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The FCC project : 3 main components
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The FCC feasibility Study 2021 - 2025

* Optimise the layout, for the ring and the surface sites

D120~ D90

* Prepare the administrative processes for a potential
project approval with the Host States
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* Optimise of the colliders and theirs injector chains : neclancy /g
* Develop and document of the technical infrastructure S~ f = T
. % :_n'_'?l'!-;&r'ffi'f'.'i -

* Elaborate a sustainable operational model for the e h

collider and experiments (human and financial needs,
environmental aspects, energy efficiency)

* Consolidate costs estimates and fundings
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Placement: timeline and steps

* By end of 2021 : identification of preferred layout (ring and
surface sites) S 2 O 22

Technical design work and R&D in all WPs

* By end of 2022 : identification of geological high risks Communication plan and implementation X
areas and preparation of site investigations contracts mplementation variant Idendfication "
General design update for preferred X
] . ] ] . . implementation variant
« 2023-2025 : high risks areas site investigations General coherence review across WPs X
Detailed design for Feasibility Study Report X
* By end of 2025 : placement and feasability analysis B e L
CO n CI u d ed High'ri.s!ﬁ areas site investigations X
Feasibility Study Report Completed X

Source: CERN

* Accelerators, technical infrastructure and civil engineering
have the same 2025 deadline, with a mi-2023 coherence
review
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Placement Review : 7 and 8 june 2021

Main goals for FCC Feasibility Study 2021 - 2025

+ optimisation of the placement and layout of the ring and related infrastructure, and
demonstration of the geological, Technl-::al environmental and acd g
tunnel and the surface areas; Aatat

* pursuit, together with the Host States, of the preparatory admlnls .
patential project approval;

+ optimisation of the design of the colliders and their injector chainsgs

L e - .
programmes to develop the needed key technologies; F CC Sﬂenarl D-de!EfD pment =
+ development and documentation of the main companents of the Methodﬂk}g}', cund’“nns and (}Gﬂstl'atﬂtﬁ w
+ alaboration of a sustainable operational model for the colliders agess =
human and financial resource needs, environmental aspects andges ‘l Dt :m': w_‘ﬁ“’
& o e I‘Bamflﬁafjﬂs t-Es:.l‘IT lmﬁr

= - .l:" = L I '_ -
- " - of - .:_._-.. .
< g -

:; : s - '~_

e e — e T i e o e

g ifonms POERN SCE (A a3, T TREre) GADZ, UNIGE 5w 2

i B R L '

:' plc s OH-06-OF (¥ i
'|I.

* Meeting with :

oy

.A-T :‘_‘-""F'-..—J-..H.,w_r-r I ¥

* Members of the FCC International Advisory Review of FCC placemnt studies 7.6 J B S pm————

Com m |ttee, Civil engineering aspects and constrair. - FC{: piacementﬁcena*rbsﬂr' 2
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John Osborme

* Representatives of the Host States,

* Technical experts,

—
g
o
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* (Goal : to review progress, to confirm the methods applied, e Lo we
to guide the choices for the project O s s

* The purpose of this presentation is to outline the main
elements of this review

Optics for several placements
Beam transfer and injection scenarios

W. Bartmann with valuable input from V. Mertens and M. Giovannozzi
SOUI’CG_' CERN FCC placement review, 07-June 2021
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Placement : make the right upstream choices

Applying the Avoid — Reduce — Compensate
approach

Method of sustainable developement and also
principle of the French Law

The consideration of impacts must therefore also
include a set of objects necessary for the
research project, such as: roads and accesses,
electric networks, water needs, accommodation
for staff, public services (schools, hospitals...)

Excavated materials (very large volumes) must
also be taken into account
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Gain

Compensation

Project design evolution s

_ Residual Residual
Unavoidable B  impacts impacts
project

Inttial impacts
project
COMPENSer

impacts
Avoidance
i_'D SS l measures

Source: CERN

aviter

This principle is based on 3 steps:
*Avoidance of impacts upstream of the project
*Reduction of impacts that couldn't be avoided
*Compensation for residual impacts. This means that if

the project destroys a certain area of natural
environment, you have to reconstitute it elsewhere
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High level needs and constraints

Scientific excellence: Ring and surface sites need to serve 2 particle colliders :
* Circumference 2 90 km

* Possibility for 4 experiment
sites for both machines (ee, hh)

* No displacements at

- FCC-ee : lepton collider

- FCC-hh : hadron collider

experiment sites ok C A e R
- Displacements along ring e

» Access tunnels preferrably " *Ei"t T '/i KR
< 250 m, not longer than 600 m g
» Sites close to transport Year: ~2045 1 s FCC-hh }-f‘ "
. " -CO -— — extraction
infrastructures & accessible jRpl: E - » 28km —» extractio L‘__
(road, railway...) ey, mmen 1.4 km
/ {\.
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o =~ - ; e

H r:#Gn; F

-

S ——

EX Source: CERN
RE PU B LI QU E IK@,‘ f’f’: VA VY ™
FRANCAISE <7 _ereinda
Y ‘ s iy
Liberté o

Egalité
Fraternité



( _ FCC FCC November Week 2021 J. Gutleber, V. Mertens (CERN), P. Boillon (Cerema) Grant agreement No 951754

High level needs and constraints

Lake becomes deeper

Project risk: Pl /2
* Avoid Vuache top of limestone W | | - il e

‘wﬂl
4 ;
S0 M iy

9th

(200 m above sea level)

* Avoid Jura top of limestone
(250 m above sea level)

* Avoid high altitudes
(higher than 700 m above sea level)

* Shaft depths < 300 m
at experiment sites

* Shaft depths <400 m
at technical sites

* Stay 50 m below lake bed
* Not too close to Rhone
* Attention at Arve crossing
* Mind overburdens
=« yAvoid sites at water bearing areas
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High level needs and constraints

Territorial aspects:

* Avoid “red” areas
constraints...)

* Avoid water protection zones

(regulatory

4 Red

* Avoid wetlands where possible r Pl E—

Yellow  Tolerable
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* Avoid locations where opposition A -“Rm msawssapaaiﬁ;_1 \
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is likely B0
* Prefer agricultural plots

* 6 ha for experiment sites, 5 ha for
other sites, 3 ha minimum. Accept
split sites.

* Assure possibility for accessibility

* Mind vicinity to residential areas
& nuisances (construction)

* Avoid forests that are difficult to
access and topographically not

vantageous
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Orange Undesirable [t is not recommended to consider the zone for a surface site placement.
If decisive for project feasibility, the area can be acceptable with significant mitigation and compensation measures.

Source: CERN

Intolerable  The constraint level does not permit considering the zone for the placement of a surface site.

The existing constraints are acceptable for the placement of a site. Adequate mitigation measures must be developed and implemented.

Green  MNegligible  The existing contraints are minor. The zone can be considered for the placement of a site without further mitigation measures.
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High level needs and constraints

Scientific excellence:
 Circumference 2 90 km

* Possibility for 4
experiment sites for both
machines (ee, hh)

* No displacements at
experiment sites

* Displacements along ring

* Access tunnels preferrably
<250 m,
not longer than 600 m

* Sites close to transport
infrastructures & accessible
(road, railway...)

= f 4

A

J. Gutleber, V. Mertens (CERN), P. Boillon (Cerema)

Project risk:

* Avoid Vuache top of
limestone (200 m)

* Avoid Jura top of limestone
(250 m)

* Avoid high altitudes > 700 m

* Aim for shaft depth < 300 m at
experiment sites

* Aim for shaft depth < 400 m at
technical sites

* Stay 50 m below lake bed
* Not too close to Rhone

* Attention at Arve crossing
* Mind overburdens

* Avoid sites at water bearing
areas

Grant agreement No 951754

Territorial aspects:

* Avoid “red” areas (regulatory
constraints...)

* Avoid water protection zones

* Avoid wetlands where possible

* Avoid locations where opposition
s likely

* Prefer agricultural plots

* 6 ha for experiment sites, 5 ha for
other sites, 3 ha minimum. Accept
split sites.

* Assure possibility for accessibility

* Mind vicinity to residential areas
& nuisances (construction)

* Avoid forests that are difficult to
access and topographically not
advantageous
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2 famillies of layout : 12 or 8-sites

1 Z'Sltes 8-S|teS PA (Experiment site)
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LayO Ut ﬂ eX| b| I |ty Possible displacements

* The less, the better

Connection to LHC/SPS:
 LHC, SPS or both

Bends A

-+— [isplace

<+-- Stretch/shrink

il
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Site constraints

Experiments sites: Technical sites

e 2 _ 3 shafts * 1 service cavern
* 1 shaft inside the ring

* 1 shaft right on top

Detector for FCC-ee

Detector for FCC-hh

—

=

W w gl |
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35 m
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Elements of a surface site

Layout exercise reveals that about 7 ha are needed for an experiment site
(Indicated location is not part of a preferred placement scenario)

Many functions:

* Shaft access

* Cryogenics

* Machine powering
* Water cooling

* Ventilation

* Electrical substation
* Workshops

* Storage

* Parkings

* Assembly halls

* Data center
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FCC-ee need technical
part: 4.5 ha

Oy
[]

Grant agreement No 951754

FCC-hh need: +3 ha
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Constraints

Many constraints determine Constramts t'r

scenario development:
* Topography

* Geology

* Water datas

* Territorial constraints
(environment, risks, land
use...

* Networks (transports
infrastructures, energy,
pipelines, communication..
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Avoid — Reduce — Compensate method

Many (several hundreds) scenarios analysed:
* lterative approach
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Target areas
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Multi-Criteria Optimisation

32 territorial compatibility criteria

5 overall trace criteria

To guide the choice of one prefered scenario
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Territorial

Implementation Scientific value

i

T |
A:100-80% |G D
B: 80 — 60 % a

C:60-40 %
D: 40 — 20 %

E:0—20 % - o

S
»

"

Plot availability

Clean and clear title to obtain nghts on plot
Flot price

Time for acquisition

Cost of plot development

Distances from transport and infrastructures

Distance from populated areas

Availability of raw matenals
Proximity to service providers

Accessibility of electrical power
Communication networks

Water for industrial use

Drinking water

Sewerage disposal and treatment
Temporary storage areas during construction

Raw materials and services

Infrastructure

Physical features

Plot size and shape

Topography

Shaft depth

Drainage conditions

Surface ground conditions

Water resources

Accessibility

Physical subsurface conditions
Regulatory subsurface conditions

Environmental and social factors

Terntorial constraints

Fauna and flora

Existing construction constraints
Adjacent surrounding constraints
Nuisances

Workforce availability and accessibility
Local government support

Civil society support

Overall layout

Geometry

Size

Transfer line compatibility

Owerall scenario cost

Project cost

Project risk

Overall scenario implementation risk

f Follows UNIDC
best practice
for planning
“‘industrial type’
installations

PA3a-
0.b

s | 86 | 71

PA3c-
0.1d

Seore | 85 | 64

89

PA3e-
0.f

PA|PB |PC|PD|PE|PF|PG|PH| Pl | PU|PK|PL|[Trace| 22
Pgix- +5
sore | g5 | 71 89 75 | 75 | 78

A *4

66 75 75
+1
63 73 75 65

A 2

o | 75 | 84

80

57 74 33

50 49 70 64
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Conclusions of the Review

Many rich discussions during the review.

Main conclusions are the following:

* The general method is confirmed

* The importance of territorial constraints is affirmed
* The interest in 8-sites layout is shared

* Information on maps and in existing documents have
been exhaustively analysed
Sites investigations are necessary to progress

* Most suitable scenarios are in the 89 km to 91 km range

* Verification of territorial feasibility depends on a direct feedback from local authorities on the in-
principle possibility and willingness to host surface sites

* The choice of one layout and placement as a case-study is therefore necessary now

* Currently a preferred scenario with a total circumference of 91 km is being developed for a feasibility analysis
with host state partners.
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Next steps...

Next steps :

* Work on the developement of the new scenario baseline
* Conduct consultations with stakeholders and partners

* Prepare the high risk area investigations

* Optimise towards a preferred scenario

To bear in mind :
* Territory evolves without stop...
* Constraints continue to increase...
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	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22

