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Target dates and foreseen start dates

Concoptual Design

Feasiu yS! udy
Study o

Operation of FCC-hh
20 yoars of physcs saphotaton

1st stage collider, FCC-ee: electron-positron collisions 90-360 GeV
Construction: 2033-2045 - Physics operation: 2048-2063

2nd stage collider, FCC-hh: proton-proton collisions at = 100 TeV
Construction: 2058-2070 - Physics operation: ~ 2070-2095

Study and approvals dates
* Feasibility study from 2021-2025
= Mid-Term review end of 2023
« European Strategy for Particle Physics end of
2027
* Project approval by CERN council in 2028

Civil engineering dates

« Study and tendering prior to 2033

 Site preparation of civil engineering areas in
2032

 Start of civil engineering work in 2033

Start of operation
« Foreseen by management 2045-2048
« Qutput date after analysis: October 2046

ENGINEERING
DEPARTMENT

&



Working baseline for schedule analysis

To perform the update of the schedule, several elements were considered and that
represent the working baseline to build the planning:

« Civil Engineering strategy release
« Difference in shaft layout

* Underground number of workers - SEENENENY  Schedule for
« Non-conformities treatment and handling sequence [EETNEINETGE entire machine

« Groups requirement and sequence approach
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Working Basellne C|V|I enqmeermg strategy
release '

Before 2032: study to install temporary services
for Civil engineering works

Start excavation in 2033

Site preparation starts in 2032

OnEEn - ‘SaEmonnazd AR AREN
i Qi

T |

.E ]

FEEE L LT FE EEE FEEEE T FE T L I EE [ FE T | T F R T T FE T FE FEELT

% [Tl [ T L L oL e e[ [ Bl Bl p T Do el [ Do e[ DeTe e el F Lo L [T B[ T o DT ol Pl F T D BT T el BT Ll F LT T LT P T

C\E/RW ENGINEERING
DEPARTMENT




Working Basellne C|V|I enqmeermg strategy
release '

Before 2032: study to install temporary services
for Civil engineering works

Start excavation in 2033

Site preparation starts in 2032
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Working Basellne C|V|I enqlneerlng strategy

release
Before 2032: study to install temporary services
; . for Civil engineering works
Start excavation in 2033 \;;: Site preparation starts in 2032
| | Direction of the TBMs
Release of first sector
after 5.9y (shaft+11km | 2=+ "
tunnel) end of 2038 \4 R
Release of last sector
after 7.9y (shaft+11km &
(@ L e = -




Working Baseline: Civil engineering strategy
release

. SRS __' e Before 2032: study to install temporary services
e e —— for Civil engineering works
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Start excavation in 2033

Site preparation starts in 2032
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Release of first sector
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Release order of the 8 sectors
depends on shaft depth and
type of ground to be excavated

Release of last sector |
after 7.9y (shaft+11km
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Working Baseline: Difference in shaft layout

Shaft have difference depths ranging from 201m (shaft B) to 400m (shaft F)
Average depth 235m - 10 months

Shaft works will there need adaptation from the baseline duration:

x 0.8 Factor for Shaft B
x 1.6 Factor for Shaft F, longer shaft but one of the last to be released leaning curve.
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Working Baseline: number of workers and
nonconformities

'% During the infrastructure installation phase, EN-EL, EN-CV and transport team is
estimated to reach at its maximum 200 peoples

Y Non-conformities found during installation will be treated in parallel of installation.
N Non-conformities found after installation will be treated during HWC.
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Working Baseline: Sector sequence

[1 year; 1.3 years] 2 years 1.3 years 1 year
> > < Y > < Y > < Y >
Technical infrastructure installation Hardware commisioning
. ) Cable tray, general power supply and alcoves installation Jacks and magnet support Technical
Lift, Crane & General services safety Installation infrastructure Accelerator
installation system Piping in tunnel and alcoves, Klystrons galleries, experimental caverns (water, - Hardware
b A ) Tt | Cleaning underground | Hardware -
installation smoke extraction), final ventilation set-up (dumper, control door for smoke L commisioning
L . 7 : commisioning
extraction) installation \ Alcoves installation |

DC Cabling and IT network Aspirating tubles + Flrl‘la|

Transport during the night of equipment to install I Collider and booster
installation and

alignement

‘Transport during the night |

Final cable tray and cable

installation for equipment
user

Connection and vacuum
works

Access and alarm system

installation including

doors, PAD, MAD

Fire doors
Installation

Train installation:
1.5 months shift for
starting next activity
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Working Baseline: Impacts on sector sequence

« Ventilation: due to the shaft release order and the
installation of fire doors at the end of the sequence, L Different stages in the ventilation
the final ventilation system configuration is not system
possible to set up at the beginning of the works in  —
the underground.

« Safety: Some elements part of the final safety (Fire
doors, detectors) cannot be installed at the first

_ _ _ = Temporary safety equipment
stages of installation (sensible to dust)

C\E/RW ENGINEERING
DEPARTMENT



Working Baseline: Ventilation stages

Shaft to Shaft

One shaft sector ventilation: ventilation: Final System ventilation:

Ventilation with shaft duct and  Ventilation from shaftto  Ventilation with duct and half

Commissioning

extraction with shaft shaft sector extraction
| ) )
( | | |
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% S ysiom ostatation, Jrise i P Crange of ventiaton Machine installation Final ventiation mode Hardware

<

T
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Working baseline: Temporary safety equipment

Installation of final Activities with final

Works with safety systems safety system and
temporary safety | final ventilation

system | | \ sysAt em

Shaft A + Sector A-B

Shaft works

Access and alarm system

Machine installation
Shaft + sector

Tunnnel Technical
infrastructure

installation including fire
doors, PAD, MAD Final ventilation mode Hardware
+ Final safety system ready Commissioning

Change of ventilation
ready

mode

Temporary safety system installation

Final safety system

installation Final ventilation
commissioning
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Working Baseline: Bottom-up approach

Three level study:

« Seguence of one sector — Understand the dependencies, constraints and needs between
the activities

« QOrganization of the complete machine installation (all sectors) — Study of possible
parallelization and sequences

« Surface organization following the underground critical path identification
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FCCee

Site Preparation for Civil Engineering

2032
2032

Overall planning assumptions

2033
2033

2034
2035 2034

2035

2036
2036

* The sector sequence was used for each of
the 8 shaft + sector to install

2037
2037

2038
2038

= Resource limitation: Four teams in parallel
maximum can work in the machine for the
same type of activity

2042
2041 2040

2042

2043
2043

TI HWC \ \
TIHWC
Acc. HWC 1 pwc TI HWC

Acc. HWC Acc. HWC

2044
2044

TI HWC

2045
2045

TI HWC
Acc. HWC
TIHWC TIHWC Acc. HWC
Hardware comissioning

Ready for operation: October 2044

2046
2046
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- Temporary genaral services Civil Engineering works Technical infrastructure One Shaft-Sector ventilation
for Civil Engineering Shaftworks e hardware commissioning
Underground Technical Shaft to shaftventilation
-« Shaftand sectorreleased - r | Accelerator
C\ﬁw ENGINEERING by Civil Engineering infrastructure installation Rl | cvare commissioning
DEPARTMENT Machine Installation Final system ventilation
Constructionand installation activities Commissioning activities Ventilationmode




ng proposal : Layout

FCC-ee
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Overall planni
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Overall plannin

Civil
engineering
activities
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2042 2041 2040 2039 2038 2037 2036 2035 2034 2033 2032

2043
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proposal: Civil engineering works

FCCee

Shaft H-1

Site Preparation for Civil Engineering

Sector L-A

Ms directio

TIHWC

A5

3QQ10403IN0IQ104Q30201Q403Q20104Q30Q241 Q40242 Q1
2040 2039 2038 2037 2036 2035 2034 2033 2032

1040302010402 020104 Q2020Q104Q3 Q20104
2041

Temporary general services
for Civil Engineering

Shaftand sectorreleased
by Civil Engineering

Civil Engineering works
Shaftworks

Underground Technical
infrastructure installation

Machine Installation

TIHWC

Acc. HWC

Technical infrastructure
hardware commissioning

Accelerator
hardware commissioning

One Shaft-Sectorventilation

Shaft to shaftventilation

Final system ventilation

Constructionand installation activities

Commissioning activities

Ventilationmode




Overall planning préposal; Ventilation mode

One shaft-sector
ventilation until
adjacent shaft released

Shaft to shaft
ventilation until end of
machine installation

Final system
ventilation
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FCC-ee

Site Preparation for Civil Engineering

snosal: direction ¢
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Overall plan

2033
2033

2034
2034

2035

2035

2036
2036

2037

2038
2038

2039

2040
2040

2041

2037
Q32043 Q32 Q1040302010402 02Q10403020Q1 0403 Q2Q10Q202 Q2 Q10403 Q7
2041

Machine installation: ' \ \ \ \
From center to both
: THHWE ) e, hwe T e

shaft
Acc. HWC Acc. HWC

2042
2042

Technlcal infrastructure
mstallation: from one
shaft to another

2043
2043

2044
2044

TI HWC

2045
2045

TI HWC
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2039

TIHwWC Acc. HWC TIHV

Civil Engineering works
- Temporary general services Technical infrastructure One Shaft Sectorventilation

for Civil Engineering Shaftworks e hardware commissioning

2046

Hardware comissioning

i Shaft to shaftventilation
shaftand sectorreleased Underground Technical Accelerator

Ready for operation: O = bcuiegneens infrastructre instalgon R e coraissioning

Machine Installation

Q0302010402 0:201Q4Q3020Q1040: 020104 Q2 Q2

Final system ventilation
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Overall plann

Gap between Shaft

works and Technical
Infrastructure installation
caused by the resource
limitations (4 teams in
parallel max.)
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Site Preparation for Civil Engineering
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Temporary general services
for Civil Engineering

Shaftand sectorreleased
by Civil Engineering

Civil Engineering works
Shaftworks

Underground Technical
infrastructure installation

Machine Installation

Technical infrastructure
TIHWE hardware commissioning
Accelerator

Acc. HWC S
hardware commissioning

One Shaft-Sectorventilation

Shaft to shaftventilation

Final system ventilation
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Ready for operatic

Constructionand installation activities

Commissioning activities

Ventilation mode
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Site Preparation for Civil Engineering
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Overall plann
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Shortest duration for
Installation of shaft and
underground: 5.5 year
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Overall planning proposal: Target date :°
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Links

Detail structure and duration:

https://edms.cern.ch/document/2939990/1

Indico FCC Scheduling groups meeting:

https://indico.cern.ch/event/1334182/
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