e'chnician G Buccino, CERN
| Weekend shift Technician Crew .
Lead || Ir;s:]al(ljatllon
eduler
Crew — Welders chedu
Designer
to be filled

77 01.16.2024 Macier | FDC Introduction

LBNF/CUVE




FDC I&I Facility Support and Services — 131.FDC.05.01 — Survey Team

* Needed during cryostat and detector installation
* Ensures consistency in installation

 Anticipate subcontracted approach

FDC

Deputy Project Director LBNF/DUNE-US ESH Manager
FDC Executive Board ~ —————— MNessi = F-———-- M Andrews
Safety Coordinators

Project Manager
J Macier

[
{ [ l ]

Services Manager, MPfaff | | Retiviv Coordliators e Installation Manager Lead Engineering Manager
Deputy, S Whiteaker ¥ M Gemelli (future) J Fowler
[ [
[ [ [ [ [ ] [ ]
Lol_gjztllircgr EletffiSian Leagellllhencirgi:;ade CT::\;]/SE:;; GroFSgnggg der Survey Lead Task Leaders Installation Managers I Electrical Engineer
[
L Logistics L — Mech Trade Day Shift Rigging L i ; Consortia, Contractors Day Shift Mechanical
Lead ectricians Technician Crew —  Day Shift urveyo (Cryogenics, Cryostats, | |- Lead Technician Engineer
S Thompson Crew 1&1, ...) Technician Crew S Pingulkar
Network Night Shift 1 to be filled
L Logistics 'l Technician gLead Rigging Night Shift fi
£ Crew Night Shift I Lead Technician Compliance
Clerks Lead Technician Crew
— Cabling Techs Crew |l OBeltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging I Lead Technician G Buccino, CERN
Weekend Shift Technician Crew
- [ead || Installation
Crow || Welders Scheduler
Designer
to be filled
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FDC &I Installation Manager + deputies

* |nstallation Manager, assisted by 3 deputies (1/shift), oversees all underground activities

« Coordinates with the Services Manager, the Engineering Manager, the FDC Deputy
Project Manager for Cryogenics, Task Leaders, Activity Coordinators, FDC PM and FDC
DPD

 Resident at the Far Site P ——

FDC Executive Board ~ —————— MNessi = F-———-- M Andrews

® O rg a.n I Z eS a b rl efl n g at S h Ift Projﬁ;x?;ager Safety Coordinators

start with the tasks leaders | — | |

Services Manager, MPfaff | | RetivivEordl | B | Installation Manager Lead Engineering Manager
. Deputy, S Whiteaker CUVILY Cogrliannes M Gemelli (future) J Fowler
* |ssues daily reports on | e . | |
aCtIVItI eS an d ISS u eS Lol_gj:(iiﬁgr Elet(teraigian Leagel\cllher::ifgi'ar;ade g::asf:;; GroFLiggLiggder Survey Lead Task Leaders Installation Managers I Electrical Engineer
I
. . L. . L Logistics L ——1 Mech Trade Day Shift Rigging L p— ::onsortia, Contractors Day Shift Mechanical
Technici Ci -  Day Shift Cryogenics, Cryostats, | (- Lead Technician Engineer
e Antl C I pate a tran S Itl O n I n S Thlfriison cemesn e Cyrew Y8 1&I, ...)y Technician Crew B S Piigulkar
.I: I . || Network Night Shift — Night Shift 1 to be filled
m an ag e m e nt a te r CO m p etl O n \\ Logistics Technician Lead B‘ggmg_ L d'%_ h I. ,
Of F S C F/B S I | Cabling Techs C:]w || OBeltramello, CERN
Weekend Shift M Zimbru, CERN
- . . pn Rigging  Lead Technician G Buccino, CERN
: Technician C
* |nstallation Manager + 1 deputy identified | weekend st e I e
Crew || Welders Scheduler
2 deputies needed to be recruited [ e
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FDC 1&I Technical Labor for Cavern Outfitting, Cryostat and Detector Installation

* |&I technicians
- Managed by the Installation Manager
- Assigned to the various tasks based on prioritized activities
- Lead Technicians defined for each shift
- Leads interact directly with the LENF/DUNE-US ESH Manager

FDC Executive Board ~ —————— MNessi = F-————-- M Andrews

Installation Management and report Project Manager S s

J Macier

all issues. | — ‘

Services Manager, M Pfaff

- The number of 1&| technicians Deputy, S Whiteaker

Installation Manager Lead Engineering Manager
M Gemelli (future) J Fowler

ffffffffffffffffff Activity Coordinators

[ [
[ [ [ [ [ | I [ |

Varl eS aCCO rd I n g to th e LoLgJistics Mgs Lea.d. Lead Mec.h.Trade Transport Rigging Survey Lead Task Leaders Installation Managers — Electrical Engineer
akubec Electrician Technician Crew Lead Group Leader
. - |
defined activities L [ izt sl | || ey wre ] | - . .
it . y Shift Rigging Consortia, Contractors Day Shift Mechanical
Lol-g;:tc;cs Electricians | - Technician Crew Day Shift Surveyor (Cryogenics, Cryostats, - Lead Technician Engineer
- - Crew 1&I, ...) Technician Crew B .
- |&I technicians assist and S Tharson 1 I S ingulkar
] L — | T’:;t‘:/:;ran nglgasdhlft —— Night Shift 1 to be filled
perform all material A= Cew | || Nghtshin | LesdTechnican Complance
Lead Technician Crew
. . . ~ Cabling Techs Ie .| O Beltramello, CERN
manipulation and mechanical Weekend shit I Zimbr, CERN
. ey . . Rigging - Lead Te'chnician G Buccino, CERN
activities related to the detector installation | weskend i Technicen Crew F—
ea ||
.. . Crew || Welders Scheduler
- Welder activities also defined
] to be filled
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FDC I&l Engineering Team
v"Manager supports all &l activities, providing engineering resources and schedule
coordination

* Organizes information from Installation, Services & Engineering teams, plus input from
Task Leaders to support planning meetings

FDC

LBNF/DUNE-US ESH Manager

« Manages models, documentation, Foc bcutve poard | A

Safety Coordinators

Project Manager

supports work packages

[ [ 1 |

v'Designer starts 5 February A Acthity Coordinators == " Gemel Gture)

| J
[ [ I [ [ | [ |
- . Logistics Mgr Lead Lead Mech Trade Transport Rigging . | | . .
() P Oste d O p e n I n g S . L Jakubec Electrician Technician Crew Lead Sreup Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
[
H - L Logistics L Eleetricians | L Mech Trade Day Shift Rigging L T Consortia, Contractors Day Shift Mechanical
= E e Ctrl Ca E n g I n e e r Lead Technician Crew i Day Shift (Cryogenics, Cryostats, - Lead Technician Engineer
S Thompson ; Crew 1&, ...) Technician Crew s Pingulkar
I || Networl Night Shift - - 1 to be filled
- Installation Scheduler = rechnigan | || " Nightshi s
oBISCS Crew Night Shift — Lead Technician Compliance
Clerks ] Lead Technician Crew P
— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging  Lead 'I.'e'chnician G Buccino, CERN
| | Weekend shift Technician Crew :
Lead || Ir;s;al(ljatllon
Crew - Welders cheduler
L Designer
to be filled
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FDC ESH

v'ESH Manager provides overall direction and expertise for ESH matters
« ESH Coordinators (2+3) report to the LBNF/DUNE ESH Manager and the FDC DPD and

FDC PM.

v'2 for program management / training on the surface

3 for underground shift coverage

- Provide a safety review of task
documentation

- Anticipate depth from
existing KAJV and TMI
staff

FDC Executive Board

FDC

Deputy Project Director

M Nessi

Project Manager
J Macier

LBNF/DUNE-US ESH Manager

M Andrews

Safety Coordinators

Services Manager, M Pfaff
Deputy, S Whiteaker

Activity Coordinators

Installation Manager Lead
M Gemelli (future)

[

|

Engineering Manager

J Fowler

Logistics Mgr Lead Lead Mech Trade Transport Rigging " . y
L Jakubec Electrician Technician Crew Lead Sroup Deader Survey Lead Task Leaders Installation Managers Electrical Engineer
[
L Logistics L Electrici Mech Trade Day Shift Rigging L S Consortia, Contractors Day Shift Mechanical
Lead ectriclanst | M Technician Crew H Day Shift HFveyon (Cryogenics, Cryostats, - Lead Technician Engineer
S Thompson Crew 1&l, ...) Technician Crew S Pingulkar
|| Network Night Shift 1 to be filled
L Logistics Technician Lead Rigging Night Shift
gistic: Crew Night Shift = Lead Technician Compliance
Clerks B Lead Technician Crew
— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging - Lead Technician G Buccino, CERN
| | Weekend shift Technician Crew —
Faad nstallation
Crew L] Welders Scheduler
Designer
to be filled
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FDC I&l Task Leaders

» Specific experts leading execution of particular installation activities (Cryostat, Cryogenics,
Detector, 1&I infrastructure), resident at SURF

« Key work planning activities
- Provide detailed of work (definable features of work)
- Provide list of personnel to perform the S e S

Project Manager Safety Coordinators

work + required training Ve
|

- Provide information regarding | | | '

Services Manager, MPfaff | | Retiviv Coordliators e Installation Manager Lead Engineering Manager
required materials needed for ey : 0 Ceme e
[
q [ [ [ [ [ ] [ ]
tasks + QC status B | e | toamn| Ty || oty | sovevtes | || voasoes | | | g ||| et e

Logistics L " || Mech Trade Day Shift Rigging L Consortia, Contractors Day Shift Mechanical

\; Lead EleRtBEiAns Technician Crew —  Day Shift Sureeyar (Cryogenics, Cryostats, | || Lead Technician Engineer

S Thompson ; Crew 1&1, ...) Technician Crew s Pingulkar
|| Networ Night Shift 1 to be filled

L — Technician  ead Rigging Night Shift L
o8 Crew Night Shift — Lead Technician Compliance
Clerks ] Lead Technician Crew P
— Cabling Techs Crew |l OBeltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging  Lead Technician G Buccino, CERN
Weekend Shift Technician Crew

N Lead | Installation

Crew || Welders Scheduler

|| Designer

to be filled
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FDC 1&I Activity Coordinators

v'Senior members of the FDC management team
* Provide SME support in situ for FDC activities at the Far Site

« Support the full range of design activities, component construction and installation
planning.

FDC

LBNF/DUNE-US ESH Manager

Deputy Project Director
M Andrews

FDC Executive Board M Nessi

Safety Coordinators

« Paired in a 2-person rotation at the
Far Site

[ | | |
Services Manager, M Pfaff N Activity Coordinagers | Installation Manager Lead Engineering Manager

® I d I I t t th th Deputy, S Whiteaker M Gemelli (future) I Fouler
N dally contact wi e | |
[ [ I [ I I [ ]
Logistics Mgr Lead Lead Mech Trade Transport Rigging . | . .
F D‘ D P D : P M : an d L Jakubec Electrician Technician Crew Lead Ereng beaden Survey Lead Task Leaders Installation Managers Electrical Engineer
I
I &, I te al I l I e ad e rS \\ Logistics L Electrici Mech Trade Day Shift Rigging L S Consortia, Contractors Day Shift Mechanical
Lead ectrictans | I rechnician Crew 1 Day Shift UIVEYor | | (cryogenics, Cryostats, Lead Technician Engineer
S Thompson Crew 1&, ...) Technician Crew B s pingulkar
Network Night Shift 1 to be filled
L Logistics | Technician gLead Rigging Night Shi.ft. fi
Clg ) Ehew || Night shift Lead Technician Compliance
— Cabl h Lead Technician Crew | ;
— Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging — Lead ‘I.'e.chnician G Buccino, CERN
Weekend Shift Technician Crew 4
N Lead Installation
Crew Welders Scheduler
L Designer
to be filled
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FDC I1&I Far Detector Installation — Scientific Labor

« DUNE Consortia have responsibility for the design, fabrication, installation, commissioning,
and operation of the different detector subsystems

* |Installation plans for each subsystem are developed by the consortia and integrated by the
|&I installation managers into an overall plan

and schedule for the work to be
performed underground

« Consortia provide scientific and

FDC Executive Board

FDC

Deputy Project Director
M Nessi

Project Manager
J Macier

LBNF/DUNE-US ESH Manager
M Andrews

Safety Coordinators

[

Services Manager, M Pfaff
Deputy, S Whiteaker

Activity Coordinators

Installation Manager Lead
M Gemelli (future)

Engineering Manager

J Fowler

technical personnel for the
Installation, who participate

In and validate each of the L

Installation steps for their [

subsystem

* The consortia also provide any specialized tooling
required for the installation of their subsystems

Logistics Mgr Lead Lead Mech Trade Transport Rigging . . .
Liskubec Electrician Technician Crew Lead Group Leader Survey Lead Task Leaders Installation Managers Electrical Engineer
[
Electrici Mech Trade Day Shift Rigging S Consortia, Contractors Day Shift Mechanical
e Technician Crew —  Day Shift UVEYOr B | (cryogenics, Cryostats, - Lead Technician Engineer
S Thompson Crew 1&1, ...) Technician Crew s Pingulkar
|| Network Night Shift — 1 to be filled
Technician Lead Rigging Night Shift
Crew Night Shift Lead Technician Compliance
] Lead Technician Crew
| Cabling Techs Crew || O Beltramello, CERN
Weekend Shift M Zimbru, CERN
Rigging Lead Technician G Buccino, CERN
Weekend Shift Technician Crew
N Lead Installation
Crew Welders Scheduler
Designer
to be filled
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¢ Fermilab
Long Baseline Neutrino
Facility, DUNE

hrrps;‘.‘edms.cem.clx‘documuwm“é

For Reference: 1&l Organization

Document EDMS identifier: Created: 31-Aug-22

D. Montanari
E. James

. | 2777646 Last Modified: 9-August-23 | Rev. No.: 1.0
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