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Overview of assembly sequence outside clean room – DQW CRYOMODULE for SPS tests - 2017

Step 1 Step 2 Step 3

Upper cryoline Cryostat upper plate Cryo measurement line

1 Remove clean room equipment

2 Install protections on sensitive parts

3 Remove FPC plate protection

4 Add support LHCACF_T0409

5 Remove support LHCACF_T0247

6 Insertion of FPC heaters

7 Set the FPC plate as high as possible

8 Remove the lateral supports

1
Weld cryo extentions and stoppers (DN100 x2 + HOM UP 
x4 + HOMS Up stopper x4 + He tank x2)

2 Intermediate leak test

3 Positioning and welding of upper cryoline

4 Intermediate leak test

5 Insertion of tuning frame upper part

6 Assembly and positioning of tuning frame

7 weld HOMS cooling line (HOMS UP x2)

8 Leak test

1 Installation of tuner BELLOWS (WITH SUPPORT TOOLING)

2 Magnetic shield on FPC plates (x2)

3 Installation of tuner double pipe on tuner frame

4 Adjust the FPC oblong plate to the nominal height

5 Connect the tuner double pipe to the tuner bellows

6 Cryo instrum. -> see details on full procedure

7
Installation partial supports -> for cavity blades and valve 
supports

1 Low the cryostat top plate to the nominal position 

2 Connect FPC oblong plate to top plate

3 Intermediate leak check of oblong plate

4 Connect support blades x4

5 Connect valve box to top plate x2

6 Connect cryolines to top plates with tirants

7 Installation of FPC MLI + screen + Braids

8 Attach FPC thermal screen to cryostat thermal screen

9 Cryo instrum. -> Cernox on helium tank + HOM + Pick Up

10 Meca instrum. -> Stress gauges on FPC pipes and blades

Step 4

1 Assembly of the cavity support system

Step 5

1 Load transfer from trolley to Cryostat top plate

2 Alignment check

3 Remove clean room trolley

S.6 Step 7

1 Welding of extention for pressure measurement

2 Installation of level gauges (x2) + wires

3 Welding of lower cryoline

4 Leak tests
1

Instrumentation connexion and check (LOWER 
HEATER, CERNOXs)

1 Installation of BCAM equipment (mask + fingers)

2 Mechanical measurement

3 Installation of magnetic sensors 1 MLI 2K around each cavity + cryolines

1 Thermal screen assembly - top with U planel

2 Weld of cooling circuit

3 Leak test

1 Installation of thermal screen lateral panels x4

2
Installation of thermalization braids on cold/warm 
transition chambers

3
Installation of thermalisation braids on upper cryoline 
supports

4 Installation of MLI 50K

5
installation of magnetic shield small panels (on the side 
above CWT)

1 Install lower RF lines on the vacuum vessel

2 Installation of cryogenic measurement set up

3 Install the gasket in the cryostat lower assembly 

4 Install the gasket on the valve box (x2)

5 Insertion in the cryostat

6 Load transfer from portique to cryostat lower vessel

7 Bolt the top assembly with the lower vessel

8 Adjust and screw the valve box to the cryostat x2

9
Remove the temporary valve box supports and 
close the port with a ISO F flange

10
Finalize the installation of the lower RF lines (x6) + 
protection on ceramics

11 Connect the RF lines to thermalization braids

1 Move the cryostat oustide the portique area

2 Jumper assembly sequence

1 Assembly of tuner Actuation

2 Alignment Check

3 Thermal shield and MLI closure

4 Vacuum tank closure

5 Leak check

LHCACF_A0007 - Overall top plate assy

A3 Preparation of cryogenic measurement set up

Welding of pipes

Assemble with pressure transmitter and flanges

Thermal screen

Vacuum vessel

Doors

A6 Preparation of doors

Tooling for handling ?

Assemble doors with magnetic shield

Step 8 Step 9 Step 10 Step 11 Step 12 Step 13 Step 14 Step 15

RF lines

Jumper

LHCACFQC0149 LHCACFQC0108 – Pressure measurement set up

LHCACFRL0115 – Pick up coaxial line

LHCACFRL0149 – Lower HOM Coaxial line

LHCACFRL0150 – Upper HOM Coaxial line

Procedure A07 – Assembly of RF coaxial lines

LHCACFTS0124 – Thermal screen bottom assembly

LHCACFTS0122 – Thermal screen overall assembly

LHCACFQC0148 – Jumper assembly process

LHCACFVT0049 – Doors assembly

Cavity support

LHCACFAH0030 – Support assembly

Oblong plate support

LHCACF_T0409

Cryo extensions

LHCACFQC0054 – HOM weld jaw

LHCACFQC0091 – HOM stopper

LHCACFQC0053 – DN100 weld jaw

Tuner frame

LHCACFTU0054 – Tuning frame assembly

Tuner bellows + double pipe

See assembly drawing
LHCACF_A0008 & 0009

See assembly drawing
LHCACF_A0008 & 0009

See assembly drawing
LHCACF_A0007, 0011, 0012 & 0013

See assembly drawing
LHCACF_A0007, 0011, 0012 & 0013

See assembly drawing
LHCACF_A0011, 0012 & 0013

See assembly drawing
LHCACF_A0011, 0012 & 0013

See assembly drawing
LHCACF_A0014 & 0015

See assembly drawing
LHCACF_A0014 & 0015

See assembly drawing
LHCACF_A0014 & 0015

See assembly drawing
LHCACF_A0014 & 0015

See assembly drawing
LHCACF_A0016, 0017 & 0018

See assembly drawing
LHCACF_A0019, 20, 21 & 22

See assembly drawing
LHCACF_A0019, 20, 21 & 22

Sub assembly details

Protections HOMS & Pick Up

LHCACF_T0643 – HOM feedthrough protection

LHCACF_T0694 – Pick up feedthrough protection

Magnetic shield

LHCACFTU0053 – Tuner bellows

LHCACFTU0057 – Rod Flange

LHCACFTU0066 – Tuner double pipe

LHCACFTS0019&28 – Braids for tuner

LHCACFWM0011 – FPC half plate 1/2

LHCACFWM0018 – FPC half plate 2/2

LHCACFWM0020 – Special washers

Thermal screen + MLI

LHCACFTS0073 – Half oblong plate type 1

LHCACFTS0074 – Half oblong plate type 2

LHCACFTS0075 – Half oblong plate type 3

LHCACFTS0055 – Fixation ring tuner

LHCACFTS0050 – Fixation ring FPC

************* - MLI

Partial support

LHCACFAH0021 – Blade base

LHCACF_T0255 – Valve box base

HOMS cooling line

LHCACFQC0162 – HOM cooling line

Thermalization braids

LHCACFTS0018 – Braids for FPC & blades

Cryo Extension line

LHCACFQC0107 – Bellows for cryo measurment

Cryo supports

LHCACFQC0019 – Stainless steel cryo support

LHCACFQC0012 – Titanium cryo support

LHCACF_A0002 – Cryomodule lower assembly

MLI 2K

LHCACFTS0150

MLI 50K

LHCACFTS0078

Thermal screen latteral panels & braids

LHCACFTS0124 – Thermal screen lower assembly

LHCACFTS0033, 62, 63, 81 – latteral panels

LHCACFTS0022 – Thermal braids

Magnetic shield panels

LHCACFWM0012 – Magnetic shiel lateral panel

BCAM equipment

LHCACFAM0060 – BCAM 
ASSEMBLY

FSI flanges

LHCACFAM0063 – FSI device on flange

Tuner actuation

LHCACFTU027 – Tuner assembly

FSI targets

FSI Target and support

Flap valve

LHCVV___0041 – Flap valve assembly

Lower cryogenic line

LHCACFQC0175 – lower cryoline

Cryo instrumentation

LHCACFGA0300

Valve support

LHCACF_T0262 – Valve support assembly

STEP 4 - Assembly files

See EDMS N° 1898060

STEP 3 - Assembly files

See EDMS N° 1898058

STEP 2 - Assembly files

See EDMS N° 1898056

STEP 1 - Assembly files

See EDMS N°1898054

STEP 5 - Assembly files

See EDMS N°1898061

STEP 6 - Assembly files

See EDMS N° 1898062

STEP 7 - Assembly files

See EDMS N° 1898063

STEP 8 - Assembly files

See EDMS N° 1898064

STEP 9 - Assembly files

See EDMS N°1898065

STEP 10 - Assembly files

See EDMS N° 1898066

STEP 11 - Assembly files

See EDMS N° 1898067

STEP 12 - Assembly files

See EDMS N° 1898068

STEP 13 -Assembly files

See EDMS N° 1898069

STEP 14 - Assembly files

See EDMS N° 1898070 STEP 15 - Assembly files

See EDMS N° 1898071

Assembly files 
upper plate

See EDMS N° 1898073

Thermal screen
preparation

See EDMS N° 1898075

Lower vessel
preparation

See EDMS N° XXXXXX

Responsability of assembly sub-steps :

EN / ACE - TEAM TE / CRG - TEAM EN / MME - TEAMBE / RF - TEAM

See assembly drawing
LHCACF_A0003

Cryo instrumentation

See dedicated documentation in folder

Magnetic sensors

LHCACFIS0007 – ST0896154 (see full 
procedure in folder of step 9)

TE / VSC - TEAM
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