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Origin of Matter

Could neutrinos be the reason that the universe is made of matter rather than
antimatter? By exploring the phenomenon of neutrino oscillations, DUNE seeks
to revolutionize our understanding of neutrinos and their role in the universe.

Unification of Forces

With the world’s largest cryogenic particle detector located deep underground,
DUNE can search for signs of proton decay. This could reveal a relation between
the stability of matter and the Grand Unification of forces, moving us closer to
realizing Einstein’s dream.

Black Hole Formation

DUNE's observation of thousands of neutrinos from a core-collapse supernova in
the Milky Way would allow us to peer inside a newly-formed neutron star and
potentially witness the birth of a black hole.

April 11th 201

http://dunescience.org

31/10/23
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Primary physics program of DUNE

@ _,@ = Oscillation physics

/4 * Search for leptonic CP violation
\ / * Determine the neutrino mass hierarchy

* Precision PMNS measurements

= Supernova physics
* Observation of time and flavor profile provides
insight into collapse and evolution of supernova
* DUNE will have unique sensitivity to v, flavor

= Baryon number violation
* Prediction of many BSM theories

* LAr TPC technology well-suited to certain proton
decay channels (e.g., p—K'V)

* A(B-L) # 0 channels accessible (e.g., n—)

Ryan Patterson 2 DUNE

NEW PHYSICS
KNOWLEDGE




Neutrino Physics Landscape K}/
CERN 2013 UsS

European Strategy Update (2013) From the P5 Report
* CDS Doc. CERN-Council-S/106
« High-priority | I ientifi tiviti Recommendation 12 : In collaboration with international
igh-priorily farge-scale scientitic activities partners, develop a coherent short- and long-baseline
+ Four activities identified as carrying the highest priorities: (j) full exploitation of LHC..., (ii) neutrino program hosted at Fermilab.
design studies for accelerator projects in a global context... , (i) possible participation of The minimum requirements to proceed are the identified
Europe to a proposal from Japan for an electron-positron collider...(iv) neutrinos.. capability to reach an exposure of at least 120 kt*MW*yr by
+ Rapid progress in neutrino oscillation physics, with significant European involvement, the 2035 timeframe, the far detector situated underground
has established a strong scientific case for a long-baseline neutrino programme ( ; with cavern space 'for expansion to at least 40 kt LAr
exploring CP violation and the mass hierarchy in the neutrino sector. fiducial Volum’::' and 1.2 l\':W beam power upgradable to
+ CERN should develop a neutrino programme to pave the way for a substantial multi megawat’t power. The experiment should have the
European role in future long-baseline experiments. Europe should explore the demonstrated capability to search for supernova (SN)
possibility of major participation in leading long-baseline neutrino projects in the US bursts and for proton decay, providing a significant
and Japan. improvement in discovery sensitivity over current searches
= Note that in the 2013 ES update document both the US and Japan LBN projects are for the proton lifetime.
recommended on an equal footing
22.03.2023 F. Lanni, European Strategy and CERN Neutrino Platform x
Japan Roadmap Neutrino Platform

* Neutrino Platform project created in Sep. 2013
H H - . . . O . a] M d te: EMORANDUM
Association of Japanese High Energy Physicists rigmer tandate S ——

. . . Support the European Neutrino Community in their R&D b2
(community organisation) regards that ILC and (detectors and components) in the short and medium
Hyper-K are the two priority projects in Japan. term

Provide to the v community a test beam infrastructure

. . . Bring R&D at the level of technology demonstrators in
~ Hyper-K, through international cooperation view of major construction activities

Support the short and long baseline activities
(infrastructure & detectors)

In the Jun 2014 APPEC Paris meeting dedicated to
Large Neutrino Infrastructures, CERN confirmed that all
types of Neutrino beams at CERN (for Short and Long
Baseline) will not further pursued in favor of common
activities in US and Japan involving European partners

~ ILC: hosting ILC as a global project

@
s~ /J 22032023 F. Lanni, European Strategy and CERN Neutrino Platform x

JAPAN NEUTRINO PLATFORM MANDATE

31/10/23 LI. Miralles. NP 4




High Energy Physics Framework ’)sﬁﬁaam

LEGAL FRAMEWORK

TREATIES AND OTHER INTERNATIONAL ACTS SERIES 15.1218
ADDENDUM I

 CERN status as International Organization o

SCIENTIFIC AND TECHNICAL COOPERATION

. NEUTRINO PROTOCOL I
Neutrino Program

between

THE EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH (CERN)

* The main legal instruments are:

and
Protocol | Between the

UNITED STATES OF AMERICA

*  Protocol
*  Memorandum of Understanding (MoU) e
e Addenda

THE DEPARTMENT OF ENERGY
OF THE UNITED STATES OF AMERICA (DOE)

to
THE CO-OPERATION AGREEMENT
concerning

Sagned at Geneva December 18, 2015

SCIENTIFIC AND TECHNICAL CO-OPERATION
IN NUCLEAR AND PARTICLE PHYSICS

* Non legally binding

e Liability

P Y

Fabiola Gianotti Theodore Allegra
Director-General Chargé d’Affaires a.i. of
FOR THE DEFARTMENT FOR THE EUROPEAN European Organization for the United States of America
‘ OF ENERGY OF THE UNITED ORGANIZATION FOR NUCLEAR Nuclear Research to the United Nations and Other
Article 7 STATES OF AMERICA: RESEARCH: International Organizations in
Geneva

Date: 26", B,pnf;.,mﬂ

Liability | PO W? %7/

7.1  Each Party’s participation in the work covered by this Addendum is on

Pamela Hamamoto Rolf Heuer 0 pm« 4\, v
a best-effort basis and without any warranty. et tive of the D ) (, %
United States of America to the |
. . . e United Nations and Other
7.2 In the event that damages are incurred in the course of, or arising out International Organizations in

Geneva

of, the execution of this Addendum, the Parties shall consult on
appropriate methods of settlement.

31/10/23 LI. Miralles. NP 3



FUNDING FRAMEWORK

Host laboratories assuming infrastructures costs

Collaborating institutions assuming detectors and
experiments costs

Sharing of costs established in a project dedicated MoU

Estimation of costs based con CORE approach. No
contingency, no institutes personnel

Commitments conditioned to the availability of funding
Follow-up by Finance Review Committee. Composed by,

Project, Institutes Funding Agencies and CERN
representatives

31/10/23 LI. Miralles. NP
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NEUTRINO PROGRAM .

___ CERN-MoU-2020-008

ANNEX 4 - Value of deliverables, grouped by Funding Agency and/or sub-units (systems) and

payment profile.

Table 1: Work package 1, SuperFGD detector deliverables in kKCHF

SFGD ltem Sum | INR ( Peneva | CERN | IN2P3 | US| Japan
Scintillator 1249 1038 [ 211
Assembly 57 27 30
WLS fiber as| | 130 295
MPPC 570 187 383
7()pti:atcnupling 30 71[) )
SFGD mechanical and 375 150 150 73
assembly structure .
Elec cs (FEB) 1136 648 488
Ilf:f;l)mnius (other than 576 576
DAQ 44 a4
Calibration system 26 26
?,';z]}il(‘m from CERN to 50 -50 7
Total 4538 1065 798 230 488 1179 778
Table 2; Work package 2, High Angle TPCs detector deliverables in KCHF
| PC Sum | Krakow | RWTH | CERN IXI']";I IN2P3 | Saclay | Warsaw | IFAE
Field Cage 555 | 549 6
ic 278 | 248 30
: s | 193] 3 24| 130
[y 380 170 170 21 T
Gas system 276 276
HV, LV 134 7 | 40|
rGMC 34 34
E?Iﬁﬁ JE—r;:Ikc 50 0 |
Total 1900 39 108 574 549 214 370 "721 | 1§_

Table 3: Work package 3, ToF detector deliverables in

Sum

‘ TOF Geneva/ETHZ
T'oF modules and n <
2 5
| Baby basket 50 20 i
29 July 2020 P‘agc 10of 11 Neutrino-MoU-Add%

KCHF




Organizational Structure ST

Director General
Fabiola Gianotti

Breakdown Structure

RCS - Research & Computing Sector

Technical Coordinator Project Engineer Resource Coordinator Director: J. Mnich

(F. Resnati) (D. Miadenov) (L. Miralles)

Deputy Director: P. Wells

1
Design Office v-Science, Det. Readout and Compliance Infrastructure and

: Safef
- Miadenoy) R&D Trigger Office Operations @ EHN1 oty
O-m (F. Pietropacio) (G. Lehmann) (0. Beltramelio) (F. Resnati) (L. Di Giulio - the)
Activities Coordination SR RCS-SIS
EHNA Facility L L] L] L] 4 Scientific Information
(F. Resnat) ] 3 ° {F: Lannd Projects Servi
; GL: J. Mnich Envilds
[} ® nE:laF:ks-del} GL: A. Kohls
NPO2 . Resnati
(D. Macina, X. Pons) L L] L] L L]
Y ICARUS
NP04 (S. Palestini)
{D. Macina, X. Pons) L] L] ® Y Y
Vertical Drift L NngchNrUn RCS-PRJ-NP
1 . X .
{F. Pietropaolo, S. Tufanli) L] L] L] Neutrino Platform
'Y SL: M. Nessi
HV
F. Pietropaolo) L L] L] L]
SBND
DAQ ¢ t
(G. Lehmann, R. Sipos) ® o EP IT TH
° ENUBET (NP06)
T2K (ND) Mechanics (. Temanova) Experimental Physics Information Technologies Theoretical Physics
L ] L ] [ ]

L Viales) ARIADNE Department Department Department
Gryostats LBNF, DS ° L4 (K. Mavrokoridis) DH: M. Krammer DH: F. Hemmer DH: G. Giudice
LM w/ support DM, F

(LM w/ suppor R L ] < pl FASER-
Prox. Cryogenics LBNF, DS (. Boyd
(F. Resnati, J. Bremer}

APA Transport Frames
(0. Beltramelio)

Matrix organization

31/10/23 LI. Miralles. NP /



) Technology. Differential factor

LAr TPC : large cryostat vessels
v Cold cryostat volume ~ 13’000 m3, an industrial type of building

v" Liquid argon ~18 ktons / cryostat

v’ Passive insulation to minimize long-term operation risks (no vacuum
insulation)

v' Location : deep underground with limited elevator access : very
modular assembly, minimal welding, ..

LNG technology adopted

31/10/23 LI. Miralles. NP 8
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Warm steel

structure

(equivalent to

the LNG ship)
N\

steel skin/ plywood inner membrane
£ /) ) 5 \
// i \

Support
strukture

triplex

mastic polyurethane

Cold structure (protected by industrial IP)

v" 80 cm PU reinforces foam

v' corrugated primary membrane
v additional secondary membrane
v' + many details

31/10/23 LI. Miralles. NP 3



NS

HD-ProtoDUNE @ NP04

* 4 APAs now in NPO4 cryostat

All APA tested in cryogenic conditions prior installation in NP04 cryostat

* APA1 and APA2 (beam right) installed and connected in cryostat by mid October 2022
* PDs and APAs successfully integrated in the DAQ
* Beam right drift closed on November 11th 2022

* Beam plug successfully installed at the beginning of November

* APA3 and APA4 (beam left) installed and connected in

cryostat by mid Nov 2022

» Successful integration in the DAQ followed

* Beam left drift closed on the November 22nd 2022

* Close of TCO in Summer 2023

* Fill before end of the year.

22.03.2023

F. Lanni, European Strategy and CERN Neutrino Platform

Single phase

Camnode

= Jonization readout via Anode Plane
Assemblies (APA)

= 3 wire planes (2 induction +
1 collection views)

= Four 3.6-m drift regions per TPC

= Scintillation light collected by SiPMs

Ryan Patterson

Ty -

Single phase (SP) and dual phase (DP) designs

Dual phase Anode and

Readout

Large

< Elcctron
N Multiplier

gas

— Extraction
Grid

liquid

AN | —Cathode
N

N PMT

lonization electrons extracted,
amplified through gas phase

Charge readout by 2D segmented
anode plane

Single 12-m drift volume per TPC
Scintillation light collected by PMTs

DUNE

31/10/23
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LAr Time Projection Chamber
(TPC)
Development

VD-ProtoDUNE @ NP02

* Module-0 Vertical Drift:
4 DUNE-like CRPs
Half drift volume

« All the 4 CRPs tested in cold box.
* Top two CRPs installed in Jan 2023

* TPC field structures being produced. First modules installed in
March.

* Photo-Detector (PD) modules operated on HV tested in cold box
and tested in a dedicated setup.

* Cathode with embedded PD modules installed between Feb and
Mar 2023

* Bottom CRPs to be installed next

First bottom CRP tested successfully in cold box and ready for
installation

.

Filling planned after NP04 operation in 2024

(““Ni 22.03.2023

F. Lanni, European Strategy and CERN Neutrino Platform X

Ll. Miralles. NP 10



Projects YV

The Long-Baseline Neutrino Facility (LBNF)
supporting the international
Deep Underground Neutrino Experiment (DUNE)

Sanford
Underground
Research g
Facility

Fermilab

------

“The LBNF/DUNE project will be the first internationally conceived, constructed,
and operated mega-science project hosted by the Department of Energy in the
United States” - DOE

31/10/23 Ll. Miralles. NP H



Projects S

Single Phase
horizontal drift

~~~~~

Servncv% ., A

cavern— ik

1.5 Km vl
Access
shaft )
2 ! @ \ - Initial detector
p configuration

Two separate 17 kt (about 10 kt fiducial) LAr TPCs

31/10/23 LI. Miralles. NP 12



Projects Sy

- High precision tracking
(TPC charge collection)

- High precision calorimetry
(charge and scintillation light)

- 17.5 ktons of LAr/det
- >10 ktons active/det

65’840 mm x
18’940 mm x
17’840 mm
(L X Wx H)

31/10/23 LI Miralles. NP 3




LBNF Cryostat Project Risk Management

Norms/standards
ISO 31000:2018 Risk management guidelines
IEC 31010:2019 Risk assessment techniques
CERN Risk management framework(")

LBNF/DUNE Risk management framework

Risk
identification

Risk monitoring

and review Risk Analysis

Risk recording
and reporting

Risk Management phases

Risk treatment

)

Neutrino

PLATFORM

*) Acknowledgement to HiLumi Project Team

31/10/23
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Risk identification

Neutrino
‘ ) PLATFORM

Questionnaire with 60 standard risks
Interviews with project stakeholders

NAME Position
Beltramello,@lga EPETSO
Catinaccio,PAndrea EPENgineer
Delille,Benoit HSE@Leader
Garino,fedric SCEfogistics
Geeraert,®Patrick NPResourceRoordinator
Gianotti,Fabiola CERNIDG
Krammer,Manfed EPEH
Lobmaier,dAvo IPT@Purchaising@®fficer
Miralles,Aluis NPEngineer
Mladenov,Dimitar NPEnNgineer
Mnich,Boachim RCSM@irector
Nessi,AMarzio NP@Projectdeader
Resnati,®Filippo NPETechnical@oordinator
Saita,@armelo FAPHnsurance
Sonnemann,Florian FAPEDH
Wells,®Pippa RCS@eputy

Wilbers,MMaarten

LegalBervice

EDMS Doc. 2515835 v.1

31/10/23
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https://edms.cern.ch/ui/%23!master/navigator/document?P:100233204:100811630:subDocs

Projectt
Management

Proje
Management

Technical

Technical

Project?
Management

Technical

External

Technical

Technical

Technical

Technical

Technical

Technical

Technical

Planning

Planning

Safety

Process

Planning

Process

Process

Process

Process

Market

Process

Process

Process

Process

31/10/23

RO2

RO3

RO4

RO5

RO6

RO7

RO8

RO9

R10

R12

R13

R14

Risk identification

88 Risks. EDMS Ref.2515120 v1

Risk Register.

Installationiogisticsk
infrastructure@t®
SURF

Production®l
Readinesseview?
documents
WarmiEryostatdl
structurefinspectionl
access
Installation®)
constrainsiincluded?
inthellesign

Cryostatipressurell
test

Cryostatf?
penetrationsiissues?
withiEryogenics@ndt

detector

Base®fithetructure

Contractorfailing®of:

fulfilwelding?
specifications

European(8tandardsi:
and&odes?

FEAalculation
assumptions

Finaliverificationsz
Per@NSI/AISC

Destructivelfest:
cryostatt
components

Pneumatictest

Cryostatffilling

Veryiow

Veryiow

Medium

Veryllow

Verydow

Verydlow

Medium

Medium

Verylow

Veryilow

Medium

Medium

Verydlow

Verylow

Medium

Verydow

Verydow

Medium

Medium

Medium

High

Medium

Medium

High

High

Medium

High

Medium

Medium

Medium

High

High

Medium

Medium

Medium
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https://edms.cern.ch/ui/%23!master/navigator/document?P:100233204:100810703:subDocs

Risk analysis \’)Eﬁ%{%m

Project technically sound. No major technical risk has been identified

Schedule risk impact for material delivery compensated by 3 months float between
ready for installation and start of assembly @ SURF milestones

Schedule risk impact associated with the complexity of the installation @ SURF

Implementation of the mitigation measures are of capital importance to control the
impact of the risks associated with Project Management and Project stakeholders

responsibilities
Major uncertainty on Cost and Schedule impact risk is on the supply of the cold vessel
material

31/10/23 LI. Miralles. NP 17



@ Project contract breakdown @EE%‘E%RM

* Warm structure material

* Warm structure components manufacturing
*  Warm structure membrane manufacturing
 Warm structure fasteners

 Warm structure transport

e Warm structure underground assembly

e Cold structure material procurement

* Cold structure underground assembly

31/10/23 LI. Miralles. NP 18



CONFIDENTIAL CERN/FC/0016/RA
Original: English
3 March 2022

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE

CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

Action to be taken Voting Procedure

2/3 Majority of all the Member
FINANCE COMMITTEE Setes s 51% of e
RECOMMENDATION 23 March 2032 contributions of all the
are Member Stat
COUNCIL P
FOR APPROVAL 206" Mesting 23 M“J"”‘VS”;;';‘“E Member

24 March 2022

Procurement strategy for the DUNE/LBNF cryostats and request for
authorisation to derogate from the standard CERN procurement rules for a
project executed outside the CERN Member States

The Finance Committee is invited to take note of the procurement strategy set out in this
document for the supply and assembly of two cryostats for the DUNE/LBNF project and to
recommend to the Council, for approval, the proposed derogations from the standard CERN
procurement rules, as set out in sections 4.1 to 4.8, in the context of the Organization’s
participation in the DUNE/LBNF project in the US.

31/10/23

Project contract strategy )/

* CERN purchasing rules and regulations

* CERN purchasing rules derogation

* Single source contracts

* Propietary technology

* Geographical execution of the contract
* Risk Management and Analysis

* Bidders Technical qualification criteria
* Bidders Financial qualification criteria
e Contractual framewok

* FC proposals for adjudication timeline

LI. Miralles. NP 19



Europe HR steel market SR

Europe HR steel market evolution 2/20 to 10/21

EuropeBteelHRBrices?

30003

- /\/\
20008 I\%
| MEBteeldHRCANWEuropel

o /\/\ amprofilePriceHABS)E
4’\ e profile®Price(%)

/ @ profilefprice@verageBS-%0

10006

5002 ——— /

oa

Feb-208 Mar-202 Apr-20@ May-202 Jun-202 Jul-208 Aug-20@ Sep-207 Oct-208 Nov-20E Dec-20R Jan-21E Feb-21EBMar-21R Apr-218 May-21R Jun-21E Jul-21R Aug-21R Sep-21R Oct-21R

CHF/mt2
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Europe HR steel market ) /EE

Europe HR steel market forecast 3Q21 to 1Q23

1400 r

=—HRC CRC Plate

1200 f

1000

800 r

€/tonne

600

400 |

1
i
I
!
I
I
I
I
I
I
I
I
I
I
200 |
I
I
!

0 1 1 1 1 L 1 1 1 1 1 | 1 | 1
Q1 Q2 Q3 Q4 Q1 Q2 Q3 04 Q1 Q2 Q3 Q4 Q1 Q2 @3 Q4 Q1 Q2 Q3 Q4
18 18 18 18 19 19 19 19 20 20 20 20 21 21 21 21 22 22 22 22

We expect that price declines will continue, but positive demand outlook should keep
prices above historical averages

Source: Fastmarkets. Note: Prices and forecasts are average North and South European prices

Similar qualitative forecast from other sources (S&P Platt)

31/10/23 LI Miralles. NP 21



Warm structure \’)sﬁﬁe&m
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Warm structure i

Steel structure components
produced by cutting and welding
standardised steel profiles

2 606 welded steel-structure components, corresponding
to a total approximate weight of 4 600 tonnes

31/10/23 LI Miralles. NP 23



&) Tertiary membrane

N, S

DUNE/LBNF cryostat tertiary membrane

Tertiary membrane components

31/10/23 LI Miralles. NP 24



Neutrino

Tertiary membrane

Tertiary membrane components
N S produced by cutting and welding
R : ) steel plates

[
,,,,,,,,,,,,,,
............
nnnnn

)| CenenroRozes | aa| T wl | [T

1814 Tertiary membrane components,
corresponding to a total approximate weight of
1176 tonnes

25
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Fasteners \’)sﬁﬁeam

* The membrane of the LBNF have some ribs oriented vertically
and horizontally;

* Some clamps are used in order to fix and support the weight
of the plate during installation and provide stability during the
vacuum load case;

* Analytical computations and simulations to verify the ribs
pitch and the clamp capacity where performed.

LV M16

M14 e 150 4014 M16 x 50 (10.9). 12600 units
« SO 4014 M16 x 100 (10.9). 2400 units
« SO 4014 M14 x 170 (10.9). 30000 units
31/10/23 Ll. Miralles. NP 26



Mechanical properties

This is a special production with the following requirements for mechanical and

material properties:

Bolt (EN 14399-3)

Fasteners

C (0.20-0.55), P (0.025 max), S (0.025 max), B* (0.003 max)
1SO If B up to 0.005, non-effective boron is controlled by the addition
Chemicals 898-1 of titanium and/or alluminium. Approx. 90% of martensite in the
core of the threaded section in the "as-hardened" conditions
before tempering.
320-380 HV
Hardness IS0 Surface hardness shall not be more than 30 Vickers points above
898-1 | the measures base metal hardness of the fasteners. Carried out
with HV 0.3
Decarbonization in I1SO
thread 898-1 0.015 mm max
Tensile strength 1531.92 kN Rm, MPa 1040 MPa
. IS0
Yield, Rp0.2 940 MPa
898-1
IS0
H 0,
Elongation, A % 898-1 9 %
Impact V-notch 27) @ -50C
Property Class 10.9
Product Grade C except for dimensions c and r For length: +/-4mm
Thread 6g
Marking FAST 10.9HR
31/10/23

Nut (EN 14399-3)

Neutrino

PLATFORM

C (0.58 max), Mn (0.30 min), P (0.048 max), S (0.058 max)

Chemicals 150 898-2 | Alloying element may be added, provided the mechanical
properties requires are fulfilled.

Hardness 1SO 898-2 272-353 HV
Proof Load 1708.68 kN Rm, MPa | 1160 MPa

Property Class 10

Product Grade B

Thread - uncoated 6H

Impact V-notch 271 @ -50C | *)
Lubrication Customer / Supplier
Markings FAST 10HR

Washer (EN 14399-6 GALV)
Hardness 300-370 HV
Markings FASTH
Quantities.

* Bolt M48 x 140. 10000 units
* Bolt M48 x 150 . 4000 units

* Bolt M48 x 160 .12000 units
* Bolt M48 x 180. 22000 units

e  Nuts M48. 52000 units
e Washer M48. 104000 units

LI. Miralles. NP
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1300 beams, weight 2300 MT

900 components, weight 600 Mt

Fy
7
A

M48 HR 10.9 Bolt (based on EN 14399-3)**

=0l &

Ll
CA SN SO
0 v

150’000 Fasteners, weight 125 MT

31/10/23
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Neutrino
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Neutrino

Tra n S p O rt PLATFORM

The transport of the warm structure will require multimodal logistics,
including maritime and inland transport, which will imply stevedoring,
unloading and customs processes

United States

;\I‘ ‘

(/r
_-e
»

La Coruiia (ES) — Houston (US) — Rapid City (US)

31/10/23 LI Miralles. NP 29



Technical specifications T

2 Fermilab

@ g% Fermilab

Technical Specification

Long Baseline Neutrino - Long Baseline Neutrino
Facility & CERN Neutrino Technical Report Facility & CERN Neutrino
Platform Platform
Document EDMS identifier: Fermilab LBNF DocDB: Created: 8-Jan-20 Document EDMS identifier: Fermilab LBNF DocDB: Created: 29.11.2022
2330554 Last Modified: 12-June-20 Rev. No.: 1.0 2811985 Last Modified: 09.01.2023 Rev. No.: 1.0

LBNF Cryostat LBNF Cryostat
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Abstract

Abstract This technical specification provides the requirements for the

This technical specification provides the requirements for the LBNF Warm Structure installation.

LBNF Warm Structure assembly in the LBNF premises.
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Human Resources @EE%‘EBRM

* The mitigation measures define the framework of the project, the conditions in
which will be executed, consequently the project risk scenario

 Three main measures have been identified mitigating the major part of the risks

* International Collaboration Agreement between CERN and DOE defining
the scope of CERN contribution, the conditions in which the contribution
> shall be done and the responsibilities of each part

Cultural change

* Implementation of the existing provisions of the Project Management Plan
in all aspects of the project execution (Project organization, Manpower
Human Resources > plan, Financial plan, Planning, Safety plan, Contract Strategy Plan, Quality
Assurance plan, Quality Control plan, Risk Management plan). The
implementation depends on the availability of human resources with the
necessary competences.

* CERN Neutrino Platform Strategy. Human and Material Resources assigned
Human Resources > to the Project to honour the International Collaboration Agreement and
the implementation of the Project Management Plan
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— J— * Detect competences required for each
DIRECTOR-GENERAL S p h ase Of t h e p rOj ect
0582 23--044 _
To : F.Gianotti - Director-General ¥ g’\uud\ .
Via ¢ R Bello - Director for Finance and Human Resources f/}%d (6l eles . .
e ot e e * Define profiles

Subject HR framework to send CERN Staff to Spain and the United States in the
context of the LBNF-DUNE project

= *  Working conditions vs CERN framework

In the context of the LENF-DUNE project and the construction and installation of two
cryostats, six (6) staff members will be sent to Spain (contractors’ site, La Corufia) and/or in
the United States (installation site, SURF, South Dakota) for periods of 3 months, oo multiple
occasions, between, respectively, March 2023 and August 2024 for the contractors’ sites and
May 2024 and N ber 2026 for the llation site'

In both Jocations, the staff members may need to perform special working hours: in La d Re C ru it m e nt St rategy

Corufia, to casure the respect of the planning of the construction of the cryostats and at SURF,
1o supervise the work of the company in charge of the installation of cryostats. At SURF, staff
members will work and in a confined space, underground (1.5 km deep underground).

Two (2) staff bers will be d specifically for this project and four (4) current staff
members have 10 be identified.

The purpose of this dum is to d the approg HR fr k for carrying
out such activity. Several solutions were envisaged, either under the current legal framework
or through modifications thereto,

Current legal framework

- Duty travel
We should note that certain categories of special working hours are neither compensated nor
remuncrated during duty travel

Staff Regulation R Il 1.10 : “Overtime, official holiday work or equivalent, Sunday
work and night work performed during duty travel shall be neither compensated nor
remunerated .

- Change of duty station

A change of duty station could be envisaged in the case of staff members working outside the
CERN site for a long period of time. It is, however, not suitable for the project at hand because
the staff members concerned will rotate between CERN and the duty travel destinations
(Spain and the United States). In addition, the decision to establish a duty station is not solely
! Please note that the Logal Service is in the process of analysing questions relating to the interational
status of the Organization in the United States. This memorandum, related to HR matters, does not cover
these aspects.

3
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Schedule Neurno

Name J|Half 2,2021 [Half 1, 2022 Half 2,2022 |Half 1,2023 |Half 2, 2023 |Half 1,2024 |Half 2,2024 Half 1,2025 |Half2,2025 ||
JASOND) FMAM] )] ASONDJ FMAM]J J] ASOND)J FMAMJ] J] ASONDJ FMAMJ J] ASOND ]
EILBNF Cryostats ; ; ; . . . - - -
ElWarm Structure
ElProfiles procurement
Production Readness Review
Market Survey
Administrative /Technical Specifications
Invitation to Tender
Bids analysis
Contract negotiation
Contract signature
Production #1
Delivery #1
Production #2
Delivery #2
ElComponents manufacturing
Production Readness Review
Market Survey
Administrative /Technical Specifications

Invitation to tender

Bid analysis
Contract negotiation
Contract signature & 8/30
Construction #1
Transport SURF #1
Construction #2
Transport SURF #2
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Schedule Neurno

Name “F2,2021 Half 1,2022 Half2,2022 Half1,2023 Half2,2023 Half 1,2024 Half2,2024 Half1,2025 Half2,2025 Half
.SONDJ FMAM)] ] ASONDJ FMAM)] ] ASONDJ FMAMJ ] ASONDJ FMAMJ ] ASOND]J F|

ELBNF Cryostats
EWarm Structure
Profiles procurement

Components manufacturing

ETertiary membrane manufacturing
Production Readness review
Market Survey
Administrative /Technical specifications
Invitation to tender

Bid analysis
Contract negotiation

Contract signature & 929
Construction #1
Transport SURF #1
Construction #2
Transport SURF #2
ESmall components
Production Readness Review
Market Survey
Administrative /Technical specifications

Invitation to tender
Bid analysis
Contract negotiation

Contract signature & 929
Production #1 + #2
Transport to SURF #1+#2
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Name

-ILBNF Cryostats
EWarm Structure
HProfiles procurement
EH Components manufacturing
ETertiary membrane manufacturing
ESmall components
BElWarm structure assembly
Production Readness review
Market Survey
Administrative /Technical specifications
Invitation to tender
Bid analysis
Contract negotiation
Contract Signature
N-cavern AUP+BSI
Warm structure assembly #1
S-caverrn AUP+BSI
Warm structure Assembly#2

31/10/23
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Schedule

\

~|021 Half 1,2022 Half2,2022 Half1,2023 Half2,2023 |Half1,2024 Half2,2024 Half1,2025 Half2,2025 |
JNDJ FMAMJ] )J ASONDJ FMAM]JJ] ASOND)J] FMAM]J ] ASONDJ FMAM] J] ASOND ]

6/15

LI. Miralles. NP 35



Name

=ILBNF Cryostats
EWarm Structure

Profiles procurement
E Components manufacturing
ETertiary membrane manufacturing
HESmall components
HWarm structure assembly
ECold Structure
ElMaterial procurement
Production Readness Review
Market Survey
Administrative /Technical specifications
Invitation to tender
Bid analysis
Contract negotiation
Contract signature
Production #1
Glue Production #1
Transport to SURF #1
Production #2
Glue Production #2
Transport to SURF #2
ECold structure Assembly
Production Readness Review
Market Survey
Administrative /Technical specifications
Invitation to tender
Bid analysis
Contract negotiation
Contract signature
Cold structure assembly #1
Cold structure assembly #2

Neutrino

Schedule

021 Half 1,2022 Half2,2022 Half 1,2023 |Half 2,2023 Half 1,2024 Half 2, 2024 Half 1,2025 Half 2, 2025 Half 1,2026 Half 2, 2026  Hal
JNDJ FMAMJ ] ASONDJ FMAM] J] ASONDJ FMAMJ ] ASOND) FMAM] ] ASONDJ FMAMJ J] ASOND] F
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DUNE/LBNF CRYOSTATS TENDERING MILESTONES
ACCORDING TO DUNE/LBNF PROJECT SCHEDULE

Neutrino
‘ ) PLATFORM

CONTRACT Market survey Invitation to tender Finance committee
Procurement of warm structure FEBRUARY 2022(*) APRIL 2022(*) JUNE 2022)
materials
Manufacture of warm structure JANUARY 2022(*) MARCH 2022(*) JUNE 2022)
Components
Manufacture of warm structure MAY 2022 SEPTEMBER 2022(*) DECEMBER 2022
membrane
Procurement of small APRIL 2023(*) JUNE 2023™ OCTOBER 2023(*)
CompOnentS
Transport warm structure #1 APRIL 20230 JUNE 20230 OCTOBER 2023(")
Underground assembly of the APRIL 20231 JUNE 2023(") DECEMBER 2023
warm structure
Procur.ement of cold structure NA () JUNE 2023 DECEMBER 2023
materials
Transport warm structure #2 NA() APRIL 2024 JUNE 2024
Underground assembly of the NA®) APRIL 2024 JUNE 2024

cold structure

(*)On time according to project schedule

31/10/23

(*) Proprietary technology licensed firms
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Components
ready for
packaging
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) To Take Home \’)sﬁ:&‘eam

N, S

* First step. Risk Analysis

e Realistic planning is the key. Real life constrains
considered systematically

 The team as key for success. Competences available
when needed. Not everybody can do everything.
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