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Coordination management  Why do we need it?
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Coordination management  Why do we need it?

Surface buildings

Underground galleries

Equipment, systems and services installation and commissioning

Complex and interlinked large scale scientific project:

20 WPs, many CERN groups, systems, equipment, service involved

HL-LHC impact on the LHC



1st Accelerators Technology Sector Workshop ATS
Speaker: Estrella Vergara Fernandez

Accelerators and
Technology Sector

Coordination management  Why do we need it?

BEFORE HL-LHC . . AFTER HL-LHC
Coordination team
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Coordination management  cCentral coordination

Coordination team ] : '
Technical expertise PrOJecS:tarﬂgg?gSement

OpenSE framework

INITIALIZE ~ STUDY DESIGN BUILD COMMISSION  OPERATE & MAINTAIN DECOMMISSION
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» A common understanding of a facility or system lifetime

» A common understanding of the expected results
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Coordination management

Project Leader - One single source

Decision making

» Consolidated methodology and coherent set of data

. |
» One single source - tool for decision taking
» 2 pillars for coordination management
» Process for change management
________________\

One source of truth (MS Project)
Data validated by WPLs and Departments
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Pillar 1: Installation readiness and milestones follow-up

Master Schedule: Phases and deliverables

2021 2022 2023 2024 2025 2026 2027 2028 2029
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B rabrication Assembly P Test (}Milestone ‘ Delivery at CERN *’] Inputs (WP12 & WP13) > Ready to install
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Pillar 1: Installation readiness and milestones follow-up

MS Project as single source of truth

Master Schedule: One source

ask Name Finish
4 HLHC 3961days?  08/03/13  29/12/28

WPL: Management 2231days  02/11/15  29/11/24

WP2: Accelerator Physics and performance 2091days  08/06/15  06/12/23

WP3: Magnets for insertion regions 2985.1days 18/08/14  07/09/26

'WP4: Accelerating cavities and RF systems. 3119days  05/06/14 11/01/27

WPS: Collimation 3571days  04f03/13  02/07/27 M DOHBINE M S0 0 4 4 ¢ 4 CHI M NNI NN B s o
'WP6A: Cold Powering 2645days  18/08/14 02/05/25 YE P WO G TGRS RO TR > >

'WP6B: Warm powering 2801days  01/12/14 03/04/26 Ye ew 2 d A Z0 J0 20 n n o a4 Ao 4 g
WP7: Machine Protection 3188days?  1B/0B/14  30/06/27 Y & 4 4 SWEs & & S04 ®w s s e e
WPS: Collider Experiment interface 3182days  18/08/14  21/06/27  Ye Ll

WP9: Cryogenics 2963days  29/06/15  29/06/27  Ye

WPL0: Energy Depositions Absorber Caardination 1920days  26/11/15  04/10/23  Ye

WPL1: 117 DS dipole 262adays  30/01/15  16/09/25  Ye

WPL2: Beam Vacuum 3619days  01/01/14  30/06/28  Ye

'WP13: Beam Diagnostics 3412days?  01/01/14 22/09/27 Ye y

WP14: Beam Transfert@Kickers 3331days  01/01/14  01/06/27 Ve

WP15: Integration & Installation (24/06/2021) 3133days?  07/08/14  02/04/27

WP16: Hardware Commisioning 1691days?  02/11/20  18/08/27

WPL7: Infrastructure, Logistics and Civil Engineering 3106days?  18/08/14  05/03/27

WP18: Controls Technologies 2598days  05/01/17  30/06/27

Test Fadiities 2807days  29/07/14  25/11/25

safety 2700days  25/12/14 2s/11/25

External Events 3588days  07/08/14  29/12/28

Master Schedule for each WP ]
HL-LHC Project Master Schedule
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Pillar 1: Installation readiness and milestones follow-up
Master Schedule: Link to EVM - IT String case

,, s Resource analysis: combination of

[l
i

H
2026 2027 2028 2029

resources (EVM) and detailed planning
""" - Work done by EN-ACE and IT String team (WP16)

Workload for the HL-LHC IT String
24
EYETS EYETS 2024-25
2023-24

IT STRING

‘WP16 - C&S Review 2023 Baseline

Cold Powering
installation

Powering Tests Optimized
Powering
Tests

Magnet Interconnections
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Pillar 1: Installation readiness and milestones follow-up

Dedicated resource analysis: WP3 (IR Magnets) case

Input: WP3 process
Interfaces: WP18, 15, 6A, 12, 13, 19

Resources:
 Building 180
 Facility SMI2

+ SM18 & Point 18

Output: Resource loaded and

levelled planning
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Pillar 1: Installation readiness and milestones follow-up

Broken line

Reporting tools

lllll

» Project Steering Meetings (PSM): Assessment and

decision on budget and schedule changes for each WP

» HL-LHC Cost & Schedule Review

Float schedule: Equipment ready to install vs LS3 installation i
TREND analysis follow-up
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Pillar 2: Installation, commissioning and follow-up
How do we integrate HL-LHC inside the LHC?

: Standard methodology used for the LHC and its injectors
Project Leader —

DEEISIO MELE programmed stops:

Y |
Beam run
» Technical stops (TS)
» Year End Technical Stops (YETS)
|

« Extended Year End Technical Stops (EYETS)

LS1
LS2
LSN

One source of truth (MS Project)
Data validated by WPL and Departments Long Shutdown (LS)

HL-LHC installation mainly during the LS3




ATS

Accelerators and
Technology Sector

14

1st Accelerators Technology Sector Workshop @
Speaker: Estrella Vergara Fernandez /)

Pillar 2: Installation, commissioning and follow-up
Three levels of scheduling Top-down approach

l_—\ccelera_ltor Run1 0 Run2 % == RunN %
installation - — i

Long Term Schedule - Strategic Master Schedule - Operational Detailed Linear Planning

Long Term Schedule for CERN Accelerator complex

Example of the LS2 Detailed Linear Planning
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FIRST

2222223035
Pillar 2: Installation, commissioning and follow-up

How to build the LHC LS3 linear planning

Gather the
inputs form ;;.
Follow-up stakeholders
and on-site ‘
Visits

optimization and
co-activity

EN-ACE Group areas of expertise

management
Transforming Process the

information information,
into data: including
Linear resource

Planning analysis
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Pillar 2: Installation, commissioning and follow-up
How to build the LHC LS3 linear planning

v | December |
5495051552 1
Sector 12 861days? 17/11/25 31/05/29
LssR1 861days? 17/11/25 31/05/29
Qxt installation 60days  29/04/27 26/07/27
T i i

CERN

. 0 0ol-down with no access (LHC and HL-LHC galleries)
Re-cabling collateral impacted cables (2shifts/1tea81 days 19/08/27 13/12/27 R colate d es (2shifts/1team)
EL cabling & infrastructure installation (2shift) 410days  28/10/26 05/07/28
Power cables & infrastructure 410days  28/10/26 05/07/28
Power cables & infrastructure 1185 days 28/10/26 29/04/27

e (access dlosed)
sorts and cable trays
Install EN-EL PW equipment (AUG, pw pannels, lights, boxes)
Phase 8: Replace and remove temporary, displace, pull and connect cables
= TBC:Phase 9: Replace foedar & pulling new cable and connection for £2 power line
s TBC:Phase 10: Pull cables for TE-VSC power boxes

hift)
fety cables (1 shift)

Gantt Viewer

F Ganmt

Calendar

. . Q) Synchronization
Project Online -
B Support / Feedback

DSO-Test (For info date TEC)

Haraware com

https://oss-coordination.web.cern.ch/gantt/latest
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Pillar 2:

Task Name.

sector 12 861days? 17/11/25 31/05/29
861days? 17/11/25 31/05/29
Qxt installation 60days  29/04/27 26/07/27

1

EL de-cabling & infrastructure removal 1039 days 12/03/26 11/08/26
Re-cabling collateral impacted cables (2shifts/1tea81 days  19/08/27 13/12/27
0owks 30/

0.8 wks 1227
EL cabling & infrastructure installation (2shift)  410days  28/10/26 05/07/28
Power cables & infrastructure 410days  28/10/26 05/07/28
Power cables & Infrastructure 1185 days 28/10/26 29/04/27

05/11/26 19/11/2

Installation, commissioning and follow-up
How to build the LHC LS3 linear planning

— QXL instalation
Cryo commissioning,
= Cook-down with no accass (LHC and HLANC galleries)
s— Cold test
= Warm-up with no access (LHC and HLANC galleries)
HLS backbone installation on the wall

= Pulling

- Connection

e (access dosed)

6 sorts and cable trays

Install EN-EL PW equipment (AUG, pw pannels, lights, boxes)
hase 8: Replace and remove temporary, displace, pul and connect cables
- TBC:Phase 9: Replace feedar & pulling new cable and connection for £2 power line
m—TBC:Phase 10: Pull cables for TE-VSC power boxes

6 shift)

fety cables (1 shift)

- Test

Sector 81

[t

Sector 12

HL-LHC IP1
galleries

EWEL
nsfrastructire
nstatation & powes,

Cokd st

ywering Test Phase |1
Time available for

Powering Test Phase Il
Time available for
Magnet Training

Sector 23

ELIOA W ____FIOA ]
Warm-up
W

Crpo unlockout & checks

Cool-down

T —

Time available
for Magnet
Training

Time available
for Magnet
Training

Sector 45

[ECT

Sector 34

Sector 56

HL-LHC IPS
galleries

Warm-up M’;m'u D

L____ELOA |

Er——

Cryn unlockout & chacks

Cool-down

[ ELOA

Powering Test

Time available
for Magnet -
i Pressure oot
125t & flushing at warm.
P
ELOA ELQA
' COOl-dOWN e

- oun

Eoa |

Powering Test Phase Il
Magnet Training

Time available
for Magnet
Training

Tightness test & cryo lockout
e .

Warm-un
El N

tness test & eryo lockout

EN-EL insfrastructure
Installtion & pawer
cablas

OF ducts Fstalltion

Recabiing

L2005 e Cool-down
. down WL

Powaering Test Phase Il
Magnet Traning

| Sector 67

Sector 78

AR

— N I T W
Warm-up
T —

Cryo unlockaut & chocks

Cool-down

‘Warm-up

Crym unlockout & checks

Cool-down

Powering Test

Time available
for Magnet
Training

Time available
for Magnet
Training

Powering Test

Time available
for Magnet
Training

Time available
for Magnet
Training
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Pillar 2: Installation, commissioning and follow-up
How to build the LHC LS3 linear planning

Sector 81 HL-LHC IP1 Sector 12

galleries

ARC 81 LSSL1 LSSR1 ARC 12

2025
Q4
2025

JAN_DEC NOV

| — FIOA ]
Tightness test & cryo lockout Tightness test & cryo lockout

Q1

AR FEB
Q1
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Pillar 2: Installation, commissioning and follow-up
How to build the LHC LS3 linear planning LS3 frame

Sector 81 HL-LHC P HL-LHC PS Sector 56 Sector 67  Sector 78
) galleries i galleries 5= r g

=g ELOA | I ] W

Warr'h-up [— Warrﬁ-up —

FLA o) — _— —
A OA | Cuns & -
“Tightness test & cryo lockaut Tightness test & emalackeut | | Wvarm-up Narm-up | ee——
) e el (o W TIBTNESS test 8 cryo lockout
—— —

Cryouricclout & checks  Crya unlachout & chocks

Powering Test J§ Powering Test
Time available § Time available

for Magnet for Magnet Time available § Time available
Training Training — —— g for Magnet for Magnet
Training Training

Powering Test Phase Il Powering Test Phase Il Wl Time available [ Time available Time available e available

Time available for Time available for for Magnet for Magnet Powering Test Phase II Powering Test Phase || for Magnet for Magnet
Magnet Training Magnet Training Training Training Magnet Training Magnet Training Training
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Pillar 2: Installation, commissioning and follow-up
How to build the LHC LS3 linear planning LS3 frame + HL-LHC

Sector 81

ARC 81 15511

HL-HCIPL
galleries

— ). S—

r23

Warm-up === Warm-up ==

E— 1
Tightness test & erye lockout

g -
Cool dlawn o

\g Test Phase II
Time available for

[OF ducts msallatian)

Cable puling &
Re-cabling

— T C—
il okt & g o
o
QA
1= Cool-down

10—
Tightnesshese® ejoioekaatl | WVarm:-up:
bk =

Cryounlcckout & cherks

Cool-down

Powering Test

Time available
for Magnet
Training

e available
for Magnet
Train

Sector 34

Cryo unlockaut & checks.

Cool-down
I— e —

L

Powering Test

Time available
for Magnet
Training

Time available
for Magnet
Training

Sector 45

HLLHC IPS
galleries

Sector 56

L8SRS

LT/ 03—
‘Glabal leak test & flushing at warm,

Cool-down ()

WL down

Powering Test Phase Il
Magnet Training

ar
1 Tightness test & eryo lockeut
o et 7 5

gnet Traning

_ Sector 67  Sector78

ARC78

Cryounlackaut  chedks  Crya umlackaut B checks
i

Cool-down Cool-down

Powering Test Powering Test

Time available 8 Time available
for Magnet for Magnet
Training Training

Time available @ Time available
for Magnet for Magnet
Training Training
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Pillar 2: Installation, commissioning and follow-up
How to build the LHC LS3 linear planning Global LS3 planning

Sector 81 HL-LHE IP1 Sector12 Sector23 _ Sector

L3511 7 ~ ARCZ3 . ARC 34

Sector 45 [ u::clws Sector 56 , Sector67 _ Sector78
e v T W I T
Warm_up ES Warm_up ——

— ] — — ] S .
Tightress test & cryo lockout Tightness test & cryo lockout. Warm-up Warm-up

. —— T —

Cool-down ey

ol-

o wmmmm Tightness test & cryo lockout |

BST pregaratory.
B Serear.
BST closuro

i € Esming a1

gL
sfrestrunire

§
i
i
i
:
i
H
i

Powering Test
Powering Test
Time available {§ Time available
for Magnet for Magnet
Training Training

Time available
for Magnet
Training

Cool-down s lu?

T oW dow

Powering Test Phase Il |l Time available [l Time available
Time available for for Magnet for Magnet Powering Test Phase Il Powering Test Phase Il
Magnet Training Training Training Magnet Traning Nagnet Traning

Warm-up
oA |

Warm-up
I T W

Powering Test

Time available
for Magnet
Training

Time available
for Magnet
Training
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HL-LHC surface facilities

Pillar 2: Installation, commissioning and follow-up

HL-LHC linear plannings Surface buildings, underground new galleries and LHC tunnel

Point 1

HL-LHC underground galleries

I
«

2024

LHC LS3 schedule

Jf 2025 |

2026

~
N
N
P ——
o [e¢]
= N
o
N
- [«
N
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Pillar 2: Installation, commissioning and follow-up

Scheduling Tools Project Linear Planning Web Interface

&

&)

Home

Gantt
Calendar
Linear
Synchronization

Visualization

Support / Feedback

O 8 =

=YEN-ACE
= Schedul

SETTINGS

(EN IM

eb.cern.ch/linear/planning/view?linearPlanning=66

ing Tools

EDIT

SYNCHRONIZATION EXPORT ARCHIVE

Time Levels

Years, Quarters, Months, Weeks, Days ~

LHC YETS 2024-25

Sector56

Cryo Empty @ 20

|
|
I

Harware Commissioning ph2

Machine Check-out (Caverns closed)

oW

2 Victor Jean Herve Ronfaut

Cryo Empty @ 20 K

Cryo Fill
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Schedule change management

Sector 12 Sector 23 _ Sector 34 e Sector56 _Sector67 _Sector 78

Project Leader —
Decision making

and L
. commissioning and
milestones follow
up follow up

One source of truth (MS Project)
Data validated by WPL and Departments

Float schedule: Equipment ready to install vs LS3 installation
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Conclusions

[PAC24 SCHEDULE MAN
A

THE

The HL-LHC project represents a sophisticated integration of systems,

equipment, and services within the LHC.

The establishment of global HL-LHC coordination management has

been a significant step forward for the LHC coordination.

Our reliable methodology and specialized tools for large-scale scientific

projects establish a good basis for CERN projects.

Lessons learnt from previous LS: expertise, flexibility, accountability

and communication are key success factors!

Together is better.

https://www.jacow.org/ipac2024/pdf/TUPSO7.pdf



https://www.jacow.org/ipac2024/pdf/TUPS07.pdf
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