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Step 9 Step 10 Step 14

- * = J

Step 3

l 1 Install lower RF lines on the vacuum vessel
2 Installation of cryogenic measurement set up
1 Low the cryostat top plate to the nominal position 3 Install the gasket in the cryostat lower assembly
2 Connect FPC oblong plate to top plate 4 Install the gasket on the valve box (x2)
v 3 Intermediate leak check of oblong plate 5 Insertion in the cryostat
v Weld cryo extentions and stoppers (DN100 x2 + HOM UP v 4 C blad i
1 ; onnect support blades x4 6  Load transfer from portique to cryostat lower vessel
1 Remove clean room equipment x4 + HOMS Up stopper x4 + He tank x2) 1 Installation of tuner BELLOWS (WITH SUPPORT TOOLING) 1 Installation of thermal screen lateral panels x4 .
. o : P 5 Connect valve box to top plate x2 7  Bolt the top assembly with the lower vessel
2 Install protections on sensitive parts 2 Intermediate leak test 2 Magnetic shield on FPC plates (x2) llati £ th lization braid 1d L
- — ) Installation of thermalization braids on cold/warm 8 Adiust and PR tat x2
3 Remove FPC plate protection 3 Positioning and welding of upper cryoline 3 Installation of tuner double pipe on tuner frame 6 Connect cryolines to top plates with tirants v transition chambers e A SR 1 Assembly of tuner Actuation
4 Add support LHCACF_T0409 4 Intermediate leak test 4 Adjust the FPC oblong plate to the nominal height 7 Installation of FPC MLI + screen + Braids 1 Welding of extention for pressure measurement v 3 Installation of thermalisation braids on upper cryoline 9 Remove the temporary valve box supports and 2 Alignment Check
5 Remove support LHCACF_T0247 5 Insertion of tuning frame upper part 5 Connect the tuner double pipe to the tuner bellows A 4 . . . supports close the port with a ISO F flange
- - 8 Attach FPC thermal screen to cryostat thermal screen " . 1 Installation of BCAM equipment (mask + fingers) 1 Thermal screen assembly - top with U planel i
6 Insertion of FPC heaters 6 Assembly and positioning of tuning frame 6 Cryoinstrum. -> see details on full procedure : : : 1 Load transfer from trolley to Cryostat top plate 2 Installation of level gauges (x2) + wires —T—— . - y - top p 4 Installation of MLI SOK 0 Finalize the installation of the lower RF lines (x6) + v 3 Thermal shield and MLI closure
7 Set the FPC plate as high as possible 7 weld HOMS cooling line (HOMS UP x2) = Installation partial supports -> for cavity blades and valve & | T = EIeRs O 2T (i Ol el v 2 Alignment check 3 Welding of lower cryoline Instrumentation connexion and check (LOWER echanical measuremen — - - 2 Weld of cooling circuit installation of magnetic shield small panels (on the side protection on ceramics 1 Move the cryostat oustide the portique area 4 Vacuum tank closure
8 Remove the lateral supports 8 Leak test supports 10 Meca instrum. -> Stress gauges on FPC pipes and blades 1 Assembly of the cavity support system 3 Remove clean room trolley 4 Leak tests HEATER, CERNOXs) 3 Installation of magnetic sensors 1 MLI2Karound each cavity + cryolines 3 Leaktest ° above CWT) 11 Connect the RF lines to thermalization braids 2 Jumper assembly sequence 5 Leak check

See assembly drawing See assembly drawing

See assembly drawing
LHCACF_A0014 & 0015

See assembly drawing

See assembly drawing
LHCACF_A0007, 0011, 0012 & 0013

See assembly drawing
~_ LHCACF_A0019, 20, 21 & 22

See assembly drawing
LHCACF_A0007, 0011, 0012 & 0013

? See assembly drawing H
LHCACF_A0014 & 0015

See assembly drawing
LHCACF_A0019, 20, 21 & 22

See assembly drawing
LHCACF_A0008 & 0009

See assembly drawing
LHCACF_A0016, 0017 & 0018

See assembly drawing y - 7
LHCACF_A0011, 0012 & 0013

See assembly drawing
LHCACF_A0008 & 0009

See assembly drawing
LHCACF_A0003

LHCACF_A0014 & 0015

LHCACF_A0011, 0012 & 0013

LHCACF_A0014 & 0015

Sub assembly details |

' A ( h
Oblong plate support T Upper cryoline _ Tuner bellows + double pipe Cryostat upper plate w Cavity support STEP 6 - Assembly files Cryo Extension line Cryo instrumentation o BCAM equipment L MLI 2K Thermal screen Thermal screen latteral panels & braids Cryo measurement line Jumper Doors
LHCACF_T0409 i-@" LHCACFQC0149 ‘ ] LHCACFTU0053 - Tuner bellows LHCACF_A0007 - Overall top plate assy s p SR e e — See EDMS N° 1898062 LHCACFQC0107 - Bellows for cryo measurment LHCACFGA0300 I ' LHCACFAMO0060 — BCAM LHCACFTS0150 3 LHCACFQC0108 - Pressure measurement set up LHCACEVT0049 — Doors assembl
LHCACFTU0057 - Rod Flange \;31 ; PP ! l SHHERIBEG *“- Y
_ : ' A - > A6 Preparation of doors
T e d:ulfale pipe Assemblly‘:”es T : b bi ’q A3 Preparation of cryogenic measurement set up Tooling for handling ?
LHCACFTS0019&28 — Brai t upper piate o e —Thermal screen bottom assem . . ’
raics Tortuner PRECP STEP 8 - ASSEMnyfIIES Fsi targets STEP 10 - Assembly.ﬁles Y LHCACFTS0124 — Thermal screen lower assembly Welding of pipes Assemble doors with magnetic shield

Lower cryogenic line

Cryo extensions LHCACFTS0122 — Thermal screen overall assembly

Assemble with pressure transmitter and flanges

LHCACFTS0033, 62, 63, 81 — latteral panels

See EDMS N° 1898073 See EDMS N° 1898066

See EDMS N° 1898064 LHCACFQC0148 - Jumper assembly process

FSI Target and support

Protections HOMS & Pick Up r“ LHCACFQC0054 ~ HOM weld jaw Magnetic shield g : STEP 5 - Assembly files LHCACFQC0175 - lower cryoline B T T e—T— . _
, LHCACFQC0091 — HOM st > & & ermal screen | J \ J .
LHCACF_T0643 — HOM feedthrough protection e (S) :,::;e;aw P ————— D > Thermalization braids = 9, e . preparation Vacuum vessel Tuner actuation
e Dk lcklupiecdthioushlerotsetion LHCACFWMO0018 - FPC half plate 2/2 = cJo gt < @ Magnetic sensors FSI flanges
LHCACFTS0018 — Braids for FPC & blades 5 @g"‘\ﬁ P3 DM IRo507E MLI 50K LHCACFTUO027 — Tuner assembly
LHCACFWM0020— Special washers - ) T LHCACFIS0007 — ST0896154 (see full ! = T —
Tuner f rame 4 procedure in folder of step 9) 2|~ - ~ | LHcAcFTS0078 mandevicelonifiange
EP 1 - ] . Thermal screen + MLI S, . .
STEP 1 - Assembly files LHCACFTU0054 - Tuning frame assembly Partial support Y A STEP7-A bly fil STEP 11 - Assembly files

See EDMS N°1898054 LHCACFTS0073 - Half oblong plate type 1 - AsSemaly Jiles STEP 9 - Assembly files - STEP 14 - Assembly files

LHCACFAH0021 - Blade base T e o o See EDMS N° 1898067 M tic shield I ~

See EDMS N° 1898063 agnetic shiéld panéeis See EDMS N° 1898070 STEP 15 - Assembly files

LHCACF_A0002 — Cryomodule lower assembly

LHCACF_T0255 — Valve box base

See EDMS N°1898065 |

LHCACFWMO0012 - Magnetic shiel lateral panel ‘
, Lower vessel

preparation

LHCACFTS0075 - Half oblong plate type 3
LHCACFTS0055 - Fixation ring tuner
LHCACFTS0050 - Fixation ring FPC

dedkok okodkok ok ok ok kokokk MLI

See EDMS N° 1898071

HOMS cooling line

LHCACFQC0162 — HOM cooling line

Cryo instrumentation

See dedicated documentation in folder

STEP 12 - Assembly files

See EDMS N° XXXXXX

\ J
See EDMS N° 1898068 > .

RF lines

Cryo supports

LHCACFQCO0019 - Stainless steel cryo support
LHCACFQC0012 — Titanium cryo support

STEP 3 - Assembly files Responsability of assembly sub-steps :

STEP 2 - Assembly files

See EDMS N° 1898058

LHCACFRL0115 - Pick up coaxial line
LHCACFRL0149 — Lower HOM Coaxial line

See EDMS N° 1898056

TE / VSC - TEAM EN / MME - TEAM

BE / RF - TEAM EN / ACE - TEAM TE / CRG - TEAM

Flap valve

) LHCACFRLO150 — Upper HOM Coaxial line r )
Person involved : =7

Mateusz SOSIN
Vivien RUDE
Mathieu DUQUENNE
Thibault DIJOUD

Person involved :

Alain GRIMAUD,
Ludovic MOURIER
Yvan PARSIS

Jaime PEREZ ESPINOS

Person involved :

Krzysztof BRODZINSKI

Juan CASAS-CUBILLOS
Francisco Javier DIEZ NICOLAS

Person involved :
Rama CALAGA,

Eric MONTESINOS,
Mathieu THERASSE,
Alick MACPHERSON

LHCVV___0041 - Flap valve assembly Procedure A07 — Assembly of RF coaxial lines

Person Involved : Pierre Francois MARCILLAC
Ofelia CAPATINA _

Pierre MINGINETTE
Marco GARLASCHE e amD L] A
Said ATIEH anuete

Lucas RENAGLIA S >

Valve support

LHCACF_T0262 — Valve support assembly

STEP 4 - Assembly files

See EDMS N° 1898060

Sebastien CALVO

Antoine BOUCHERIE

Max GOURRAGNE

Frida ERIKSSON

Pilar PARRADO CABALLERO

Gilles FAVRE

Kurt ARTOOS

Teddy CAPELLI

Luca DASSA

Thomas DEMAZIERE
Julien DEQUAIRE
Nordine EL KBIRI
Paula FREIJEDO MENENDEZ
Laurene GIORDANINO
Raphael LEUXE
Didier LOMBARD

Joanna SWIESZEK

Carlo ZANONI

Thomas JONES (STFC)
Niklas TEMPLETON (STFC)
Artur KRAWCZYK

(IFJ PAN, PL-31342 Krakow, Poland)

Boguslaw PROCHAL

(IFJ PAN, PL-31342 Krakow, Poland

STEP 13 -Assembly files

See EDMS N° 1898069
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https://edms.cern.ch/document/1898060
https://edms.cern.ch/document/1898058
https://edms.cern.ch/document/1898056
https://edms.cern.ch/document/1898054
https://edms.cern.ch/document/1898061
https://edms.cern.ch/document/1898062
https://edms.cern.ch/document/1898063
https://edms.cern.ch/document/1898064
https://edms.cern.ch/document/1898065
https://edms.cern.ch/document/1898066
https://edms.cern.ch/document/1898067
https://edms.cern.ch/document/1898068
https://edms.cern.ch/document/1898069
https://edms.cern.ch/document/1898070
https://edms.cern.ch/document/1898071
https://edms.cern.ch/document/1898073
https://edms.cern.ch/document/1898075
See EDMS N° XXXXXX

