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Cryo Module TypeIII Assembly outside             
Clean Room
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Assemblies, Installations and Cold Operation
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FLASH-Cryogenic operation
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• 21.03.04  Start cool down
• 29.03.04 2 K / 31mbar
• Spring 07 Shut down / Warm up
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Plan for the FLASH-shut down spring 
2007

-Module 5 -remove TTF, tuner motors repair, reassembly and 
reinstallation TTF  

-Module 6 -8 x 35MV/m (Plan)
-assembly spring 2006 
-cold test at the module test stand (CMTB)
-installation position ACC6 

-Module 7 -assembly earliest autumn 2006 
-cold test at the module test stand (CMTB)
-installation position ACC3  

-Module 3* -change with module 7
-3.9 GHz (3rd harmonic cavity) FERMILAB 

-only behind ACC1
-installation summer 2007
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Schedule/manpower module assembly outside cleanroom

Total manpower for module assembly outside clean room:
4 experts(average) x 8 hours x 20 days = 640 man hours
640 man hours mean:Everything is included for complete module assembly

Aim for future module assemblies: <20 days assembly time 

Even at DESY 15 days assembly seems possible



WG 3 EIFast-XFEL Workshop 9/10 May K. Jensch

Very rough numbers for man hours/percentages
for module assemblies outside cleanroom

man hours %
RF experts (adjustments, RF cables etc.) 32 5
Coupler experts (warm main couplers) 32  5
Vacuum experts (beam tube, coupler vac) 32 5
Survey experts(align cav, mag, cold mass) 36 6
Crane driver (from clean room to cantilever) 6         1
Cryo experts (align, tubing, magnet, tuners,              504       78 

magn./cryo shields, sensors,etc.)
Total   640       100

Of big advantage: All experts are involved in module assemblies
outside cleanroom are also involved in single component tests
and linac installation/operation.
Aim for future module assemblies: <20 days assembly time 
Even at DESY 15 days assembly seems possible
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Overview Plan for needed experts module assembly
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Assembly Major Steps

4. Cold Mass in the Cantilever-supports
5.  Cold Mass in the Vacuum Vessel

1.     String Roll Out Clean Room
2.     Assemblys at the C-String and connect to the 

coldmass
3.     Cavity-String align to the Cold Mass
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1. String Roll Out Clean Room



WG 3 EIFast-XFEL Workshop 9/10 May K. Jensch

2. Assemblys at the C-String and connect to 
the cold mass
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3. Cavity-String align to the Cold Mass
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4. Cold Mass in the Cantilever
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5. Cold Mass in the Vacuum Vessel
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Next Steps to XFEL-Prototype
TypeIII to TypeIII+

TypeIII

TypeIII+

• Assembly early summer 07
• Industrial involved, part of the Assembly Study?

Differences:
• Cavity spacing from 1380mm to 1383.6mm (coupler to coupler) 
• Magnet package with 2 K cooling 
• current leads
• BPM
• HOM-Absorber
• Tuner systems

Indentical:
• Overall length 12.2m 
• Pipe diameter (all) 
• Supports and posts
• Cavities
• Couplers
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TypeIII and TypeIII+

• Coldmass / Vacuum vessel Order Jan-06, delivery Oct-06

TypeIII

TypeIII+

Cavity string closed XFEL
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End sections TypeIII and TypeIII+

Magnet
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TypeIII+ to XFEL-Prototype

• Design task list for XFEL-Prototype :

– Cryomodule must be hanging in the XFEL-Tunnel, new supports.
• Structure investigation Vacuum vessel

– To shorten the Cryomodule (~210mm)
• Post position change
• Structure investigation HeGRP to optimize the post position
• Structure investigation Vacuum vessel

– Possible road transport
• Transportation lock
• Vibration / maximum shock peaks (acceleration)  

– Piping
• 40/80 K diameter (pressure drop)
• 4 K and 2 Phase ? 

– According to PED 97/23/EC (DGRL 97/23/EG)
• EN13445
• AD2000


