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1. INTRODUCTION

1.1 Introduction to CERN

CERN, the European Organization for Nuclear Research, is an intergovernmental organization with

over 30 Member States. Its seat is in Geneva, Switzerland but its premises are located on both sides
of the French-Swiss border (https://maps.web.cern.ch).

CERN’s mission is to enable international collaboration in the field of high-energy particle physics
research and to this end it designs, builds and operates particle accelerators and the associated
experimental areas. At present, more than 10 000 scientific users from research institutes all over the
world are using CERN’s installations for their experiments. Further information is available on the
CERN website: http://cern.ch.

1.2 Introduction to the Long Baseline Neutrino Facility (LBNF)

The “LBNF”, the “Long Baseline Neutrino Facility”, is the facility required for the Deep
Underground Neutrino Experiment (DUNE), hosted at Fermilab in Batavia, Illinois, USA. DUNE is
a dual-site experiment for neutrino science and proton decay studies. Once completed, the LBNF will
comprise the world's highest-intensity neutrino beam. The infrastructure necessary to support
massive, cryogenic far detectors installed at the Sanford Underground Research Facility (SURF),
1,300 km downstream, in Lead, South Dakota (USA).

Sanford Underground
Research Facility

Fermilab
800 miles }5‘/’
«—4300 kilomete! iyt
v v

Figure 1. Schematics of DUNE/LBNF

13 CERN’s contribution to the DUNE/LBNF project

The experimental facilities will include several individual cryogenic detectors, each one housed inside
a large instrumented cryostat filled with 17°500 tons of liquid argon. CERN will, as an in-kind
contribution to the LBNF/DUNE project, provide two detector cryostats.

1 http://home.web.cern.ch/about/member-states
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Figure 2. SURF with the two LBNF cryostats

Figure 3. LBNF cryostat steel structure

2. SCOPE OF THE SUPPLY

CERN intends to place a Contract for the assembly of two cryostat warm structures for the
DUNE/LBNF detector cryostats as per drawing CENBNFCRO0338 (the “Supply”) and as defined in
this Technical Specification, including its annexes. This assembly will take place underground at
SURF in Lead, South Dakota (USA).
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The successful bidder (the “Contractor’) shall provide the Supply as defined in this Technical
Specification, including its annexes.

2.1 Content of the Supply

The Supply shall include:

e Technical deliverables as specified in § 3:
e Assembly of two CSS
e Assembly of two CTM

e Activities as specified in 8 4:

e On the Underground Assembly Area (UAA):
Assembly Requirements (see § 4.1);
Painting (see 84.2);

Welding (see §4.3);
Inspection at the Assembly site (see § 4.4).

e Documentation as specified in § 5:
e Assembly File (see § 5.1.1);
e Assembly Plan (see § 5.2.1);
e Quality Plan (see § 5.2.2);
e Progress Reports (see § 5.2.3);
e Site Taking-Over Inspection report (see § 5.1.2).

2.2 Materials Provided by CERN

CERN will provide the following materials required for the purpose of the performance of the
Contract:

e Two CSS, composed of 4’400 components with a total weight of 4’600 MT.
See drawing CENBNFCRO0333 for the structure and Annex 9.1 for components drawings;

e Two CTM, composed of 1’800 components and a total weight of 1’180 MT.
See drawing CENBNFCRO0484 for the structure and Annex 9.2 for complete set of drawings;

e Two warm structure fasteners sets, composed of 52’000 M48 bolts, 52’000 M48 nuts, 104’000
M48 washers, 30°000 M 14 bolts, 15°000 M16 bolts and 15’000 interface pieces (clamps). See
drawing CENBNFCRO0489 for the bolt, CENBNFCRO0334 for the structure and Annex 9.3 for
complete set of drawings;

e Approximately 3’500 shims, as per drawing 1650-01-0100-00-03;

e 5’430 Elastomer pads, as per drawing CENBNFCR0488;

e 10’860 Steel plates, as per drawing CENBNFCR0488;

e Approximately 2’400 m G10 insulation strips, as per drawing CENBNFCR0488;
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e Approximately 7000 m CTM shimming strips, as per drawing CENBNFCR0452.

CERN provided materials shall at all times remain the property of CERN.

2.3 Services provided by CERN

CERN will provide the following services required for the purpose of the performance of the
Contract:

e Logistics from surface storage to UAA,

e Crane service at UAA, including crane operators and riggers;
e Electric power at UAA,

e Survey service.

2.4 Documentation provided by CERN

CERN will provide the following documentation required for the purpose of the performance of the
Contract:

e Assembly plan of the structure indicating the exact position of each component in the
CSS assembly.

3. SPECIFICATION OF THE TECHNICAL DELIVERABLES

The Supply shall include the following technical deliverables and activities:

e Positioning of approximately: 3’500 shims, 5’413 Elastomer pads, 10’860 Steel plates and
2400 m of G10 insulation strips;

e Assembly of two warm structures for the DUNE/LBNF detector cryostats, underground at
SURF in Lead, South Dakota (USA). Each warm structure is composed of about 2°200 steel
components with a weight of 2’900 tons (MT). About 1’300 components are HL1100M and
HEB600 profiles based elements with a total weight of 2°300 MT, called Cryostat Steel
Structure (CSS). About 900 components are 12 mm thick plates, width 1’600 mm of various
lengths, with a weight of 600 MT, called Cryostat Tertiary Membrane (CTM);

e The assembly of the CSS will require mainly preload bolting operations;
e The assembly of the CTM will require mainly welding operations;
e All tooling required for the manipulation of the components during the assembly.
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4. SPECIFICATION OF THE ACTIVITIES AT THE UAA

The Supply shall include the activities listed in the present section. These activities shall comply with the
requirements specified below. The Supply shall be carried out in accordance with all applicable laws in the
United States, including insurance requirements. The supply shall be carried out according to EN 1090-
2:EXC2 where applicable. During the Contract, CERN shall have free access to UAA. Any change is
subject to prior written approval by CERN.

4.1 Assembly Requirements

The Supply shall include the technical deliverable(s) and activity(ies) as specified in the present
section.

e Assembly of two warm structures for the DUNE/LBNF detector cryostats according to
drawing CENBNFCRO0338, which includes:

o Elastomer pads and steel plates installation, insuring their planarity and horizontality.
The centre point defined by the diagonals, with maximum vertical deviation of +/-
1mm. See drawing CENBNFCR0488;

o G10 insulation between the elastomers pads and the CSS according to drawing
CENBNFCRO0488;

o Installation of the CTM shimming strips between the CSS and the CTM according to
drawing CENBNFCR0452;

o Welding of CTM according to drawing CENBNFCR0338;

e The full assembly process including the QC plan in particular CSS geometry verification,
shall be approved in writing by CERN, prior to start the assembly work.

4.1.1  Technical Requirements

The Supply shall comply with the following parameters and conditions:

e The structure shall be erected in accordance with EN 1090-2:EXC2 (execution of steel
structures and aluminium structures - Part 2: Technical requirements for steel structures), with
the following supplementary requirements:

o A full assembly map of each warm structure for the DUNE/LBNF detector cryostats,
including all pieces shall be supplied.

o The M48 and M36 bolt assemblies shall be pre-loaded in conjunction with the
combined method in accordance with EN 14399-1, for k-class K1 and Mr,1 torque
value for M48 of 6’600 Nm and for the M36 of 2’800 Nm.

e The shape of the structure shall be regularly measured to guarantee the final positioning
respect the functional tolerances prescribed CENBNFCRO0451.

e Adequate protection shall be provided at all times to minimise damage to the components
during assembly operations.
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4.1.2 Norms and Standards

The Supply shall comply with the following norms and standards:
e EN 1090-2: EXC2;

e The welders shall be qualified according to EN 287-1 or equivalent AWS D1.1/D1.1M Clause
6

e Welding procedure specification (WPS) and welding procedure qualification record (WPQR)
shall be provided according to EN ISO 15614-1.

4.2 Painting
All parts delivered by CERN will be already fully painted. The Contractor shall paint all surfaces
of the components damaged during the assembly and/or welding according to:
e For CSS.
o In case of big surface repair above 0.5m?, the following requirements shall apply:
=  Primer anti-rust coating, one layer, DFT 40 um, two-component, high-build
Epoxy primer;
= Final coat, two layers, DFT=60-80 um, two-component, high-build Epoxy
Enamel coating in the following colour: RAL 3020 (RED).

o In case of small scratches, a proposal shall be developer by the contractor for prior
CERN approval.

e ForCTM.
o Flatside

= After welding all non-painted surfaces of the flat side of the plate shall be
painted by using the following Epoxypolyamide primer: Carboguard 193 P,
in red colour ACQPA 27122.

- Application: Two layers, DFT min 30 pm — max 70um per layer;

- Curing Schedule at 15°C: Between Coats - 12 hours, Final Cure -
14 days

= In case of small scratches, a proposal shall be developed by the contractor
for prior CERN approval.

o Ribs side (all visible surfaces)
= In case of big surface repair above 0.5m?, the following requirements shall
apply:
- Primer anti-rust coating, one layer, DFT 40 um, two-component,
high-build Epoxy primer;
- Final coat, two layers, DFT=60-80 pum, two-component, high-build
Epoxy Enamel coating in the following colour: RAL 3020 (RED).
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= In case of small scratches, a proposal shall be developer by the contractor
for prior CERN approval.

4.3 Welding

The Contractor shall perform the following inspections:
e All welds shall be inspected for imperfections according to level C of ISO 5817;
e 100% of the welds shall be inspected by visual inspection according to EN 1SO 3452-1,

e 100% of the welds shall be inspected by dye-penetrant test according to EN 1SO 3452-1
acceptance level 2x according to EN ISO 23277;

e 100% of the CSS welds shall be inspected by magnetic particle testing according to EN
ISO 17638 for quality level ISO 5817 with imperfections to Class C, and acceptance level
2X according to ISO 23278;

e 100% of the CSS welds shall be inspected by ultrasonic test according to EN 17640:2010,
and acceptance criteria B according to EN 11666:2011.

e 100% of the welds of the CTM shall be controlled by Vacuum box according to I1SO
20485:2017

Before the start of the welding the Contractor has to provide for written approval to CERN:

e The documentation that the welders are qualified according to EN 287-1 or equivalent
AWS D1.1/D1.1M Clause 6;

e Welding procedure specification (WPS) and welding procedure qualification record
(WPQR) shall be provided according to EN ISO 15614-1.

4.4 Inspection at the Assembly site
The Contractor shall carry out the inspections as specified below.

4.4.1  Dimensional Inspections

The location and frequency of dimensional measurements shall be specified and all the dimensional
inspection records shall be provided by the Contractor in the assembly file.

4.4.2  Site Taking-Over Inspection (STOI)

The STOI shall be organized by the Contractor with the scope of ensuring that the Supply meets the
required specifications. The STOI is subject to the submission by the Contractor of the assembly file
as approved by CERN (§ 5.1.1).

4.5 Handling tooling

It is the contractor responsibility to provide the handling tooling according local legislation standards.
Conformity certificates shall be provided for approval before their use.
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S. SPECIFICATION OF THE DOCUMENTATION

The Supply shall include the documentation related to the Supply (8 5.1) and the documentation
related to the performance of the Contract (8§ 5.2). This documentation shall comply with the
requirements specified below.

5.1 Documentation Related to the Supply

The documentation related to the Supply shall include:
e Assembly file (see § 5.1.1);
e Site Taking-Over Inspection (STOI) report (see § 5.1.2).

511 Assembly File

The Contractor shall submit an assembly file in accordance with the schedule defined in § 7.1. The
assembly file shall include all the following.

Prior to the starting of the assembly, the following set of documents must be provided by the
Contractor to CERN for approval:

- Assembly process description and Assembly planning

- Logistics plan indicating the sequence in which the components supplied by CERN
should be made available at the UAA.

- Assembly tooling drawings
- WPS and welders qualification certificates
- Quality plan and quality control documentation, as specified in EN1090-2, § 4.2.

Upon assembly of each CSS, the Contractor shall provide at least the following set of documentation
in addition to the documentation listed above:

e Traceability documentation
e Reports of all the tests/inspections performed
e Dimensional control reports
e Assembly map indicating the position of all the components in the structure
e Welding reports:
o SO 3834 certificate
Inspection and Test plan
WPS
WPQR
NDT results
Certification of the filler materials

o O O O O

e CSSF torque control report
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Upon assembly of each CTM the Contractor shall provide at least the following set of documentation
in addition to the documentation listed above:

e Traceability documentation
e Reports of all the tests/inspections performed
e Dimensional control reports
e Assembly map indicating the position of all the components in the structure
e Welding reports:
o 1SO 3834 certificate
o Inspection and Test plan
WPS
WPQR
NDT results
Certification of the filler materials

o O O O

All the documentation shall be submitted in English.

5.1.2  Site Taking-Over Inspection Report

The Contractor shall submit a STOI report in accordance with the schedule defined in § 7.1 including:
e (CSS assembly file
e CTM assembly file
e All non-conformities;
¢ All modifications performed.

5.2 Documentation Related to the Performance of the Contract

The Contractor shall submit documentation related to the performance of the Contract including:
e Assembly plan (see § 5.2.1);
e Quality plan (see § 5.2.2).

52.1 Assembly Plan

The Contractor shall submit an assembly plan in accordance with the schedule defined in 8 7.1. The
assembly plan shall be agreed between CERN and the Contractor prior to the start of the CSS
assembly. The assembly plan shall include, as a minimum, the following milestones for each CSS:

e Delivery of assembly drawings and assembly planning documentation as defined in 85.1.1;

e The contractor shall propose an installation planning to complete the assembly within 156
working days.

e Assembly sequence for the CSS and the CTM shall be proposed by contractor and agreed
beforehand by CERN. The assembly sequences proposed by CERN shall be used only as
guideline. An indicative example can be find here: https://edms.cern.ch/document/2330554
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e The intermediate control points of the sequence will be agreed between contractor, CERN and
FDC.

e Cryostat steel structure assembly start;
e Cryostat steel structure STOI.

The sequence of assembly requires:
e The assembly of the floor components as specified in the drawing CENBNFCROO077 in first place.
e A witness point of 3 weeks for CERN verification of the assembly of the floor components.

5.2.2 Quality Plan

The Contractor shall submit a quality plan in accordance with the schedule defined in 8 7.1. The
Contractor shall have an adequate working quality management system that guarantees the
compliance of the mechanical and geometrical properties of the deliveries to the standards defined in
this Technical Specification; the quality management system shall comply with ISO 9001.

5.2.3  Progress Reports

The Contractor shall submit monthly progress reports including:
e The actual progress in comparison to the scheduled progress in the Assembly Plan (see § 5.2.1);
e The quantities and type of the stocks of the material provided by CERN;

5.3 Creation, Updating and Control of Documents

The Contractor shall apply professional standards and codes in matters of document editing,
design/drawing process, design reviews and approval, naming conventions and tagging, quality
assurance/control.
The full documentation supplied by the Contractor in the framework of the Contract (including all
drawings and schematics) shall be in English only.
The Contractor shall submit all documents produced exclusively in the following electronic formats:
e 3D models in CATIA® and/or STEP AND 3D PDF® format;
e Drawings in CATIA®, AUTOCAD® AND HP-GL® and/or PDF® format;
e Text documents in Microsoft Word® AND PDF® format;
e Cost breakdowns and equipment lists in Microsoft Excel® and csv format;
e Schedules in Microsoft Project® AND PDF® format.

6. APPLICABLE RULES, NORMS AND STANDARDS

The Supply shall comply with all Laws. For the purpose of the Contract, Laws shall include all
relevant rules, norms and standards.
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7. PERFORMANCE OF THE CONTRACT

7.1 Schedule

The Contractor shall deliver the Supply in accordance with the following schedule, starting from the
date of notification of the award of the Contract to the Contractor:

Table 1: Schedule

Milestones Months Indicative Date
Notification of th d of the Contract
T, otification of the award of the Contrac December 2023
to the Contractor
Deli f th bly fil bl
elivery o 'e assembly file, assembly To+ two February 2023
plan and quality plan
T, Taklr-wg—Over by CERN of the above March 2024
mentioned documentation
Start of delivery of CERN material
(sequence and quantity based on assembly
+
plan to be agreed between CERN and Ti+d July 2024
Contractor)
f th ly of the fi
T Start of the assembly of the first cryostat August 2024
warm structures
Start of the assembly of the second T,+8 March 2025
cryostat warm structures
Taking-Over of the first cryostat warm
T . . . T,+ 11 202
3 structure including the Assembly File ? June 2025
Taking-Over of the cryostat second warm
+
structure including the Assembly File Te+8 February 2026

Note: CERN will arrange for the transport of the two CSS and the two CTM from the FCA place to
its final destination in the experimental hall at SURF, Lead, SD, USA.

7.2 Contractor’s Personnel
The Contractor shall assign an appropriate number of qualified personnel for the performance of the

Contract. The personnel assigned by the Contractor shall at all times remain under the sole direction
and responsibility of the Contractor.
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7.3 Contract Follow-Up and Progress Monitoring

The Contractor shall assign a person in charge of the technical execution of the Contract and its
follow-up, as well as a person in charge of the commercial follow-up, during the whole duration of
the Contract. These persons shall be able to communicate (spoken AND written) in English.

The Contractor shall send to CERN a written progress report (as specified in § 5.2.3) every month
until the end of the Contract. All communications and documents shall be in English.

7.4 Taking-Over of the Supply by CERN

7.4.1  Taking-Over of the Documentation
The Contractor shall submit to CERN for Taking-Over the documentation as specified in § 5.1 and §
5.2 and according to the schedule defined in § 7.1.

CERN will, within one month, verify the conformity of the documentation in accordance with the
contractual provisions.

7.4.2  Taking-Over of the Supply
Taking-Over of the Supply by CERN of each cryostat warm structure will be subject to the Taking-
Over of the following parts of the Supply:

e Dimensional report fulfilling EN1090:EXC2;

e Documentation (see § 7.4.1);

e STOI report (see § 5.1.2).

e Quality control documentation as specified in § 5.2.2;

e Fulfilling the conditions specified in § 4.1, 8§ 4.2, 8§ 4.3 and § 4.4.

7.5 Warranty

Warranty terms are defined in the Form of Contract.

7.6 Personal Data

Each Party shall abide by all laws, regulations and other legal requirements, applicable to it relating
to the use, collection, retention, storage, security, disclosure, transfer, disposal, and other processing
of any personal data.

Where the Contractor processes personal data on behalf of or provided by CERN, the Contractor
shall, in particular:

e process the personal data solely for the execution of the master agreement, unless otherwise
required to do so by applicable law. In the latter case, the Contractor shall notify CERN in
advance, or within 48 hours;

e take all reasonable technical and organisational security measures;

e notify CERN of any data breach immediately, or where not possible within 48 hours of
discovery; and,
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e fully cooperate and assist CERN in responding to requests from data subjects.

8. CERN REPRESENTATIVES

All administrative, commercial and technical correspondence concerning the Invitation to Tender
shall be communicated to the CERN Procurement officer and in copy to the Technical officer. Any
communication by or to any other person than the CERN Procurement Service shall not be valid and

have no effect.

Procurement Officer Tel Email
Mr Bjorn Jensen Tel:  +41 22 767 4405 Bjorn.Jensen@cern.ch
In case of absence:
Mr Jerome Pierlot Tel: +41 22 767 2453 Jerome.Pierlot@cern.ch
Technical Officer Tel Email
Mr. Lluis Miralles Tel: +41 22 767 4919 lluis.miralles.verge@cern.ch
In case of absence:
Mr. Dimitar Mladenov Tel: +41 22 767 2496 Dimitar.Mladenov@cern.ch

9. ANNEXES

9.1 CSS Drawings

The drawings of the CSS components are located at the following links:
e CSS: https://edms.cern.ch/document/2913824

Applicable CSS drawings are listed in Table 2:

Table 2: List of CSS applicable drawings

Description Drawing number Version
Floor CENBNFCRO0077 1
Pillar - Corner - Bottom CENBNFCRO0087 1
Pillar - Corner - Middle CENBNFCRO0088 1
Pillar - Corner - Top CENBNFCR0089 1
Corner - 1/3 CENBNFCR0090 1
Corner - Roof - A CENBNFCR0091 1
Corner - Roof - B CENBNFCR0092 1
Corner - Short Wall - 1 CENBNFCRO0102 1
Belt - Hole - A CENBNFCRO0103 1
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Description

Drawing number

Version

Corner - Long Wall

Corner - Long Wall - 3/4
Corner - Long Wall -5 - A
Corner - Long Wall - 5-B
Floor Beam - Center

Floor Beam - Front - 2

Bracing - Side - Floor

Main Beam - Small Wall

Roof Beam - Small Wall - A
Roof Beam - Small Wall - B
Roof Beam - Small Wall - Center
Main Beam - Long Wall

Main Beam - Long Wall - 2
Main Beam - Long Wall - 3 - A
Main Beam - Long Wall - 3- B
Belt - Hole - Roof - Horizontal
Main Beam - Roof

Belt - Roof

Belt - Roof - 1

Main Beam - Long Wall - 1
Corner - Short Wall

Corner - Long Wall - 2

Floor Beam - Front

Belt - A

Corner-2-A

Belt - Hole

Belt

Belt - Roof - Horizontal
Corner - 2-B

Belt - Horizontal - Corner - Welded
Portal 01

Portal 02

Portal 03

Portal 04

Belt - Roof - Center

Corner - Long Wall - 1

LBNF - FD1 - Beam Structure

CENBNFCRO0104
CENBNFCRO0105
CENBNFCRO0106
CENBNFCRO0107
CENBNFCRO0108
CENBNFCRO0110
CENBNFCRO111
CENBNFCRO0112
CENBNFCRO0114
CENBNFCRO0115
CENBNFCRO0116
CENBNFCRO0122
CENBNFCRO0123
CENBNFCRO0124
CENBNFCRO0125
CENBNFCRO0127
CENBNFCRO0128
CENBNFCRO0129
CENBNFCRO0130
CENBNFCRO0276
CENBNFCRO0277
CENBNFCRO0278
CENBNFCRO0279
CENBNFCRO0280
CENBNFCRO0281
CENBNFCRO0282
CENBNFCRO0283
CENBNFCR0284
CENBNFCRO0285
CENBNFCRO0286
CENBNFCRO0287
CENBNFCRO0288
CENBNFCRO0289
CENBNFCR0290
CENBNFCRO0291
CENBNFCRO0301
CENBNFCRO0333

B R R R R R R R R R R R R R R R R R R R R R R P R R R R R R R R R BRR R R
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Description Drawing number Version

LBNF SP NE Steel structure CENBNFCRO0338 1
LBNF SP NE Complete set of 3 mm plates CENBNFCRO0352 1
Main Beam - Roof - FD2 CENBNFCRO0463 1
Beam vertical 01 CENBNFCRO0464 1
Belt - Roof - 1 - FD2 CENBNFCRO0465 1
Beam UDP 254x254x71 (roof) FD2 CENBNFCR0466 1
LBNF - FD2 - Beam Structure CENBNFCRO0468 1
LBNF FD2 SE steel plates without holes CENBNFCR0484 1
Basement rubber pads CENBNFCRO0488 1

9.2 CTM Drawings

The drawings of the CTM components are located at the following links:

o CTM: https://edms.cern.ch/document/2913827
Applicable CTM drawings are listed in Table 3:
Table 3: List of CTM applicable drawings
Description Drawing number Version

Warm skin reinforced level 4 module 01 CENBNFCR0132 1
Warm skin reinforced Level 1 module 01 CENBNFCR0135 1
Warm skin reinforced roof module 10 CENBNFCRO0166 1
Warm skin reinforced roof module 22 CENBNFCRO0167 1
Warm skin reinforced roof module 01 CENBNFCRO0169 1
Warm skin reinforced roof module 21 CENBNFCRO0170 1
Warm skin reinforced roof module 23 M CENBNFCRO0173 1
Warm skin reinforced Level 1 module 02 M CENBNFCR0240 1
Warm skin reinforced roof module 23 CENBNFCR0253 1
Warm skin reinforced Level 1 module 02 CENBNFCR0257 1
Warm skin reinforced- Level2-3 module CENBNFCR0293 1
Warm skin reinforced Level 1 module 03 (open side) CENBNFCR0294 1
Warm skin reinforced level 1 corner module 01 CENBNFCR0295 1
Warm skin reinforced level 1 corner module 01 M CENBNFCR0296 1
Warm skin reinforced level 1 corner module 01 A M CENBNFCR0297 1
Warm skin reinforced level 1 corner module 01 A CENBNFCR0298 1
Warm skin reinforced level 4 corner module 03 CENBNFCRO0299 1
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Description

Drawing number

Version

Warm skin reinforced level 2-3 corner module 02
Warm skin reinforced level 4 corner module 03 M
Warm skin reinforced bottom module 01

Warm skin reinforced bottom module 01A

Warm skin reinforced bottom module 01AM

Warm skin reinforced bottom module 02

Warm skin reinforced bottom module 03

Warm skin reinforced bottom module 04

Warm skin reinforced bottom module 03 M

Warm skin reinforced Level 4 module 03 (open side)
Warm skin reinforced bottom module 05

Warm skin reinforced bottom module 06

Warm skin reinforced bottom module 07

Chamfer plate Triangle

Chamfer plate

Chamfer plate 01

Chamfer plate 02

Warm skin reinforced level 1 module 02 TCO
Warm skin renforced level 4 module 02 TCO
Warm skin reinforced roof module 09 without holes
Warm skin reinforced roof module 04 without holes
Warm skin reinforced roof module 17 without holes
Warm skin reinforced roof module 20 without holes
Warm skin reinforced roof module 16 without holes
LBNF plate TCO connector

Warm skin reinforced roof module 01 FD2

Warm skin roof module 04 M without holes FD2
Warm skin roof module 04 without holes FD2
Warm skin roof module 16 without holes FD2
Warm skin roof module 17 without holes FD2
Warm skin roof module 16 M without holes FD2
Warm skin reinforced roof module 21 FD2

Warm skin reinforced roof module 23 FD2

Warm skin renforced roof module 23 M FD2

CENBNFCRO0300
CENBNFCRO0302
CENBNFCR0304
CENBNFCRO0305
CENBNFCRO0306
CENBNFCRO0307
CENBNFCRO0308
CENBNFCRO0309
CENBNFCRO0310
CENBNFCRO0311
CENBNFCRO0313
CENBNFCRO0314
CENBNFCRO0315
CENBNFCRO0321
CENBNFCRO0322
CENBNFCRO0323
CENBNFCRO0324
CENBNFCRO0325
CENBNFCRO0326
CENBNFCRO0453
CENBNFCRO0454
CENBNFCRO0455
CENBNFCRO0456
CENBNFCRO0458
CENBNFCRO0461
CENBNFCRO0473
CENBNFCR0474
CENBNFCRO0476
CENBNFCRO0477
CENBNFCR0478
CENBNFCRO0479
CENBNFCRO0480
CENBNFCRO0481
CENBNFCR0482

P R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R P

9.3 Bolts Drawings
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The drawings of the fasteners components are located at the following links:
Fasteners: https://edms.cern.ch/document/1887874
Applicable fasteners drawings are listed in Table 4:
Table 4: List of applicable drawings
Description Drawing number Version

Bolts Dimensions CENBNFCR0489 1

Nuts Dimensions CENBNFCR0490 1

Washers Dimensions CENBNFCRO0491 1

Bolting Detailing Beam structure CENBNFCRO0334 1



https://edms.cern.ch/document/1887874

	OLE_LINK4

