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1. FCC-ee arc half-cell mock-up project 1 Introduction
2.1:1 Arc Half Cell Mock-up

3. Optimization of supporting systems

4. What 1s next? Pre-TDR phase

5. Conclusion

The Future Circular Collider Innovation Study (FCCIS) project has received funding from the European Union's Horizon 2020 research and innovation programme under grant No 951754.The information

herein only reflects the views of its authors and the European Commission is not responsible for any use that may be made of the information.
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Arc Half Cell Mock-up objectives

Arc half-cell = the most repeated region of mechanical hardware
In the tunnel 4 77 km over 90 km are arc cells (about 85%)

Two phases:

1. Short term objective (2025) = mock-up combining real elements
(girders, jacks, supports, robot, etc.) and dummy systems (magnets,
vacuum chambers, etc.)

A Allows integration, transport, stability, safety/accessibility, alignment studies.

A Outreaching! (" Vi sual o demonstrataqgr for FCC

2. Long term objective (>2026) = evolving mock-up allowing
equipment groups to install and test their prototypes as they are
progressively built

A Allows functional tests on real systems.
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Arc Half Cell Mock-up overview

Machine tunnel 5.5m in diameter
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An arc half-cell =
+ Short Straight Section (SSS): 1 Quadrupole + (0, 1, 2 Sextupoles) + ... (correctors, BPM, etc.) > V 1:1 scale

elements standing on a common girder, pre-aligned on the surface. Length 3 fo 6 m -
+ Dipole region: obtained by a sequence of dipole. Length 20 to 46 m V 5.5m diameter
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https://edms.cern.ch/ui/#!master/navigator/document?D:101584779:101641959:subDocs
https://edms.cern.ch/ui/#!master/navigator/document?D:101584779:101641967:subDocs
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Where will the mock-up be installed?

A B. 355 and 358 (Meyrin site at CERN)
previously hosting the PS rotating machine

(thanks to the SY department!)

A Installations must be compatible with the
needs of neighboring buildings users
(SY-RF, SY-EPC, EN-EL).

A Preparatory works to the building are
needed.
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Integration of the mock-up In b. 355-358
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A New baseline for the position of the mock-up thanks to the transport and integration study!

This new position avoids dismounting the mock-up when transporting elements from close-by buildings, avoids the beamline
being positioned on the false floors, enables easier positioning of the robotic area etc. (Study for transport in bdg355+358)

Courtesy M. Rouchouse


https://edms.cern.ch/ui/#!master/navigator/document?D:101770401:101770401:subDocs
https://plm.cern.ch/PLM/?StartItem=CAD:C6C548C7639F4D8AA5156831EB2E57A0
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What are the ongoing activities in b. 355-358?

& (o] | semtows )
A PESS: safety support for the project and hazard identification (thanks to HSE team!) e e
A Project Safety Requirements (PSR) released: 40 mandatory or recommended actions.
A Pollutant diagnostic reports completed: the building contains lead, asbestos and PCB! |
A For asbestos and PCB treatment external contractors are required. e
A Noise report completed: noise level in the high range, does not require immediate action.
e J Nanager Simon Versh (HSE-OHS) )

Positions des mesures

Le bruit de fond ainsi que le temps de réverbération ont été mesurés aux positions présentées sur le
plan ci-dessous :

355/R-001 : Amiante/PCB : Plaque de sol

béton + joints
i " ] ; \‘

355/R-001 et 358/R-401 : PCB : Peinture
verte sur dalle béton

: 3268133 Evaluation du risque d 355/R-001 = 2 %
nnnnnnnnnnn g F = =
ipu) ’

Noise assessment

Presence of asbestos

124

*PESS = Project & Experiment Safety Support Presence of lead paint Courtesy HSE team


https://edms.cern.ch/ui/#!master/navigator/document?D:101707380:101707380:subDocs
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What are the ongoing activities in b. 355-358?

A SCE: Infrastructure Request Proposal (IRP) due diligence, first version approved.

The main modifications to the building needed for the mock-up are (being scheduled):
A Closing of floor openings and new reinforced concrete slabs;

A Modification of the entrance (new automatic door + enlargement of the entrance):
A PCB and asbestos removal from the mock-up basement area;

A Fire risks: need fire resistance doors, fire extinguishers, resistant paints on wooden components;
A Electrical works.

No fire
resistance
doors



https://edms.cern.ch/ui/#!master/navigator/document?D:101780928:101780928:approvalAndComments
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What are the ongoing activities in b. 355-358?
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A Ground motion measurements in the building 355 (EN-MME)

A Goal: determine whether the SSS should be placed on the slab on spring or
on a fixed slab + what impact this will have on the vibration measurements?

A Survey intervention (BE-GM)

A Intervention by the survey team to mark out the structure's anchorages +

pbeam lines. ——— |
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Courtesy V. Gerligand,
D. Mergelkuhl,
M. Rouchouse



https://plm.cern.ch/PLM/Client/?StartItem=CAD:F176A3E37B4C4C25BBCB23C4FFFE3585
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Simplified planning activities in b.355-358

V4

Equipment delivery started Mar-25

Assembling installation

Task Name é May-25 Jun-25 Jul-25 Aug-25 Sep-25 Oct-25 Nov-25 Dec-25 é
Design and Integration study | started Jul-24

Fabrication envelope

(Urgent) works building

Other building works Cyan = Critical path until mid 2026

Courtesy J. Panigoni
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First mock-up

Sl
%




