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CERN long term schedule v4.1 ALICE

Run 3 YETS:
2025-26 YETS: 11 weeks
LS3 will last 4 years: 29th June 2026 to mid May 2030
LS4 will last 2 years: 2034 and 2035
LS5 cancelled
LHC operation until end 2041
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ALICE LS3 detector upgrade

ey

ALICE

Two new detectors, ITS3 and FoCal, will be installed in ALICE during LS3.

ITS3: a novel vertex detector consisting of curved wafer-scale
ultra-thin silicon sensors arranged in perfectly cylindrical
layers, featuring an unprecedented low material budget of
0.05 % XO per layer, with the innermost layer positioned at only
18 mm radial distance from the interaction point.
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ITS2 ITS3 mechanical prototype

A new central beampipe, featuring a reduced inner diameter and

FoCal: a new Forward Calorimeter, located at 7m left from IP2 and
requiring low material budget (i.e. a conical beampipe) in 3.2 < d < 5.8.

Beam pipe
rotection

FoCal-E
Services

FoCal-H SiPM
electronics

FoCal 3D sketch

mension in mm

LS2 central

beampipe Beryllium
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Beryllium cone
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‘ Beryllium ‘Aluminum

. . . . LS3 central ’
a conical section, is required to accommodate the new detectors. beampipe | oeossa s < 500 -] (already available)
The new beampipe is expected to be installed in July 2027. 1 : VA Jpen—_
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New ALICE LS3 central beampipe

Background & status: Shortage in industrial supply of beryllium vacuum
chambers was announced in 2023. There is no alternative source on the
market with needed capabilities (both member & non-member states).

CERN has decided to internalize part of the production process and to
build a Facility for in-house assembly (welding) of the beryllium vacuum

chambers.

A In collaboration with Materion (US) i knowledge transfer for Be-Be, Be-Al welding process.

A Machining of the beryllium segments will be outsourced.
A CERN project managed by EN-MME (TE-VSC assistance).

Three beryllium chambers are currently in the pipeline:
A ATLAS & ALICE central chambers (needed during LS3).
A CMS spare central chamber for Run 4 (needed end of LS3).

Planning:

A Qualification phase 2024 / mid-2026

A Production phase starting by October-2025

A New ALICE beampipe ready to be installed in-2iR7

Central Beryllium section ID 36.4 (inner radius 18.2mm)
Beryllium wall thickness 0.8mm

A-side shape Cylindrical (Aluminum)

Gate valve Yes

Beryllium

Angle~0.34dq wt 1
- N

—“ﬁ}

‘T ID58; wt 1

ALICE central beampipe

ID 32 (inner radius 16mm)

0.5mm

Conical (Beryllium)

No

<— 500 Beryllium | Auminum
. |Dsl.4wt1¢ ' Gside
. P
— I___—_._mq‘
I ) 1 '
4838 ID32wt 0.5 820
250 All dimensionsin mm

i Berylium chambers project
Processes validation

Submission process:

A Layout submitted at the Dec. 2020rREX meeting
A Green light from TREX in December 2022

A Layout approved in LMC #458 (Mar 2023)

Mon 13/11/23 Fni22/10/27

process from order 1o delivery]  Man 19/02/24 Fi 11/04/15

I Man 12/07/24 Fr 08/08/25
Mon 22/07/24 Fri18/08/25
Man 02/08/24 Fr 16/05/25
Mon 21/08/28 Fri 23/05/25
Mon Z1/08/25 i 08/06/25
Man 21/08/25 Fri 2507725

a ol Mon 21104725 F 25/07/25

Health and safety equipment Mon 21/04/25 Fri 25/07/25

Qualification tests Maon 26/02/24 Fri 10/07/26

Qualification ests macrining Man 260224 Fri14/02/25

Gualfcation test weiding Man 17/02/25 F 10/07/26
Fri10/07/26 |

Man 17/03/25 Fei 22/01/27
Mon 17/02/25. Fri 16/01/26
Mon 13/07/26. £ 30/10/26
Mon Q2/11/26 Fri 22/01/27
El Fi
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roducion of ey segments Mon 19701126 £ 25408126
Weldingprocess NonQ2/11/26 F 1900227
past grocucton process Mon 23/02/27 61 14005/27

408127

CMS central chamiier Mon 28/09/26 Fri 22/10/27
Production of eyl seaments Mon 28708126 F 08404127
Welding process Mon /04727 Fri30407/27
Postarodction process Mon Gu/OR27 i 2110/27
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Central beampipe

2023 | 2030

e N Chamb [ary (op] 2025 | 2026 - | ST | 2028

periment amber ssparel | a1 [ a2 [ a3 | e | a1 [ @ | @ | @ | ar @ [ @ | o | o | @ | a s a1 Q2 3 e | a oY) a3 a4
ATLAS Central chamber 1 [
ATLAS VCIAE Baension chamber 2.1
ATLAS VCLIE chamber 201
ATLAS VCLI chamber 201
ALICE Central chamber 1 | I \l
ALICE Central chamber Al spare 1 )|
ALICE FoCal chamber 1 Vi
o5 Forward chamber® 2.1
s Double bellow compensator 21

[T
ATLAS & WS VAP modules e LTI IT T T TI PIT T T TP T TTTTITTTT

External production of individual components (AP decides)
CERN internal production (assembly)

Post-processing (Acceptance, Coating, BO installation)
Foreseen installation date

Decision to be taken

~

Production drawings released

Chamber production at CERN (Be project in ATS)

Spare chamber foreseen

No issues identified with schedule

30/1/2026 LS3 plans 5




FoCal beampipe

L

3872.5mm -|

" _i I FoCal-H FoCal-E . B
t 4

EN AW-2215
4 segments

DM100 Bi-Metallic CF flange
ID=58 mm; t=1mm

Transition ID 58-263mm

|
(During !
1

|— 9 Minimized Sliding Collar Interfaces =--2%%2:

A Production drawings released

A First segment qualification samples are
in manufacturing

A Bellows are in production

J

30/1/2026
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Installation new beampipe
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TPC & beampipe ALTCE

Central beampipe replacement:

A The standard procedure involves moving the TPC to its parking
position for the beampipe replacement (access C-side flange).

A An alternative solution will be adopted, consisting in replacing the
central beampipe without moving the TPC.

A Keeping the TPC in place during LS3 will significantly simplify the
ALICE shutdown operations, saving several months of work!

TPC plans:

A The TPC was extracted during LS2 to install the GEM
chambers.

A Out of 72 GEM chambers, only one has developed a short and
can be operated in degraded mode.

A If this condition remains stable until the end of Run 3, there will
be no need to extract the TPC during LS3.

D) 30/1/2026 LS3 plans 8



Testing the beampipe replacement

@) 302026 LS3 plans 9



ALICE LS3 schedule 32

Remove ITS table
Install compensator magnet
Install Miniframe beampipe

(central +
Install MFT & FIT-C

Install ITS-0B

ITS/MFT/FIT-C commissioning
Install ITS3

ITS3 commissioning

Install FIT-A

Install FOCal

Local commissioning

Close L3 doors

Global commissioning with magnets on
Install UX25 shielding

Contingency

Ls3 end

Task Name w | Duration
LS3 start 0 days
Open Experiment 25 days
Remove beampipe, ITS2, MFT & FIT 101 days
Disconnect TRD modules 30 days
Remove Miniframe 41 days
Remove TRD 40 days
Remove HMPID 15 days
Install FOCal platform 12 days
Close-Open L3 doors (test FoCal platform) 3 days
Reinstall Miniframe 64 days
Replace TOF TRM modules 100 days

Install new central beampipe inside cage (ITS tabl¢ 5 days
Slide cage to final position, connect and leak test ( 15 days

5days
1day

4 days
20 days
15 days
20days
20 days
25days
15 days
5 days
15 days
40 days
5 days
90 days
15 days
325 days
0days

v | Start v
Mon 6/29/26
Mon 6/29/26
Mon 7/6/26
Mon 11/9/26
Mon 11/23/26
Tue 1/19/27
Tue 3/16/27
Tue 4/6/27
Thu 4/22/27
Tue 4/27/27
Mon 7/26/27
Mon 8/30/27
Mon 9/6/27
Mon 9/27/27
Mon 10/4/27
Tue 10/5/27
Mon 10/11/27
Mon 11/8/27
Mon 11/29/27
Mon 12/27/27
Mon 5/1/28
Mon 6/5/28
Mon 6/26/28
Mon 7/3/28
Mon 7/24/28
Mon 9/18/28
Mon 9/25/28
Mon 1/29/29
Mon 2/19/29
Fri 5/17/30

Finish
Mon 6/29/2€
Fri 7/31/26
Mon 11/23/:
Fri 12/18/26
Mon 1/18/2
Mon 3/15/2i
Mon 4/5/27
Wed 4/21/2
Mon 4/26/27
Fri 7/23/27
Fri 12/10/27
Fri9/3/27
Fri 9/24/27
Fri 10/1/27
Mon 10/4/23
Fri 10/8/27
Fri 11/5/27
Fri 11/26/27
Fri 12/24/27
Fri 1/21/28
Fri 6/2/28
Fri 6/23/28
Fri 6/30/28
Fri7/21/28
Fri 9/15/28
Fri 9/22/28
Fri 1/26/29
Fri 2/16/29
Fri 5/17/30
Fri 5/17/30

M

Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2028 Half 2, 2028 Half 1, 2029
) s N ) M M ) s N J M M ) s N ) M M
& LS3 start
1 Open Experiment
[} 1R k pipe, ITS2, MFT & FIT
Disconnect TRD modules

1 Remove Miniframe
1 Remove TRD
1 Remove HMPID
1 Install FOCal platform
Close-Open L3 doors (test FoCal platform)
"1 Reinstall Miniframe
1 Replace TOF TRM modules
¥, Install new central beampipe inside cage (ITS table)
f 1, Slide cage to final position, connect and leak test C-side flange
% Remove ITS table
s Install compensator magnet
Install Miniframe beampipe

pipe (central +
i1, Install MFT & FIT-C
f 1, Install ITS-08
f| ITS/MFT/FIT-C commissioning
o, Install ITS3
11, ITS3 commissioning
Install FIT-A
14, Install FOCal
[} 1 Local commissioning
i Close L3 doors

™
=

1, Global commissioning with magnets on
A i, Install UX25 shielding

-
i

s N ) M M J H

Half 1, 2030 Half 2, 203(]

Baseline option:

A TPC stays in place, new beampipe exchanged
through sliding table inside TPC bore

A 4m global commissioning + 15m contingency

Detector installation dates:
A MFT/FIT-C: Nov 2027

A ITS-OB: Dec 2027

A ITS3: May 2028

A FOCal: Jul 2028

New beampipe installed Q3-2027

15m

i Contingency
4 LS3end

This plan relies on TPC staying in the cavern and readiness of the new central and FoCal beampipes by Q3-2027.
Clearly, we can revert at any moment to the plan where the TPC is extracted and brougth to the surface.

S
A
T A
1

30/1/2026
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Task Name w | Duration
LS3 start 0days
4 Open Experiment 25 days
Close manual valve (TE-VSC) 1day

Open partially PX24 plug (2 crane drivers) - no a 5 days
Bring down nacelle and remove stabiliser bars 5 days
Open fully PX24 plug and remove UX25 shieldin 10 days

Bring concrete blocks on SXL2 slab 10 days
Remove ventilation and open L3 doors 5days
4 Remove beampipe, ITS2, MFT & FIT 101 days
Remove BLMs 1day
Remove ZEM 1day
Remove BCM 1day
Survey gate valve & miniframe beampipe 5days
Remove ZEM table and miniframe protection  1day
Remove miniframe beampipe 3 days
Disconnect compensator magnet 2days
Remove bosch profiles around vacuumvalve  1day
Remove compensator magnet 1day
FIT-A photo session 1day
Disconnect FIT-A 1day
Remove FIT-A 1lday
Disconect FIT-A signal cables and store them un 2 days
4 Remove ITS2 25 days
Disconnect ITS services 10 days
Survey ITS2 & cage 1day
Remove ITS-IB 10 days
Remove ITS-0B 5days
4 Remove FDD-A 5 days
Remove FDD-A shielding 1day
Remove FDD-A 1day

Remove blocks inside shielding hole betwee 1 day
Remove beampipe in RB24 (sticking out insid 2 days

4 Remove MFT&FIT-C 25 days
Survey MFT & FIT-C 1day
Disconnect MFT 20 days
Remove MFT & FIT-C 5days

Install ITS table inside Miniframe 7 days
Disconnect C-side flange (access via sliding tabl 2 days
Remove cage 1day
Survey C-side flange 1day

Start + Finish -

Mon 6/29/26
Mon 6/29/26
Mon 6/29/26
Mon 6/29/26
Mon 7/6/26
Mon 7/13/26
Mon 7/13/26
Mon 7/27/26
Mon 7/6/26
Mon 7/6/26
Tue 7/7/26
Wed 7/8/26
Mon 7/27/26
Mon 8/3/26
Mon 8/24/26
Mon 7/27/26
Thu 8/27/26
Thu 8/27/26
Thu 8/27/26
Thu 8/27/26
Fri 8/28/26
Mon 8/31/26
Mon 8/31/26
Mon 8/31/26
Fri9/11/26
Mon 9/14/26
Mon 9/28/26
Thu 8/27/26
Thu 8/27/26
Fri 8/28/26
Mon 8/31/26
Tue 9/1/26
Mon 10/5/26
Fri 10/30/26
Mon 10/5/26
Mon 11/2/26
Mon 11/9/26

Wed 11/18/26

Fri 11/20/26

Mon 6/29/2€
Fri7/31/26
Mon 6/29/2€
Fri 7/3/26
Fri 7/10/26
Fri 7/24/26
Fri 7/24/26
Fri7/31/26
Mon 11/23/:
Mon 7/6/26
Tue 7/7/26
Wed 7/8/26
Fri 7/31/26
Mon 8/3/26
Wed 8/26/2¢
Tue 7/28/26
Thu 8/27/26
Thu 8/27/26
Fri 8/28/26
Fri 8/28/26
Fri 8/28/26
Tue 9/1/26
Fri 10/2/26
Fri9/11/26
Mon 9/14/2€
Fri 9/25/26
Fri 10/2/26
Wed 9/2/26
Thu 8/27/26
Fri 8/28/26
Mon 8/31/2€
Wed 9/2/26
Fri11/6/26
Mon 11/2/2€
Mon 11/2/2¢
Fri 11/6/26
Tue 11/17/2¢
Thu 11/19/2(
Fri 11/20/26

Mon 11/23/26 Mon 11/23/2

Detailed opening sequence

Jul 26 Aug 26 Oct ‘26
S 1219 26 2 9 16 23 3 4 n
LS3 start
1 Open E;
Close manual valve (TE-VSC)

Open partially PX24 plug (2 crane drivers) - no access UX25
14, Bring down nacelle and remove stabiliser bars

1 Open fully PX24 plug and remove UX25 shielding (5 crane drivers) - no access UX25
[

Bring concrete blocks on SXL2 slab
ion and open L3 doors

Feb 27 Mar ‘27

T
i, Remove BLMs
|Remove ZEM|
Remove BCM
10k, Survey gate valve & miniframe beampipe
' Remove ZEM table and miniframe protection
1+ Remove miniframe beampipe
|;§\Dis<onne« compensator magnet

Remove FDD-A

_‘lkemove locks inside shielding hole
. Remove beampipe in RB24 (sticking
——

1 Remove beampipe, ITS2, MFT & FIT

Remove bosch profiles around vacuum valve

Shielding & L3 doors:
A All shielding removed by 24 July
A L3 doors opened on 31 July

Detector de-installation dates:
ZEM: 7 Jul

FIT-A: 28 Aug

FDD-A: 28 Aug

ITS-IB: 14 Sep

ITS-OB: 28 Sep

MFT & FIT-C: 2 Nov

HMPID: 16 Mar

To T o o o Do I

isconect FIT-A signal cables and store them under L3 false-floor
Remove ITS2

+Disconnect ITS services
iSurvey ITS2 & cage
G +fRemove ITS-IB |

between UX25 and RB24

™1 Remove MFT&FIT-C

Install ITS table inside Miniframe
- Disconnect C-side flange (access via sliding table) and extract beampipe

30/1/2026

LS3 plans
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Mode v Task Name v Duration v Start ~ Finish -
LS3 start 0days Mon 6/29/26 Mon 6/29/2¢
4 Open Experiment 90 days Mon 6/29/26  Fri 10/30/26
Close manual valve (TE-VSC) 1day Mon 6/29/26 Mon 6/29/2¢
Open partially PX24 plug (2 crane drivers) - no a 5 days Mon 6/29/26 Fri7/3/26
Bring down nacelle and remove stabiliser bars 5 days Mon 7/6/26  Fri 7/10/26
Open fully PX24 plug and remove UX25 shieldin 10 days Mon 7/13/26  Fri 7/24/26
Bring concrete blocks on SXL2 slab 10 days Mon 7/13/26  Fri 7/24/26
Remove ventilation and open L3 doors 5days Mon 7/27/26 Fri7/31/26
4 Transportation LHC magnets through PX24 shaft 62 days Thu 8/6/26 Fri 10/30/26
Open partially low-beta platform 2days Thu8/6/26  Mon 8/10/2¢
Remove TAN via PX24 10 days Mon 8/10/26  Fri8/21/26
Close low-beta platform 2days Mon 8/24/26 Tue 8/25/26
Open low-beta platform 3 days Wed 9/30/26 Mon 10/5/2¢
Remove LHC magnets via PX24 15 days Mon 10/5/26  Fri 10/23/26
Close low-beta platform 3 days Mon 10/26/26 Wed 10/28/:
Make available a 100m2 Supervised RP Buffel 20 days Mon 10/5/26  Fri 10/30/26
4 Remove beampipe, ITS2, MFT & FIT 101 days Mon 7/6/26  Mon 11/23/:
Remove BLMs 1day Mon 7/6/26  Mon 7/6/26
Remove ZEM 1day Tue7/7/26  Tue7/7/26
Remove BCM 1day Wed 7/8/26  Wed 7/8/26
Survey gate valve & miniframe beampipe 5days Mon 7/27/26  Fri7/31/26
Remove ZEM table and miniframe protection 1 day Mon 8/3/26  Mon 8/3/26
Remove miniframe beampipe 3 days Mon 8/24/26 Wed 8/26/2¢
Disconnect compensator magnet 2days Mon 7/27/26 Tue 7[28[26
Remove bosch profiles around vacuumvalve  1day Thu 8/27/26  Thu 8/27/26
Remove compensator magnet 1day Thu8/27/26  Thu 8/27/26
FIT-A photo session 1day Thu 8/27/26  Fri8/28/26
Disconnect FIT-A 1day Thu 8/27/26  Frig8/28/26
Remove FIT-A 1day Fri 8/28/26 Fri 8/28/26
Disconect FIT-A signal cables and store them un 2 days Mon 8/31/26 Tue 9/1/26
4 Remove ITS2 25 days Mon 8/31/26 Fri 10/2/26
Disconnect ITS services 10 days Mon 8/31/26  Fri9/11/26
Survey ITS2 & cage 1day Fri9/11/26 Mon 9/14/2¢€
Remove ITS-1B 10 days Mon 9/14/26  Fri 9/25/26
Remove ITS-08 5days Mon 9/28/26  Fri10/2/26
4 Remove FDD-A S days Thu8/27/26 Wed9/2/26
Remove FDD-A shielding 1day Thu8/27/26  Thu8/27/26
Remove FDD-A 1day Fri8/28/26  Fri8/28/26
Remove blocks inside shielding hole betwee 1 day Mon 8/31/26 Mon 8/31/2¢
Remove beampipe in RB24 (sticking out insid 2 days Tue9/1/26  Wed9/2/26
4 Remove MFT&FIT-C 25 days Mon 10/5/26  Fri11/6/26
Survey MFT & FIT-C 1day Fri10/30/26 Mon 11/2/2¢
Disconnect MFT 20 days Mon 10/5/26 Mon 11/2/2€
Remove MFT & FIT-C 5 days Mon 11/2/26  Fri11/6/26
Install ITS table inside Miniframe 7 days Mon 11/9/26 Tue 11/17/2t
Disconnect C-side flange (access via sliding tabl 2 days Wed 11/18/26 Thu 11/19/2
Remove cage 1day Fri11/20/26  Fri11/20/26
Survey C-side flange 1day Mon 11/23/26 Mon 11/23/2
Disconnect TRD modules 30 days Mon 11/9/26  Fri 12/18/26

Jul 26 Sep ‘26
4,21,28, 5 112,192 2 9% 23,30 6: 13,20, 27T 4 11 ,18,25
LS3 start

Close manual valve (TE-VSC)
Open partially PX24 plug (2 crane drivers) - no access UX25
() Bring down nacelle and remove stabiliser bars

I Open fully PX24 plug and remove UX25 shielding (5 crane drivers) - no access UX25
" 1| Bring concrete blocks on SXL2 slab

171 Remove ventilation and open L3 doors

I 1
“Ppen partially low-beta platform

ove TAN via PX24
71 Close low-beta platform
4-Ppen low-beta platform
P ove LHC magnets via PX24
W Close low-beta platform
1 Make available a 100m2 Supervised RP Buffer Zone in SX2 for the LHC magnets

1 Remove beampipe, ITS2, MFT & FIT

B, Remove BLMs

-, Remove ZEM

* Remove BCM
'}, Survey gate valve & miniframe beampipe

[ 0

‘ h

l{ Remove ZEM table and miniframe protection

1+, Remove miniframe beampipe
Disconnect compensator magnet
Remove bosch profiles around vacuum valve
[ Remove compensator magnet
IT-A photo session
Lixonned FIT-A
emove FIT-A
{1 Disconect FIT-A signal cables and store them under L3 false-floor
‘—| Remove ITS2
+Disconnect ITS services
rvey ITS2 & cage
'i—femove ITS-1B
~Remove ITS-0B

v

1 Remove FDD-A
! R:move FDD-A shielding
»fgmove FDD-A
 Remove blocks inside shielding hole between UX25 and RB24
{ Remove beampipe in RB24 (sticking out inside UX25)
"1 Remove MFT&FIT-C
Survey MFT & FIT-C
; iixonneﬂ MFT
move MFT & FIT-C
+ Install ITS table inside Miniframe

T Remove cage
| Survey C-side flange
: Disconnect TRD modules

_;Disconnect C-side flange (access via sliding table) and extract beampipe




TRD removal in LS3

A TRD will not operate during Run4, so it would represent
a significant amount of dead material between TPC and
TOF. It was concluded that the impact of the TPC &
TOF matching efficiency is significant and therefore
TRD should be fully removed during LS3.

A Decided to extract the Miniframe and the laser
platform as it is easier to remove TRD:

A Avoid miniframe suspension due too high risk

A Very tight clearances exist between the Miniframe and the TRD
rotator.

Infrastructure: concrete blocks and Yellow Platform

Bottom
modules

Removing the Miniframe implies TPC A-side
disconnection, as well as ITS/MFT/FIT PPO and TPC
laser disconnections.

A The overall Miniframe/TRD sequence is a major
operation that will require substantial effort from the
team, but it is technically feasible.

A Schedule and other considerations in the next slides.

@Y 30112026 LS3 plans 13



TRD removal sequence

Task Name w | Duration
LS3 start 0 days
» Open Experiment 25 days
» Remove beampipe, ITS2, MFT & FIT 101 days
Disconnect TRD modules 30 days
4 Remove Miniframe 41 days
Disconnect TPC (A-side) 15 days
Disconnect TPC (PPO) 3 days
Disconnect ITS (PP0) 10 days
Disconnect FIT (PP0) 2 days
Disconnect MFT (PPO) 2 days
Disconnect and unfold Optical Fibers (PP0) 5days
Remove MCTS 1day
Remove Miniframe 3 days
Remove laser platform 2days
4 Remove TRD 40 days
Install TRD infrastructure 2days
Remove TRD modules 36 days
Evacuate TRD modules from P2 36 days
Remove TRD infrastructure 2 days
> Remove HMPID 15 days
> Install FOCal platform 12 days
Close-Open L3 doors (test FoCal platform) 3 days
4 Reinstall Miniframe 64 days
Reinstall Miniframe 3 days
Reinstall MCTS 1day
4 Reconnect Miniframe 60 days
Connect TPC (A-side) 20 days
Connect TPC (PPO) 6days
Connect ITS (PPO) 13 days
Connect FIT (PPO) 3days
Connect MFT {PPO) 10 days
Reinstall optical fibers inside Miniframe 8days
4 Replace TOF TRM modules 100 days
Replace 50 TRM modules 100 days

Start -
Mon 6/29/26
Mon 6/29/26
Mon 7/6/26
Mon 11/9/26
Mon 11/23/26
Mon 11/23/26
Mon 12/14/26
Mon 11/23/26
Mon 12/7/26
Wed 12/9/26
Mon 1/4/27
Mon 1/11/27
Tue 1/12/27
Fri 1/15/27
Tue 1/19/27
Tue 1/19/27
Thu 1/21/27
Thu 1/21/27
Fri 3/12/27
Tue 3/16/27
Tue 4/6/27
Thu 4/22/27
Tue 4/27/27
Tue 4/27/27
Fri 4/30/27
Mon 5/3/27
Mon 5/3/27
Mon 5/31/27
Tue 6/8/27
Fri 6/25/27
Wed 6/30/27
Wed 7/14/27
Mon 7/26/27
Mon 7/26/27

Finish -
Mon 6/29/2¢
Fri7/31/26
Mon 11/23/:
Fri 12/18/26
Mon 1/18/2
Fri 12/11/26
Wed 12/16/:
Fri 12/4/26
Tue 12/8/26
Thu 12/10/2t
Fri 1/8/27
Mon 1/11/27
Thu 1/14/27
Mon 1/18/27
Mon 3/15/2
Wed 1/20/2;
Thu 3/11/27
Thu 3/11/27
Mon 3/15/27
Mon 4/5/27
Wed 4/21/2:
Mon 4/26/27
Fri7/23/27
Thu 4/29/27
Fri 4/30/27
Fri 7/23/27
Fri 5/28/27
Mon 6/7/27
Thu 6/24/27
Tue 6/29/27
Tue 7/13/27
Fri7/23/27
Fri 12/10/27
Fri 12/10/27

Qtr 3, 2026
Jun Jul

& LS3 start
1 Open Experiment

Qtr 4, 2026

Aug Sep Oct Nov Dec

Qtr 1, 2027
Jan

Qtr 2, 2027
Apr

Qtr 3, 2027
Jun Jul

Qtr 4, 2027
oc

Qtr 1, 2028

Feb Mar May Aug Sep Nov Dec Jan Feb Mar

Disconnect TRD modules]

———1 Remove Miniframe
Disconnect TPC (A-side)

Disconnect TPC (PP0)
Disconnect ITS (PP0)
Disconnect FIT (PP0)
Disconnect MFT (PP0)

aDisoonned and unfold Optical Fibers (PP0)

pipe, ITS2, MFT & FIT
TRD disconnection: Nov-Dec 2026

TRD removal: Jan-Mar 2027

TOF TRM replacement: Q3-Q4 2027

Miniframe
disconnection

Remove MCTS

Remove

ame

Remove laser platform
Remove TRD

fnslall TRD infrastructure

Evacuate TRD modules from P2
Remove TRD infrastructure
r—1 Remeove HMPID
1 Install FOCal platform

]Close-OPen L3 doors (test FoCal platform)
I | Rei -
" Reinstall MCTS

i 1

Connect TPC (A-side)
Connect TPC (PP0)

Connect ITS (PP0)

Connect FIT (PP0) L
Connect MFT (PPO) Miniframe

1, Reinstall optical fibers inside Miniframe re-connection

i 1 Replace TOF TRM modules

ace 50 TRM modules

30/1/2026

LS3 plans
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Considerations on the TRD removal sequence

A Disconnecting & removing TRD services is a complex operation that must be properly organised
A Difficult access to 5 bottom SMs (A-side) and to 3 bottom SMs (C-side) without stepping on TOF.

A Removal of patch cords, cooling & gas hoses
A A-side: would greatly simplify the TOF crates/VME access.
A C-side: unclear to what extent the removal of the TRD services will be beneficial for TOF (due to presence of non-TRD services).

T

A Discussion with TRD and TOF teams scheduled to agree on which services must be removed and where.

>

SMs extraction timeline: 2d/SM currently foreseen
A Detector dismantling on surface to be carefully studied i no place to store more than 2-3 TRD modules i Meeting with Bernd to be arranged soon

A Other: removal TRD cooling & gas plants / LVPS i TBD

A-side services inside baby-frame C-side access (bottom modules) A-side services C-side services

(et
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Miniframe removal

i X i ure i [
A Detailed extraction procedure in preparation
A Loads: +3.5t added in LS2 (ITS crates and cables)
A Disconnection:
A TPC A-side services disconnected only on TPC (leave Miniframe side connected) i TPC + TC team
A ITS cables disconnected on PPA and moved away (leave PP1 side connected) i ITS team
A FIT-A signal cables disconnected on detector side and stored under L3 floor i FIT team
A PPO fully disconnected and all cables folded back inside Miniframe i ITS/TPC/TRD/FIT/MFT teams
A Optical fibers disconnected in A19 and trunks folded back inside Miniframe i TC team (EN-EL)
A A positive aspect: installation of PPO and Miniframe cables and HMPID removal will
become easier without the Miniframe.
TPC LY, HW, fibars & cacling
TPCLV cablles '
[on MCTS) .n'""
Vo P 4
CE(J/ ‘ PP1
PP — Miniframe TPC
X \ K
( I
\II ITS, TRD, FIT, MFT cables ’( T
R ‘_/"\ TPC, ITS & TRD covling 175 L cables
Al g).k = TPC, ITS optical fibers
— FIT-Asignal o
PPO cables folded inside Miniframe extraction Jan 2019
Miniframe (LS2)
(cimny
o) LS3 plans 16



LHC magnets exchange via the ALICE shaft ALICE

The ALICE pit will be used to exchange magnets during LS3
3 slots for opening low beta platform agreed with HL-WP15

1. Partial opening for ATLAS TAN (2x) (August 2026):
A Week 32/2026: opening
A Weeks (33-34)/2026: transport
A Week 35/2026: closing

2. Complete opening for magnets removal (October 2026):

A Week 40/2026: opening
A Weeks (41-42-43)/2026: transport
A Week 44/2026: closing

3. Complete opening for magnets installation (December
2028 - January 2029):

Week 47/2028: opening

Weeks (48-49-50)/2028: transport

Week 51/2028: no transport due to PSS test
Weeks 52-1/2029: X-mas break

Week (2-3)/2029: transport

Week 4/2029: closing

o o o o o P>

17 x 6 m2RP buffer area for magnet deinstallation will be
installed in SX2 from w40-45 2026

Exchanging LHC dipoles
through the low-beta platform
(photo LS1)

RP buffer area (use fences
instead of blocks)

ATLAS TAN (301)

(Q‘J 30/1/2026
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Crane drivers in LS3 ALICE

A Baseline: 2 crane drivers from now until end of LS3

A Additionally:
A +4 crane drivers for opening of the cavern 13-24 July 2026 (2 weeks)
A +? crane drivers for the 3 Low-Beta openings (paid by HL-LHC)
A +1 or 2 crane drivers for Miniframe and TRD removal between January and June 2027

&Y 3012026 LS3 plans 18



ITS2 plans

A ITS2 deinstallation in Sep 2026
A IB A b.167 cleanroom

A OB A SXL2 cleanroom + few days rework (exclusive usage)
A reinstalled in Dec 2027
A Unlike the LS2 installation, this time the compensator magnet will be in

place (no more A-side valve). This will make the reinstallation more
difficult.

According to Massimo there is no room in b.167.
Check whether IB / OB / MFT can stay in P2 cleanroom

ITS-OB (top) installation during LS2

(o))
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TRD and TOF planS ALICE

A TOF: E _ & ITSTPC, 140319 & ITS-TPC. 173919
A Standard interventions: crates cooling unclogging, replace fgo.a
~40 TRM boards A see TOF presentation today g
A lItis not foreseen to extract TOF SMs in LS3 'gosf
04—
A TRD: decision still pending. Options being considered: L B g e = e e
A TRD OFF: Keep detector and do not operate it in Run 4 A T A |
Decreased TOF matching efficiency. Removal of some T T T T e /3
. . 1 P;
services can be considered to ease access to TOF sectors. Fake-matches in TOF with the different TRD scenarios

A TRD ON: Keep detector and operate it in Run 4 A
Considered challenging given the aged hardware and the
rather tight personnel of the German ALICE groups.

A TRD OUT: Remove detector in LS3 A Considered
challenging and potentially very risky, especially if the TPC
remains in place. Difficult to reconcile with ALICE 3 activities.

X

TOF installation TRD SM consolidation (LS2)

@Y 3011/2026 LS3 plans 20



MFT p I ans Action: TC team to discuss detector extraction procedures ALIGE
and begin involving MFT groups.

MFT & FIT-C Deinstallation

MFT & FIT-C will be extracted at the beginning of LS3, in Nov 2026. They will be
brought in the SXL2 cleanroom where FIT-C will be detached from MFT.

MFT Rework in the SXL2 cleanroom
During LS3 the following activities are planned for MFT:
A Repair of the cooling loops
Exchange of 2 half-disks with spares after spare requalification

A

A Small maintenance with consolidation of the readout chain (check of
connectors)

A

System requalification before installation

MFT & FIT-C Reinstallation

The MFT detector will be reinstalled one year after deinstallation, in November-
December 2027, after the new central beampipe is in place. In this way, SW
calibration will be done with the existing P2 infrastructure, without requiring to set-
up an ad-hoc test bench (DAQ+DCS+ECS).

MFT insertion during LS2

&Y 30/1/2026 LS3 plans 21



FlT I ans Action: Arturo to discuss with Jaceck whether it is possible
p to keep FVO-A at P2.

A Main issue: limited FTO PMT lifetime in terms of integral signal charge
A see TB Dec 2024

A Theplanis to fully disassemble both FTO-A and FTO-C at the start
of LS3 - to characterize some of the extracted photosensors,
replace those unusable in long-term with brand-new units and
reshuffle the others.

A FIT-A will be extracted at the beginning of LS3, in Sep 2026:
A FTO-A A MFT cleanroom in Meyrin (b.182): replace sensors
A FVO-A A SXL2 or Meyrin (place tbd): 2 PMTs replacement + check fibers

A FIT-C will be extracted together with MFT in Nov 2026. They will be
brought in the SXL2 cleanroom where FIT-C will be detached from
MFT.

A FTO-C A MFT cleanroom in Meyrin (b.182): replace sensors

A FDD-A: laser system repair (place to be confirmed)

A Considering upgrading FDD-A (larger granularity, FVO like design) if radiation due
to FoCal will be too large

A FEE replacement with the upgraded version (new PM boards)
including FTO (32 channels) and full FV0 and FDD

@Y 30/1/2026 LS3 plans 22



EN-CV and EN-EL activities ALICE

A\

A EN-EL:

o To To To

2 or 3 AUG tests, depending on HSE derogation A power outages

W30-31/2027: general services maintenance A no access UX25 cavern, power outages

W32-33/2027: machine network maintenance A power outages

Q1-Q2 2028: Hazemeyer racks replacement (Hostlab) A cut racks power (EXD1/29 advanced to Nov 2026)

EN-CV:

A

o o o To

3 x 3 we e k gnaifitsnanaersidta (6-a84dviar 2028; 23 Oct 7 10 Nov 2028; 28 Jani 15 Feb 2030) A stop both chilled
& mixed water i switch off all detectors (no power dissipation)

1 x 8 weeks fiext e(mdetd dl Deca?2026)tAestop mothehilled & mixed water T switch off all detectors
(no power dissipation)

Replace TPC control cabinet (UNICOS)
Modify HMPID cooling plant (FOCal)
ITS3 air cooling

|
l\;i:HN;;'II
1
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EN-CV activities

x 3 we e k smaifitenanaersidta A dt@p both chilled & mixed water i switch off all detectors (no power dissipation)
SF2: stop cooling towers

SU2: stop chilled & mixed water

UW?25: stop chilled & mixed water

o o Do W

A 1 x8weeks extended maintenance, from 19 October 2026 to 11 December 2026 A stop both chilled & mixed water i switch off all
detectors (no power dissipation)

A SF2: control replacement (replacement PLCs) + SCE work (building consolidation) + CV mechanical work (replacement pumps, motors, etc) (5
weeks)

A SU2: control replacement + replace heat exchangers (7 weeks)
A UW25: control replacement (7 weeks)

A All maintenances during winter: no cavern T drift and dew-point issues

A Detector cooling plants:

A standard maintenance TaskName TaskStartDate TaskFinishDate DurationWeeks
A Replace TPC control cabinet (UNICOS) Extended CV maintenance 2026-27 (SF2 + SU2 + UW25) 19 Oct 2026 11 Dec 2026 8
A Modify HMPID cooling plant (FoCal) Standard CV maintenance 2027-28 (SF2 + SU2 + UW25) 6 Mar2028 24 Mar 2028 3
A ITS3 air cooling Standard CV maintenance 2028-29 (SF2 + SU2 + UW25) 23 Oct 2028 10 Nov 2028 3
3

Standard CV maintenance 2029-30 (SF2 + SU2 + UW25) 28 Jan 2030 15 Feb 2030

@Y 30/1/2026 LS3 plans 24



EN-EL activities

Next meeting with EL: mid February, after
CV constraints are clarified

Maintenance and consolidation:

A Test N/S: 10-min. power outage (Sec./GS), draft proposal for 15.12.2026/ 14.12.2027/ 12.12.2028 (under analysis by EN-ACE)
A Auto-transfer test: 4 days GS network fed by machine network. Transparent for ALICE. To be planned: dependent from SEM12 consolidation completion (waiting project details), forecasted i i
during Oct 2028. Particular Impact: No electrical perturbation expected during this test. An d re to C I a“fy m paCt Of c Uts on AL I C E
A AUG test: 10 November 2026 + every 12-18 months afterwards (under analysis by EN-ACE) i 3 in total
A 400/66 kV maintenance: no magnets + limited power at the beginning of LS3
A Other maintenance: UPS, 48V, HV & LV switchboards, transformers: punctual outages T-d r|ft N UX25 d uri ng summer
A Surfacei general service maintenance + FIR replacement (cut general services & machine network): 26-30 July 2027 (w30) m al nte n an Ce 7
In parallel to replacement of critical FIR relays (2 teams in parallel i planning TBD)
No cavern access. Surface access possible but discouraged (no cranes, no hot-points etc). No visits
Will affect all cavern racks and wall outlets A Andre to provide information of what is cut and when
A Underground i maintenance of machine network (RE-UJ-US) (cut transformers + LV switchboards general services & machine network): 2-6 August 2027 (w31) E L co nf| rm ed th at th e SX L2 S I ab not
In parallel to replacement of critical FIR relays
Stop data centre whole week needed
EL to discuss with CV to avoid T driftin UX25 + keep CR3 cold
Cavern access depending on which CV systems are impacted (meeting mid December). Work possible on surface
Will affect all cavernracks and wall outlets A Andre to provide information of what is cut and when Opt|C8.| fl ber.S . Artu ro Sent m all tO J org e +
A Surface i maintenance of machine network: 9-13 August 2027 (w32) S|ma0
Cavern access possible
Possibly extend by one week (FIR) I R W L R —
Racks will not be affected
Name
A Renovation of the 66/18kV transformer EHT102/2E
9 August - 15 September 2027 - limited power (no magnets) CEPS- Remplacement EMT202/2E
Projects: CEPS- Remplacement EMT305/2U
A Replacement FIR protection relays: 2-3 weeks no access UX25 (no cooling, ventilation) i stop general services & machine network A during 18 kV surface maintenance
- e 3
A Replacement of the Hazemeyer TDM switchboards (LEP times) A 1 during December 2026 + other Jan-Jun 2028 (tbc, Pablo) R TEEELE
A Replacement 7 oil transformers with dry transformers (CEPS) i during CV maintenance (dates known to EL, planning to be sent by EL)
. . " . . CEPS- Remplacement EMT301/2E
A Replacement of 48V system: switchover to temporary power therefore no impact i planning under definition
A Maintenance transformer EHT102/2E: W3-4 2027 A transparent
. . . . . . CEPS- Remplacement EMT405/2U
A Extension of 66 kV substation (with addition of 2 new 66kV circuit breakers) i limited power: no magnets

CE works: 1 March 2027 i 28 June 2027
5June i 29 Oct 2027: EL work
A Renovation transformer EHT102/2E: 9 Aug i 15 Oct 2027 (in parallel to EL work 66 kV)

CEPS- Remplacement EMT:

D) LS3 plans 25



Hazemeyer racks replacement (EN-EL)

Cavern rackds power distribution from
(distribution in CRs redone in LS1).

Planning: Q1-Q2 2028

A 7racks in total to be replaced. Entire rework takes 3 weeks per rack (from shutting-
down to re-energization)

Installation of EXD1/29 (TPC, ITS, MFT, EMC, PHO) advanced to November -
December 2026 (3 weeks no LV power)

A
A Phasing will be adjusted according to ALICE requirements (detector operation)
A Decabling control (blue) cables will be done by ALICE technicians

Project funded by Hostlab-Il. Budget: 0.5 MCHF

Reworkplan

-
il
|
il
H
|
il

:

4  EXDX/29 19 days

Shutting 1 day
down of the

SWBD

Decabling 3 days

Remaoval of 1day
old panel

Modification 3 days
of false floor

Instaliation of 3 days
the new panel
Cabling 5 days
Commissionin 2 days
Mise en 1 day

Racks to be replaced (7 in total)

Mon 1/17/28 8:00 Thu 2/10/28 5:00 P
Mon 1/17/28 8:00 A Mon 1/17/28 5:00 PM
M

Tue 1/18/28 8:00 AM Thu 1/20/28 5:00 PM
Fri 1/21/28 8:00 AM | Fri 1/21/28 5:00 PM

Mon 1/24/28 8:00 A Wed 1/26/28 5:00 PM
M

Thu 1/27/28 8:00 AM Mon 1/31/28 5:00 PM
Tue 2/1/28 8:00 AM  Mon 2/7/28 5:00 PM

Tue 2/8/28 8:00 AM  Wed 2/9/28 5:00 PM
Thu 2/10/28 8:00 AM Thu 2/10/28 5:00 PM

Tasks related to one switchboard (all the others are similar)

(u’.:_N N
Tl ,5:

30/1/2026 LS3 plans
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TPC plans

A Improve the alignment of the Laser beams on the TPC: camera and/or motor not working. Access
on the lower A side, i.e. outer radius of sectors A13 and Al14. Currently this region is quite hard to
access. It would be nice to know if there is going to be improved access some time during LS3. (In
particular the removal of the TRD could help.)

A What are the consequences of the FoCal installation on the Laser? Can it go in without removing
the miniframe? If we should work on the alignment, it will be ad advantage that the laser stays in

place.

A We might also replace one of the two lasers with a new type. But this is not decided yet.

@Y 30112026 LS3 plans 27



HMPID removal

ALICE

The HMPID was the first detector
installed in ALICE, on 23 September
2006.

Its gas and cooling systems will have
to be removed as well.

No more CH4 in ALICE.

£
)
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HMPID blue frame ALICE

()L)} 30/1/2026 LS3 plans 29



PHOS upgrade

_~ Cold volume: remains old

A PHOS is preparing an upgrade of the electronics (photodetectors, FEE) and
mechanics in LS3, which will require extracting all the 4 modules, including the
3 DCal A-side modules.

~ Warm volume: new

A This plan was put on hold after the decision to terminate the International
Cooperation Agreement between CERN and the Russian Federation from 30
November 2024.

Crate for FEE

A PHOS switched-o f f at the end of 2024 and wonot take data for the rest of
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ZDC Nus

A RP measurements

A Replacement of the lasers (it should not be necessary to move the platforms)
A Replacement of the HV systems in the service tunnel

A Possible replacement of PMs in case of issues
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Work on services & infrastructure

A ITS3:

A Reuse most of ITS2 services + new cables & optical
fibers needed

A New air cooling plant

A Focal:
A New cables & optical fibers
A Dedicated water cooling plant (reuse former HMPID),
dedicated piping

A Dry air for FoCal-H (TBD)
ALICE cabling (photo LS2)

A These works have been organised with BE-EA,
EN-EL and EN-CV. All works declared in PLAN and
requested through SNOW tickets.

A Dedicated platform to support FoCal inside the Action: Arturo/Elisa to see
Miniframe T requiring ITS and L3 ventilation

modification during YETS Wh|Ch
scaffolding is needed

ALICE optical fibers (photo LS2)
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PSS consolidation activities

Personal Safety System consolidation (PSS-CONS) is a project approved in 2023 and covering
activities across the LHC machine and 4 Experiments. 50 MCHF budget

A PSS5 Replacement of gas detection systems in the LHC machine & Experiments (mostly
SG2) (David McFarlane, Boris Morand):

A Dates: 11/12/27 i 06/04/28 (15 weeks)
A Cables installation (both SG2 and UX25) in Nov 2027 (4 weeks) or SG2 in August 2026 (tbc)
A Impact: no flammable gases during work (replace ARCAL with non-flammable mixture)

A PSS4 Evacuation with voice alarm (loudspeakers) (Eva Sanchez):

A Dates: November 2026 (max 2 weeks of intervention)
A Cables installation in July-August 2026 (5 weeks)
A Impact: none (old system will always remain operational)

A PSS9 Replacement of Sniffer modules (12 in total) (Frederic Havart):
A Dates: 19/10/26 i 13/11/26 OR March 2027
A Install 4 ODH sensors (2x L3 and 2x Dipole)

A Impact: shut-down Sniffers for 10 working days A switch off detectors and stop flammable gas operation
during intervention

A PSS7 Personal Protection System consolidation (LASS) (Vitor Rios) :
A Dates not yet finalised
A :_rgpsact: short no-access periods: 2 days during Global test and 1/2 day during Functional test at end of

A PSS8 Fire Detection (Thomasz Landzinski):
A Dates: 10/10/26 i 16/10/26

A Impact: will stop Fire Detection for 1 week A no access during one weekend + switch off detectors
during one week

Global test during the last week of 2028 (18 i 22/12/28) - no access whole LHC

Cables in EN-EL: Fredrik Lars Mattiasson. VIC during YETS 2025-26 Evacuation system (PSS4
New Sniffer module (PSS9) Y ( )

Rack smoke detection consolidation (Thierry Octave)
@Y 30/1/2026 LS3 plans 33




Gas systems (EP-DT) 1/2

A Standard maintenance (like LS2)

A Some activities will require stopping the gas systems

A Will be scheduled in parallel with other activities (for example change of
gas panels). Backup will always be in operation

A Will be coordinated with the detector responsible

A Maintenance activities will be schedule from ~Q3/4 2026 to Q1 2029

A Some activities scheduled at the beginning of LS3 but other must be done
towards the end of LS3 (e.g. checks of safety valves and calibration of
mass flow controller)

A As much as possible in the shadow of the BE-EA primary gas consolidation

2029

Activity 2026

2027
Q3 5

Q4 Q1 Q2 Q3 | Q4 Q1

Q2

2028

Q3

Q4

Q1

Q2

Purifier maintenance

Mixer maintenance

Distribution maintenance

Pump maintenance

Exhaust module

Electrical maintenance

Analysis

General

@Y 30/1/2026 LS3 plans
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Gas systems (EP-DT) 2/2 ALICE

e | as Q1 | 02 | Q3 | qa et | ez [ @3 [ o4 Q1 [:¥]

Purifier maintenance
cleaning of valves X X
Ppressure vessel check

of material X X
change of filters L3 X

.

Mixer maintenance

MFC check + recalibration X X
Leak test x x

Distribution maintenance

flowcell check i x = x x

Pump maintenance

Change of membranes x
Change/add regulation valves X X x x

Change of filters x x
Leak test x x

x x x
® £
Electrical maintenance
Verification of power supplies x x
Canbus x x
Profibus x X
x ®
x ®
Check/change of analysis devices | ® X ¥
Calibration of all analysis devices | X x
Leak test x x
lilsr ] ® X x
wpair e x x x ®
Check/repair electro valves x x x X
Check all bubblers x x
Check/calibrate safety valves X s x
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Primary gas consolidation (BE-EA) ALICE

Issues on the primary gas distribution systems to be addressed:

A Gas distribution systems not been consolidated since the LEP / LHC transition
and for some from the installation.

A Solve safety issues linked with ATEX (Explosive Atmosphere).
A Control and reduce the release of GHG (Greenhouse Gases).

LS3

Major consolidation work planned during LS3:

A Secure and limit the ATEX zones by installing a fully enclosed rack under ATEX
extraction with all connection inside.

A Limit the release of GHG into the atmosphere by implementing detection and
recovery systems (e.g. add weighing scale for SF6).

A Standardize the equipment by industrial components to reduce maintenance
costs and ease interventions.

A Inspect and ensure the reliability of cryogenic vessels to fully exploit their

potential before a potential replacement. GHG bottles (SF6, Fittings outside ATEX
R134a) without areas: no detection in
A Replacement damaged cables possibility to detect case of leak Enclosed gas cabinet for a bank of 12 bottes
leaks in real time with ATEX extraction and gas detection. All
gas connections are inside the rack. In case of
Planning & constraints: leak, the gas flow is directed to the gas

A 3 months during first 18 months of LS3 for ALICE: 5 May i 28 July 2027 detection on top.

A Impact: most of the gas systems will be put in backup or switched-off. The
critical gases will be anyway provided (see next slide)

Procurement of fluorinated gases:

A Procurement of SF6 and R134A becomes difficult from 2027. Discussions
ongoing with ATLAS/CMS, HSE and the CERN management.

A This is a big issue especially for ATLAS and CMS.

Is ventilation conform? Or should we install ATEX extractors? Damaged control cables
ODH risk due to presence of neutral gases in the flammable room? Assessment needed (FGSOs)
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Gas systems status LS3 & Run 4 ALICE

LS3: A Run 4:

A

TRD: Xe recuperation at beginning of LS3 (LN2 ) )
needed), then keep TRD running under Ar A TRD: operate with Ar or no gas needed at all if detector

not operated at all
TPC: fill with CO2

A TPC: nominal operation with Ne/CO2
MCH: gas system OFF most of the time, except few
months/year (2 not more) during which Ar/CO2 is
needed A MCH: nominal operation with Ar/CO2

MID: OFF at all times. No i-C4H10 A MID: nominal operation with C2H2F4/i-C4H10

TOF: stop gas during first 2 years of LS3 (i.e. use

R134A backup), then operate normally, with standard A TOF: nominal operation with C2H2F4/SF6
consumption

CPV: OFF A CPV: OFF (depending on russian situation at CERN)
PHOS: OFF (flush with N2) A PHOS: OFF (depending on russian situation at CERN)

HMPID: detector will be removed at beginning of LS3

Plans cross-checked with gas experts / detector groups

P

CERM

l'“>2'l
\
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Fluorinated gases X

ALICE

A Procurement of SF6 and R134A becomes difficult from 2027

A MCH SF6 consimption is very low

A TOF / MID: Arturo asked BE whether we can make our own stock of R134a for run3-4

&Y 30/1/2026 LS3 plans 38



Other activities

A Remove CR4-Z03 (Hazemeyer rack) and install new standard rack A before end 2026, Andre

A EN-AA: install new gas detection rack in CR4-Z03. Requires pulling of optical fibers to cavern and
copper cables to SG2

A HSE-RP: declassify underground visitoros path
A SY-EPC: consolidation L3 power converter and transformer

A EP-DT + BE-ICS: DSS consolidation (DSS2) i installation in the first half of 2027 (activities in
CR4, CR5 and C rack area). DSS interlocks will not be operational (for 1-2 months). Will trigger all
interlocks.
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Declassification of UX25 Cavern during LS3

ALICE
A Alarge fraction of the UX25 cavern will be declassified during LS3:
A Visitorés path & rack areas (A/ C/1/ 0O sides)
A Low-beta platform (when not used for storing material from supervised areas) besmonanouu
To: K. BARTH/EP, W. RIEGLER/EP, A. TAURO/EP
w« S. ROESLER/HSE, H. Vincke/HSE
A Procedure agreed with HSE-RP and successfully implemented during YETS 2024-25 e
A Will simplify shutdown activities (e.g. material removal) and procedures for guided e et v ot
visits (no more signatures collection required) TR
: %&txxﬂgﬂulumndamwmw \ﬁlhl‘:vll\;:{!m‘ﬂrﬁ
A All the rest of the cavern (Miniframe, L3 & Dipole, Muon area) will remain supervised. i
A All entrances to supervised areas will be marked with the standard panels. [ —— e
| ity
: ZHB/WI#W‘BIMMVdum:Ia;IB
AREA - C s . taced
;v:l? SW:, ‘:'“{m' % to indicate
\ - 3 RADIATION e i - =
D | SN i . ;;;Moo‘lvredﬂool‘Mngmesslol.Kmxmne
e SUPERVISED AREA
= Beam level” ZONE SURVEILLEE
on Pt b4 HSE-RP memo (YETS 2024-25)
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Additional personnel during LS3

# of people Cost [CHF]

Mechanical Tech. (services) PAEC 4+1 Engineer 1 year 270k M&O_A
Mechanical Tech. (det. install.) Collab. 1 1.5 year 80k M&O_A
Safety Coordinator Contractor 0.5 4 years 190k Hostlab
Crane driver Contractor 1 4 years 400k Hostlab
Crane driver (peaks) Contractor 4 1 year 400k M&O_ A
Surveyor Contractor 1 3 years 260k Hostlab
RP contractor Contractor 1 4 years 420k Hostlab
Vacuum Technician CERN 0.5 3 years 200k Hostlab
TOT.:

750 kCHF (M&O_A)
16470 kCHF (Hostl ab)

These are the additional resources dedicated to ALICE, on top of what CERN usually provides.
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Manpower

Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2028 Half 2, 2028 Half 1, 2029 Half 2, 2029
Task Name v Duration Finish - J S N ) M M J S N ] M M J S N ] M M J S
LS3 start 0days Mon 6/29/2€ ¢ LS3 start
Open Experiment 25 days Fri 7/31/26 1 Open Experiment
Remove beampipe, ITS2, MFT & FIT 67 days Tue 11/17/2 I 1R k pipe, ITS2, MFT & FIT
Remove HMPID 20 days Tue 12/15/2 1 Remove HMPID
Install FOCal platform 15 days Fri 1/29/27 1 Install FOCal platform

Install new central beampipe inside 5 days
Slide cage to final position, connect 15 days

Remove ITS table 5 days
Install compensator magnet 1day
Install Miniframe beampipe 4 days
Bakeout beampipe (central + Minifr 20 days
Install MFT & FIT-C 15 days
Install ITS-OB 20 days
ITS/MFT/FIT-C commissioning 20 days
Install ITS3 25 days
ITS3 commissioning 15 days
Install FIT-A 5days
Install FOCal 15 days
Local commissioning 40 days
Close L3 doors 5days
Global commissioning with magnet 90 days
Install UX25 shielding 15 days
Contingency 325 days
LS3 end 0days

Fri9/3/27
Fri 9/24/27
Fri10/1/27
Mon 10/4/27
Fri 10/8/27
Fri11/5/27
Fri 11/26/27
Fri12/24/27
Fri1/21/28
Fri 6/2/28
Fri 6/23/28
Fri 6/30/28
Fri 7/21/28
Fri 9/15/28
Fri9/22/28
Fri 1/26/29

erizis/2 Philippe, Julien, Lee, Shawez, Kemal,
rrisi7730 Mathew, Jaap
Fris/17/30 5 Pakistani: 1.9.2026 to 31.8.2027

§, Install new central beampipe inside cage (ITS table)
1 1, Slide cage to final position, connect and leak test C-side flange
* Remove ITS table
I Install compensator magnet
§, Install Miniframe beampipe

“+h (. 1 P y
+

1, Bak PIP
|¢] Install MFT & FIT-C
171, Install ITS-OB
21 ITS/MFT/FIT-C commissioning
14, Install ITS3
11, ITS3 commissioning
# Install FIT-A
11 Install FOCal
1 § g, Local commissioning
* Close L3 doors

Kemal, Mathew, Jaap.
2 technicians x 7-8 months:

Mimmo: 4 months from 24.8.2026
Bernd ?
2 crane driver, except opening (5)

Jean-Se, Mimmo TBC
2027 & 2028: 4 crane drivers x
6m, then 2 (TBC)

30/1/2026
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A 1-17 September 2027 TBC
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Conclusions ALICE

A Two new detectors, ITS3 and FoCal, will be installed in ALICE.

A Anew central beampipe, featuring a reduced inner diameter and a conical section, is required to
accommodate the new detectors. The new beampipe is expected to be installed in mid 2027.

A Compared to LS2, the LS3 shutdown work will be simpler, assuming the TPC will remain in
position and the beampipe replacement can proceed without extracting the TPC.

A The present LS3 duration looks adequate to accommodate our plans: the schedule includes a
substantial global commissioning phase lasting 4 months, along with a 20-month contingency
period to address any unforeseen issues.
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Backup
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EN-CV activities

EN-CV will perform standard and extended maintenance during LS3.
A All maintenance during winter A no T drift and dew-point issue i possibility to use backup cooling to limitimpact on Experiment
A Extended maintenance scheduled from 19 October to 11 December 2026: 8 weeks w/o cooling at all

Cooling Towers (SF) cleaning, draining, preventive maintenance plan, corrective maintenance:

A 3x 3w A smanterhace (@tap CT)

A 1x 8w in Q4/2026: control replacement (replacement PLCs) + SCE work (building consolidation) + CV mechanical work (replacement pumps, motors, etc).
A Switchover to external air coolers A no cooling interruptions (no magnets)

SU preventive & corrective maintenance:
A 3x 3w fist andar Al aoimpact (stap ehilled& enixed water but possibility to switchover to backup source)

A 1x 7w in Q3/2026 (October-November 2026): control replacement + replace heat exchangers A no water (both chilled & mixed) at all A switch off all detectors (no
power dissipation)

UW maintenance:
A 3x3wfist andar do Mad prinhag waten foraJX25 (both chilled & mixed water) i switch off all detectors (no power dissipation)
A 1x 7w in Q3/2026: control replacement A no primary water for UX25 (both mixed- and chilled-water) i switch off all detectors (no power dissipation)

Detector cooling plants: TaskName TaskStartDate TaskFinishDate DurationWeeks
-

A~ Standard maintenance Extended CV maintenance 2026-27 (SF2 + SU2 + UW25) 19 Oct 2026 11 Dec 2026

8
A~ Replace TPC control cubicle (UNICOS) Standard CV maintenance 2027-28 (SF2 + SU2 + UW25) 6Mar2028 24 Mar 2028 3
A~ Modify HMPID cooling plant (becomes FOCal) Standard CV maintenance 2028-29 (SF2 + SU2 + UW25) 23 Oct 2028 10 Nov 2028 3
A ITS3 air cooling (tbc) Standard CV maintenance 2029-30 (SF2 + SU2 + UW25) 28 Jan 2030 15 Feb 2030 3

D)
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