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RFD Cryomodule assembly sequence
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Engineering specifications:
https://edms.cern.ch/document/2706475 (welded joints for DQW and RFD cryomodules)
https://edms.cern.ch/document/2043014 (cryomodules for Crab Cavities)

https://edms.cern.ch/document/3086385
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RFD Cryomodule assembly sequence

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10 Step 11
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https://edms.cern.ch/document/3086385

Engineering specifications:
https://edms.cern.ch/document/2706475 (welded joints for DQW and RFD cryomodules)
https://edms.cern.ch/document/2043014 (cryomodules for Crab Cavities)
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RFD Cryomodule assembly sequence

Finalization of the
designh ongoing

Engineering specifications: https://edms.cern.ch/document/3086385
https://edms.cern.ch/document/2706475 (welded joints for DQW and RFD cryomodules)
https://edms.cern.ch/document/2043014 (cryomodules for Crab Cavities)
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Main groups of components
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Outer Vacuum Chamber (OVC)

Vacuum Tank
Dummy Assembly

Drawing number EDMS references

Drawing folder:
https://edms.cern.ch/document/2823214

Engineering specification:
https://edms.cern.ch/document/2101924

LHCACFVT0183

LHCACFVT0184 Calculation:
https://edms.cern.ch/document/2272855
(vacuum vessel)
https://edms.cern.ch/document/3024966
(safety port)
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Adtivities performed in clean room
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

LHCACF_A0055 LHCACF_A0056 LHCACF_A0057 LHCACF_A0061 LHCACF_A0065 LHCACF_A0077
$T1631733_01 ST1631729_01 ST1631725 01 ST1631718 01 §T1631713 01 ST1631711 01

o 3 i

External clamp
LNCACFVTOLTS - Top plate clamg

FPC welded lip
UHCACTVTOLA2 - U for FPC plate weiding

OVC safety extension 8

LHCACFVTO140 - Safety port extension

VoW oW W WAV W WAV W VAV W VoV VW VLV

Step 10 Step 11

ST1631639_01 ST1631634_01

‘

LHCACE_AGOBA - OVC lower assembly with antenna LHCACH_A0048 - Door equipped
‘munvmu - Comer ange

| LHCACFVT0160 - Stralght lange

| LHCACE_ADO70 ~ Cover ot wansgrt

Blow up valve with clamps

LNCACIVTOZ13 - Reiet vacuum vaive

External clamp
MCACIVTOLTS - OVC external clamy type |

UNCACFVTONT% - OVC external clamp type 2

Valve plate clamp :)

LNCACFVTONT? - Vaive plate hamp.

Step 12

LHCACF_A0079
$T1631633_01

o

™ sreen assembly
LNCACFTS0460




Cavity and cavity support

Drawing number EDMS references

Drawing folder:
http://edms.cern.ch/document/2780621

Engineering specification:

Dressed CaVity LHCACFDCO0013 https://edms.cern.ch/document/1389669

Calculation:
https://edms.cern.ch/document/2276057

Drawing folder:
https://edms.cern.ch/document/2966544

Engineering specification:

Cavity support LHCACFAH0101 https://edms.cern.ch/document/2632333 (material)

Calculation:
https://edms.cern.ch/document/3175999

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

LHCACF_A0055 LHCACF_A0056 LHCACF_A0057 LHCACF_A0061 LHCACF_A0065 LHCACF_A0077
ST1631733_01 S$T1631729 01 ST1631725_01 ST1631718 01 ST1631713 01 ST1631711 01

Cavity equlpped
LHCACFDC0014 & 0015 - Preparation steps
LHCACFDC0013 - Dressed cavity

Cavity support
LHCACFAH0099 — Support assembly
LHCACFAHO0047 - FPC Clamp
LHCACFAH0054 - Threaded rod M10
LHCACFAHO0092 - Adjustable nut

LHCACFAH0093 - Cap M20x1 SR deser
LHCACFAH0094 - Vertical stopper  LHCACFAH0101

LHCACF_A0062 - Top plate equipped &

Partial support

LHCACFAH0052 ~ Helium tank support pad




RF equipment (design by SY-RF team)

FPC with outer pipe

H-HOMS/V-HOMS
coaxial lines

Pick up antenna coaxial
lines

Antennas flexible cable

Drawing number

LHCACFMCO0207

LHCACFRLO0218
LHCACFRLO0281
LHCACFRL0282
LHCACFRL0285

LHCACFRLO0278

EDMS references

Drawing folder: https://edms.cern.ch/document/2595726

Engineering specification: https://edms.cern.ch/document/2101934

Calculation: https://edms.cern.ch/document/2218580
https://edms.cern.ch/document/2767197

Drawing folders: https://edms.cern.ch/document/2769089
https://edms.cern.ch/document/2769165

Engineering specification: https://edms.cern.ch/document/2605345

Calculation: https://edms.cern.ch/document/2233186

Drawing folder: https://edms.cern.ch/document/2769047

Engineering specification: https://edms.cern.ch/document/2605345

Calculation: https://edms.cern.ch/document/2592079

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Step 2

LHCACF_A0056
ST1631729 01

FPC Assembly with outer
pipe & bellows

LHCACFMC0207 - FPC assembly

Step 3

LHCACF_A0057
ST1631725_01

Step 4

LHCACF_A0061
ST1631718 01

Step 5

LHCACF_A0065
ST1631713_01

HOMS - RF coaxial lines
+ intercepts

LHCACFRL0281 ~ V-HOMS Coaxial line
LHCACFRL0282 — H-HOM Coaxial line UPSTREAM
LHCACFRL0285 — H-HOM Coaxial line DOWNSTR.
LHCACFRL0218 - Flange with double gasket
LHCACFTS0403,404 — Thermal intercepts
Intercepts assembly: LHCACFTS0518

N AANAAAAAAAAAAAAAA A/

AVAAVAVAAVAVAAVAVATAAVATAVAVAA

Step 8

LHCACF_A0073
ST1631656_01

Antennas - RF lines 1/2

Cable installation

ST1572125_01 - RF coaxial Flexible cable

Step 9

LHCACF_A0074
ST1631651 01

Step 10

LHCACF_A0076
ST1631639 01

LHCACF_AD064 — OVC lower assembly with antenna
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Cryogenic equipment and supports

Drawing number EDMS references

Drawing folder: https://edms.cern.ch/document/2873198
Biphase line LHCACFQCO0494 Engineering specification: https://edms.cern.ch/document/2093032
Calculation: https://edms.cern.ch/document/2477175

LHCACFQC0224 Drawing folder: https://edms.cern.ch/document/2566161

2K filling line Engineering specification: https://edms.cern.ch/document/2093032

Drawing folder: https://edms.cern.ch/document/2566179
Lower line LHCACFQCO0488 Engineering specification: https://edms.cern.ch/document/2093032
Calculation: https://edms.cern.ch/document/2477175

Drawing folders:
LHCACFQCO0303 https://edms.cern.ch/document/2566185
LHCACFQCO0300 https://fedms.cern.ch/document/2566184
LHCACFQCO0299 https://edms.cern.ch/document/2566181
LHCACFQC0525 https://edms.cern.ch/document/3007180
Engineering specification: https://edms.cern.ch/document/2093032

4-20K cooling line

Drawing folder: https://edms.cern.ch/document/2566188
Engineering specification: https://edms.cern.ch/document/2093032

HOM flexible link LHCACFQCO0256

Cryogenic safety
extension
L» after step 12, design in progress

Drawing folder: https://edms.cern.ch/document/2721714
Engineering specification: https://edms.cern.ch/document/2806004

LHCACFQC0428

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Cryogenic equipment and supports

Jumper

Drawing number

L> after step 12, design in progress

Biphase support

Jumper support

4-20K cooling line
support

Heater support

Helium guard for level
gauge

Instrumentation and
supports

LHCACFQCO0605

LHCACFQCO0310

LHCACFQC0647
LHCACFQCO0650

LHCACFAHO090

LHCACFVTO0113

EDMS references

Engineering specification: https://edms.cern.ch/document/3055177

Drawing folder: https://edms.cern.ch/document/2977699
Engineering specification: https://edms.cern.ch/document/2093032
Calculation: https://edms.cern.ch/document/3063725

Drawing folder: https://edms.cern.ch/document/2577950

Drawing folders:
https://edms.cern.ch/document/3193632
https://edms.cern.ch/document/3193633

Drawing folder: https://edms.cern.ch/document/2883208
Engineering specification: https://edms.cern.ch/document/2806004

Drawing folder: https://edms.cern.ch/document/3140654

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Step 3 Step 4

LHCACF_A0057
ST1631725_01

LHCACF_A0061
ST1631718 01

Upper cryoline

LHCACFQC0494 - Upper
cryoline.

2K filling line

LHCACFQC0224- 2K filling line
LHCACFQC0251 - Clamp.

Upper cryoline support
LHCACFQC0605 - Bi-phase M
support equipped
4K upper line

4-20K cooling line LHCACFQC0549 - 4K upper line with intercept

LHCACFQC0299 - Outlet pipe. LHCACFQEO525~ 4K upper line

HOMS cooling line

LHCACFQC0256 - HOM cryoline flexible link

Cryo instrumentation 1/4

TT851, TT853, TT85S, TT857, EHB52a/b/c, ! %
EHB54a/b/c, EHB563/b/c, EHBS8a/bjc — FPC

bellow

TT822, TT825, LHCACFIS0015 - He Tanks Top

TT814, TT816, LHCACFIS0022 - HHOM's

Step 5

LHCACF_A0065
ST1631713 01

Cryo instrumentation 2/4

TT811 -~ HHOMs coax line cav.1 - 50K intercept
TI812 - HHOMS coax line cav.1 - 20K intercept
TT817 ~VHOMs coax line cav.1- 50K intercept
‘TT818 -~ VHOMs coax line cav.1- reept

LHCACF_A062 - Top plate mulnm&!

Step 6

LHCACF_A0077
ST1631711 01

Beam screen cooling line

LHCACFQC0650- Screen cooling support 310
LHCACFQC0647 - Screen cooling support 910/21

Step 7

LHCACF_A0071
ST1631702_01

Beam screen cooling line

LHCACFQC0303-4-20K heat exchanger line
LHCACFQC0300- 4-20K Inter beam screen line.

Lower cryogenic line

LHCACFQC0488 - Lower cryoline
LHCACFQC0384 - Epoxy spacer D21.3

© o

Cryo instrumentation 3/4

TT8472, TTBATD, LHCACFISO033 - 20K ine heater 5™
£H847/TCBA8 - 420K ine heater
TIB31, LHCACFIS0020 - Pick up Feedthroughs &)

EHB21/TT827, LHCACFGAO300 ~ Cav. 1 heater
EHB22/TT828, LHCACFGAD300 — Cav. 2 heater ‘

TT821, TT824, LHCACFIS0015 —He Tanks Bottom __get®’

Step 8 Step 9

LHCACF_A0073
ST1631656_01

LHCACF_A0074
ST1631651 01

Internal cryo support

LHCACFAH0090 - Heater support

WV AN\ NV A\A VA AY VWV AANNAZNNAZNANA Y/

A/ NAAANAANAN

Step 12

LHCACF_A0079
ST1631633_01

-> TT861, TT862, EHB61, EHB62
ner

Cryo instrumentation 4/4

Level gauge and Helium guard

LT821, TT820, LHCACFIS0014 - Level 1
L7822, TT823, LHCACFS0014 - Level 2
LHCACFVTO113 - Helium guard
Flange + clamps + MIL connectors

External heaters and sensors

TT871, TT874, EH871a, EHST1b, EH874a, EH874b - V-HOMs
‘TT870, TT873, EHB70a, EHST0b, EH873a, EH873b - HHOMs
‘TT872, TT875, EH872a, EH872b, EH875a, EHB75b - Pick-Ups.
‘TT863, TT866, EHBG3, EHB64, EHBGS, EHB66 - Blades
TT881, TT882, EHBB1, EHBS2 - Level Ports

‘TT880, EH880a, EHBBOb — Safety Port
EHB76a-EH876b-TT886, EHB77a-EHB77b,

EHB78a-EH878b-TT888, EHB792-EHB79b — CWT



Thermal screen

Drawing number EDMS references

Drawing folder: https://edms.cern.ch/document/2826339
Thermal screen LHCACFTS0460 Engineering specification: https://edms.cern.ch/document/2101922
Calculation: https://edms.cern.ch/document/2936498

Drawing folder: https://edms.cern.ch/document/3193924
50K upper line  LHCACFQCO0505 Engineering specification: https://edms.cern.ch/document/2101922
Calculation: https://edms.cern.ch/document/2936498

Drawing folder: https://edms.cern.ch/document/3193926
50K outletline  LHCACFQCO0390 Engineering specification: https://edms.cern.ch/document/2101922
Calculation: https://edms.cern.ch/document/2936498

Drawing folder: https://edms.cern.ch/document/3193919
Engineering specification: https://edms.cern.ch/document/2101922
Calculation: https://edms.cern.ch/document/2936498

50K lower line  LHCACFQCO0500

LHCACFTSO0518 Engineering specification: https://edms.cern.ch/document/2101922
intercept Calculation: see RF lines calculations

ﬂ
:*‘%ég %&.ﬂ.&w Braids for thermal Drawing folder: https://edms.cern.ch/document/3016774
=
()

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Step 3 Step 4 Step 6 Step 7 Step 8 Step 9 Step 10 Step 12

LHCACF_A0057 LHCACF_A0061 LHCACF_A0077 LHCACF_A0071 LHCACF_A0073 LHCACF_A0074 LHCACF_A0076 LHCACF_A0079
ST1631725 01 ST1631718 01 ST1631713 01 ST1631711 01 ST1631702_01 ST1631656_01 §T1631651_01 §T1631639_01 $T1631633 01

FPC thermal screen 50K outlet line
LMCACFTSO482 - Welding FPC Plate LHCACFQUO466 - Thermal screen line with.
UHCACFTSA223 - ot plate with intercept

Th. screen as:
Thermal screen oo
AMCACFTS0477 - Thermal screen lower assembly
LHCACFTS0355 - Extremity upper panel downstream
UNCACFTS0466 - Extremity upper panel upstream
> TTBAO, LCACHS0030 - Thermalscreen nstrm.

T 0y

UNCACFTS0202 ~ Thermal sereen doors
UHCACFTS0205 - Thermal screen covers

(HCACFTS0356 - Dowmstream lower panel LHCACFTSOS13- Thermatnt. antenna
Intercepts assembly LMCACFTS0518
Thermal intercept s

LHCACFTS0309 - Th. intercept for support
blades

Intercepts assemoly. LACACFTSOS18

LHCACFTS0403,404 - Thermal intescepts

50K upper line

LHCACFQCOS45 - SOK upper fine with intercept

AAAVAAAA'

Thermal intercept
LHCACFTS0300 - Trams. Thermal .
| LHCACFTS0302 - Trams. Thermal .
f oo e it

assemoly:
“ ICRCHUURNNE 7 Beo St ot LHCACFTS0323.324.325.340 - Thermal
Intescepts SOK for FPC

Lower cooling line 50K

LHCACFQC0552 ~ Lowes cooling with intercepts
LHCACFTS0461 - Top Plate Assembly > LHEACFQCOS00 - Lower cool g interce
LHCACFTS0243 - Thermai screen fhation "985

Th screen ossembly: LACACFTS0460

Straps.

LHCACFTS0316.317,318,320 - Thermal
imtercepts SOK for tuner

WV VA VWV VWANVNN



MLI (detailed design managed by manufacturer)

MLI 2K

MLI 50K

Drawing number

LHCACFTS0514

LHCACFTS0515

EDMS references

Drawing folder:
https://edms.cern.ch/document/3015832

Engineering specification:
https://edms.cern.ch/document/2144140



https://edms.cern.ch/document/3015832
https://edms.cern.ch/document/2144140

Step 4 Step 5 Step 6 Step 7 Step 8 Step 9

LHCACF_A0061 LHCACF_A0065 LHCACF_A0077 LHCACF_A0071 LHCACF_A0073 LHCACF_A0074
ST1631718_01 ST1631713 01 ST1631711_01 ST1631702_01 ST1631656_01 ST1631651_01

MLI 2K

LHCACFTS0514 - MLI 2K cavities, beam
lines, cryo lines, coax lines

MLI 2K assembly: LHCACFTS0514

FPC MLI 50K

LHCACFTS0515 - RFD MU OBLONG 1
LHCACFTS0515 - RFD MU OBLONG 2

MLI 50K assembly: LHCACFTS0515

MLI 50K
LHCACFTS0515 - MLI 70K/50K Lower Part

MLI 50K assembly: LHCACFTS0515

Top Plate MLI 50K

LHCACFTS0515~ RFD MLI 70K/50K TOP
LHCACFTS0515 - MLI Safety extension ML 50K assembly:
LHCACFTS0515~ RFD MLI Jumper

MLI 2K L ]

LHCACFTS0514~ MLI2K UPPER CRYOLINE i}
ML 2K assembly:
LHCACFTS0514 — MLI 2K SAFETY PORT LHCACFTS0514




Warm Magnetic Shield

Drawing number EDMS references

Drawing folder:

https://edms.cern.ch/document/2825848
LHCACFWMO0058

Engineering specification:

https://edms.cern.ch/document/2101926

Warm Magnetic
Shield

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10

LHCACF_A0057 LHCACF_A0061 LHCACF_A0065 LHCACF_A0077 LHCACF_A0071 LHCACF_A0073 LHCACF_A0074 LHCACF_A0076
ST1631725_01 ST1631718 01 ST1631713_01 ST1631711 01 ST1631702 01 ST1631656_01 ST1631651 01 ST1631639_01

LHCACF_A0064 — OVC lower assembly with antenna

Magnetic shield end panels

LHCACFWMO0032 ~ Mag. shield extremity panel

LHCACF_ADD62 - Top plate equipped W‘
i

FPC Magnetic shield

LHCACFWMO0033 - FPC half plate 1/2

LHCACFWMO034 - FPC half plate 2/2
WMS assembly: LHCACFWMO0058

18/25




UHV Chambers

Drawing number EDMS references

LHCAVA 0202
LHCAVA 0203
LHCAVA_ 0204
LHCAVA 0205

Extremity vacuum chamber Drawing folder: https://edms.cern.ch/document/2728852

Cold warm transition cavity line SHORT LHCVBMCCO0032 Drawing folder: https:/edms.cern.ch/document/2274615

Cold warm transition cavity line LONG LHCVBMCCO0034 Drawing folder: https://edms.cern.ch/document/2274634

Cold warm transition secondary line

SHORT LHCVBMCCO0033 Drawing folder: https://edms.cern.ch/document/2273908

Cold warm transition secondary line LONG LHCVBMCCO0035 Drawing folder: https://edms.cern.ch/document/2274732

Inter cavity chamber LHCVBMCI0014 Drawing folder: https://edms.cern.ch/document/2396174
Inter beam screen chamber LHCVBMCIO015 Drawing folder: https://edms.cern.ch/document/2396178
Beam screen Drawing folder: https://edms.cern.ch/document/2359491

(included in Dressed Cavity) Hrsisionaezs Calculation: https://edms.cern.ch/document/2399620



https://edms.cern.ch/document/2728852
https://edms.cern.ch/document/2274615
https://edms.cern.ch/document/2274634
https://edms.cern.ch/document/2273908
https://edms.cern.ch/document/2274732
https://edms.cern.ch/document/2396174
https://edms.cern.ch/document/2396178
https://edms.cern.ch/document/2359491
https://edms.cern.ch/document/2399620/2

Step 1 Step 2 Step 3

LHCACF_A0055 LHCACF_A0056 LHCACF_A0057

ST1631733_01 ST1631729 01 ST1631725_01

Cavity equipped
LHCACFDC0014 & 0015 - Preparation steps
LHCACFDC0013 - Dressed cavity

UHV shielded bellows

LHCVBIMCI001S - Inter beam screen PIM

HL-LHC PROJECT -

Step 9 Step 10 Step 11

LHCACF_A0074 LHCACF_A0076 LHCACF_A0078
§T1631651 01 ST1631639_01 ST1631634_01

Extremity vacuum inst.
LHCVA__0204 - Exremity modute type 3
LHCVA_0205 - Extremity modute type &
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Tuner Frame
Tuner Actuation Bellows
Bottom coupling
Top coupling
Tuning rod reinforcement
Outer tube spacer

Flexural guidance

Tuner actuation

Tuner

Drawing number EDMS references

LHCACFTUO0257

LHCACFTUO0260

LHCACFTUO0269, 171, 068, Drawing folder:
270 + lip washer https://edms.cern.ch/document/3000555

LHCACFTUO0271, 272, 210, Engineering specification:
211 + lip washer https://edms.cern.ch/document/2101938

LHCACFTU0217 Calculation:
https://edms.cern.ch/document/2310327

LHCACFTUO264

LHCACFTUO265, 266

Drawing folder:
LHCACFTU0286 https://edms.cern.ch/document/3087421

LHCACFTUO315

Engineering specification:
https://edms.cern.ch/document/2101938

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025
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Step 3 Step 4 Step 5 Step 6 4 Step 12

LHCACF_A0057 LHCACF_A0061 LHCACF_A0065 LHCACF_A0077 LHCACF_A0079
ST1631725_01 ST1631718 01 ST1631713 01 ST1631711_01 ST1631633 01

LHCACFTU0315 —Tuner actuation

> TT861, TT862, EHB61, EHB62 —
Tuner instrum.

LHCACFTU0265,266 — Guidance =
LHCACFTU0269,270,171,068 — Bottom Coupling

LHCACFTUO286 - Tuner actuator support e\ﬁ‘/
A,
~,

LHCACFTU0260 — Tuner actuation
bellows

LHCACFTU0272 - Top outer part
LHCACFTU0264 - Outer tube spacer
LHCACFTU0217 - Rod reinforcement
LHCACFTS0316,317,318,320 - Thermal
intercepts 50K for tuner

Intercepts assembly: LHCACFTS0518




Other equipment

’@ FSI targets LHCGIOFV0023

LHCGIOFV0025

FSI flanges LHCGIOFV0026
Instrumentation feedthroughs standard components
Instrumentation box design ongoing

RFD LHC Cryomodule Design Release Milestone Review - 19/02/2025



Step 5

LHCACF_A0065
ST1631713 01

FSl targets

LHCGIOFV0023 ~ Flat FSl target assembly
LHCGIOFV0025 ~ Angle FSl target assembly.

®e

Step 6

LHCACF_A0077
ST1631711_01

Step 7

LHCACF_A0071
ST1631702_01

Step 8

LHCACF_A0073
ST1631656_01

Step 9

LHCACF_A0074
ST1631651_01

Step 10 Step 11

LHCACF_A0076 LHCACF_A0078
ST1631639_01 ST1631634_01

Internal instrum. feedthroughs

Tee Instrumentation Feedthrough
| cross instrumentation Fegas

FSl flanges with clamps

LHCGIOFV0026 ~FSi head assembly

Step 12

LHCACF_A0079
ST1631633_01

Instrumentation Box

LHCACRS X0~ Box for instrumentation
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Step 9

LHCACF_A0074
ST1631651_01

Step 10

LHCACF_A0076
ST1631639_01

Step 11

LHCACF_A0078
ST1631634_01

Step 12

LHCACF_A0079
$T1631633_01

LNCVBMCCDO34 - Loag rans, Cov. e

|

Extremity vacuum inst. 4-20K cooling line. f‘ 1
T ———— |

ey )
'HOMS cooling line ‘

HCACHIC025%6 - HOM cyoline b ink

Valve plate

UHCACORVTOL - Vohe piste

"
NCTUR248.270.171568  Brtom Cowpng
‘ Thermal intercept "

| )
DNCACETS0S00-Trans, Thermat b,
. Thermas ot

RT—

+ intercepts
UAACFRLO28 - HOWS Comin e
| HCACH0282 - HOM Comn e UPSTREAM
| (HCACH0285 -1 HOM Cons e COWNSIR.
| HCACRL215 - Fiange s oubie gasher

UIGAGFTSO401.404 - hermalntercepts 5
| URACIVIONTS - Top e camp SRy ) <
| mercess assembiy UACTTSESIS s, s Pexep =
hewter
az s ccionon-co 2hes B
Jumper spacers Beam screen cooling line

| LcACrOC383 - G10spaces D3
LHCACHOCOMS - 610 spacer DN/ 12

Thermal intercept

| ONCACHTS2508 - . ntercet orsepport
niotes

Z

’

Incerceses assembir (NCACTTSOS18

External clamp

2 .

. Cryoinstrumentation 3/4

BT, TIMS, IHCACHSI035 - 10K e heter "

© O | |Hinsacons-samnotngspon 910 ;
> LHCACFACO87 - S cootg sppen 10721

TTRZL TR, UICACHSO01S - He Tanks Botom ot

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8
LHCACF_A00S5 LHCACF_A0056 LHCACF_A0057 LHCACF_A0061 LHCACF_A0065 LHCACF_A0077 LHCACF_A0071 LHCACF_A0073
ST1631733 01 ST1631729_01 ST1631725_01 ST1631718_01 ST1631713 01 ST1631711_01 $T1631702_01 §T1631656_01
q b3
Cavity equipped FPC Assembly with outer v Upper cryoline FPC thermal screen 50K outlet line } FPC plate clamp Beam screen cooling line ML 2K
[ — & bellows achcos-ume : onoace | ‘9 2 Ines cyotnes coaxfoes
oo s = e rinmal - | Bt o
UNCACHIC 0535 - Inermedinte Cavity support = —= ———
) Support for eryo fines
2K filing line. T s DEACTOM) 274 Antennas - RF lines 1/2
UHV shielded bellows FPC plate for OVC s | | o e bataatics \S
e i e e & memus [ i ot otone D | Loweraryogenicine e
VI oy = 5 sokimtecept / e Lt LHCACHOCDAS8 - Lowes cyolne —
LHCVBMCCDO33 -Shaet mans. S, Line: — Upper cryoline support | P n— ICACTANON - Vertkaistopper  cuiroeno” | |HCACROCD384- Epeny spacer D21
o ————— ‘ O — M1 e LCACTIISS s - ipart Pl
LHCVBMCCDD1S - ong rans. Se. ine ot equpped HOMS - RF coaxial lines LIKACS_T1870 - Trnspors resuaint g

—0

3&6.. i

et 8 l'n)

LHCACTTUO285 - Tuner actaatr sapport

s

(HCACHTS030S - Traos. Thermad b,

Internal support
| ncacraoncoss - sapport tor comwerrn
|andcon

LHCACOWMOSS - FPC bt plae 112
LNCACPAMO034 - PC bt plae 2/2

4 " Top Plate MUI 50K

UNCACHANDS2 - el tank support pod

(Cryo instrumentation 1/4

Thgs, TTRSS, TRSS, TTES v

W assemen - =
orsror
Partial support TS ey cdos MK ey

UNCACFTSA15 - R5D MU Jemper

FPC welded lip

UNGACPATELER - Up o FC pite weking

v B, e~
me. s, wecrsons- ——

ITTRIS, 2TTBIS, LNCACRSO825

TTRG2. 05, 04,406, 807, 808 —F9C.

TTBAL LACACTISO032 - OW wanston

TTELA TTRIG, UEACHSO022 - HIOMS.

N
UNCACRS073 - FPC ot toes equipped

Overview of assembly sequence
RFD CRYOMODULE for LHC

OVC safety extension

e —p——
FSl targets

[ —

e ——

[ MU 2K .

| wcacrrsasia-wuzx wremcrrowe @

X amemby:
| incacersasia wuzx sasery pont ey

NS08~ Opt foess conmections
UHCAC 0K - Optic Sy iterdrouting

CEEE

Technologies

PR —

Internal cryo support

LHCACSAH% Heater sepport

| LHCACFTS0477 - Thermatscr e lower asvermbly

T xrem svvemey
A0

LHCACTTS2355 - reminy uppes posel downstream
ICACFTSOMG - ey appes ponelupsesm
» TR, LHCACTIS0030 - Theml s eea ..

| UsCACFTS0354- Upstream owes panet
NCACFTS8356 - Downstresm Jowes pasel

Cryogenic extensions
[T ———
UHCACHOCO394 - Dtenson DIBSmm

| UrcACROCD3S7 - Dt ension D21 3mm

Magnetic shield end panels

i

Thermal intercept ﬂl
LHACFTS0513 - Toermat it smsenns
et vy UEACPTSOSIE
FSl flanges with clamps

[ —

External clamp

LHCACFVTONS - ONC extesaat o tipe 1
MCACTVTON6 - OV externsd clnp e 2

Valve plate clamp
e R ———

J

Extremity vacuum inst.

LHOVA_0304 - Etremity modeie ype 3
LHOVA_0205 - xtreminy modue yped

4

Doors
(HOACE_ 40088 - Dot eavpped
LHACHVTO159 - Comer Range.
IACPYTI160 - Sraigh hemge

Blow up valve with clamps  «
LNCACFYTO213 - Reliet vocuum waive As

toscs.
NACFTS0202 - Thermaiscreen deors
UNGACFTSONS ~Thermal screen coves

LHCACFTUO15 ~Teser scaation
5 TTRGL, TT0E2 Evms1, 4062 -
Tunerinuren.

Tee rumentaion eedaecugh
Crom imsramentstos s a‘h‘mpjiﬂ w

|
i \
i * = u‘,onm
Level gauge and Helium guard 10 ®
(TR TR, LHCACRSOMA - Leve s
LTR2Z. TTB23, LNCACRISO014 - Level 2 |
retionet \ ()
External heaters and sensors |

TTATL TTE74, 18710, VT, 840 EH70D ¥ HOM:
T8 TT473, EH700, EHEDD, 48730 EHET30 - HHOMS
TTETL TIE7S, £18T28, E1GT2D, DISTS, EVETSH - Pk Ugs
TTRGS, TTHGS, £153, E164, E106S, 4086 - Blads
TR TTER2 EhES). DSR2 - el Ports

TTa, Crm0n £~ SatetyPor

£ 108D TTERS, EHTT0 EHTT,

TR IR TR, E40730 EM — OWT

AT - Mg, shiek extremity panel

Lower cooling line 50K

LNCACFOCES52 Lower cooting withIntercepts

MLI 50K :

LHGACFTSOS15 - ML POK/SOK Lo Part
1 SOX azsemiY: UKACFTSOS1S

o
-
L
o S

S
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Thank you for your attention
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