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Overview

- About ,FLASH' cryomodules

- ,Generic' TESLA-style cryomodule design

- Our general goal

- Cryomodule prototypes at DESY (what we have)
- Industrial cryomodule assembly studies

- Prototype ,cold masses' call for tender

- Test facilities

- Summary
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About FLASH cryomodules

FLASH = Free Electron-L A Ser in Hamburg
History : TESLA Test Facility -> TTF1-linac -> TTF/FEL-VUV-linac -> FLASH

Like FLASH itself the cryomodules
fulfill ,multi-purpose’ functions:

- FLASH operation
- development for XFEL-linac

- development for FEL-light sources
(BESSY FEL, EUROFELdesign)

- development for linear collider (ILC)

[ TR S |

Installation of module 6 during 2007 shut-down

Industrialization of FLASH modules = Industrialization of XFEL modules
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Latest news from FLASH

FLASH Reaches Design Beam Energy!

Electron beam accelerated to 1 GeV with 6 modules for the first time

Schreiber, Siegfried wrote:
Dear colleagues,

today, 4-Oct-2007 at 19:25 , FLASH was
lasing the first time just below 7 nm.

http://ttfinfo.desy.de/TTFelog/show.jsp?dir=/2
007/40/04.10_a&pos=2007-10-04T19:25:53

On October 5, 2007 : lasing at 6.5 nm at 986 MeV
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» P TACM Design. The Master Spreadsheet (courtesy of FNAL)
o FLASH cryomodules represent the source for a ‘generic’ design also

"b for the ILC
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Our general Plan for the XFEL-Linac

Order for XFEL-Cryomodules end of 2008
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What we have =>XFEL Module is based on TESLA Type 3 Module

We have
- built three type 3 modules (M4, M5 and M6) M8 & M9 in progress
- well defined procedures for assembly, installation and operation
- averaged gradients for all these modules >25MV/m
- low static heat losses for all modules
- 11 thermal cycles with M6

- cavity/magnet axes and coupler antennas get/keep their expected
positions

- long time operational experiences in TTF2/FLASH with M4 and M5
(4 years)

- vibration measurements inside/outside during assembly and

operation

- introduced cavity fast tuning in M6
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On the way to XFEL design:
First step to XFEL design: Modules M8 and M9 of Type 3+

Future prototypes to be built at -Modules 8 and 9 of type 3+
DESY =>»design close to XFEL
design

under participation of industr :
( P P ) -Design very close to XFEL-

module finished (for M10,
M1l and M12)
-Specifications/drawings
available
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Cryomodule Assembly

All steps of the assembly procedures, in particular the assembly inside
the clean room, can strongly affect the final performance of the
cryomodule. The final accelerating gradients and the occurrence of dark
currents are extremely sensitive to any contamination with particles
caused during the assembly. Also the mounting of other equipment, like
the tuners and main couplers, requires extreme care.

Cleanroom assembly Assembly outside cleanroom

HATARN
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Industrial Cryomodule Assembly Studies:  Motivation

EUROFEL Design Study DS6 contract No 011935

Preparation of the European XFEL-Project and other
superconducting linac based FEL-light sources like the BESSY FEL

In particular, preparation of the serial production of about 100
XFEL-cryomodules for the European XFEL-Project

Input for the final design and assembly procedures for the
XFEL-cryomodules

Each cryomodule consist of:

= I‘ supporf
8 1.3 GHz 9-cell Nb cavities AL ) foruand
~return tube (GRT —
1 magnet package e B %\ 5-K forward
J P J 80-K retur / l w

2 thermal shields 8-K retur

. | down/_JiEsT,
8 main RF couplers warm up.

8 cold tuners -‘ ' cavity and helium vessel
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Industrial Cryomodule Assembly Studies

Experts from industry follow the
whole assembly procedure of two
prototype cryomodules at DESY

B.Petersen, DESY MKS
SRF 2007 Workshop, Beijing

Objectives:

The present cryomodule assembly
procedures and some aspects of the
present design shall be analyzed and
guestioned with respect to the most
cost effective serial production.

Key aspects of the study:

» Analyze the assembly procedure

* Analyze the final design of the modules
 Define cost-reduction measures

» Define performance improvement
measures

» Supply a cost estimate for the module
production

gHELHHDLTZ
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Industrial Cryomodule Assembly Studies:
Prerequisites of the CONTRACTOR (key technologies)

MUST HAVE:
1) Experience of serial production of large Particle Accelerator
Components.
2) Experience of design and construction of Cryogenic
Components used at liquid helium temperatures.
3) The Know-How of industrial serial production at hand.

SHOULD HAVE:

4) Experience of applied Clean-Room Technology (10-100
ASTM)

5) Experience of applied Ultra-High-Vacuum Techniques (oil-
and particle free).

6) General experience in the application of extensive and
particular Low Tolerance Quality Assurance Procedures in
the required fields
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Industrial Cryomodule Assembly Studies: Deliverables

Four reports on the specified issues:

1) Report on assembly of module 6 (Ready)

2) Report on assembly of module 8

3) Report on BESSY-FEL cryomodule special issues

4) Final report

The reports shall cover also special issues, as
specified (some parts already delivered)

These reports will be published as part of the EUROFEL-Study
First report is already published !

Cost issues shall be covered in separated attachments to the
reports. These attachments are confidential and will not be

published.
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Industrial Cryomodule Assembly Studies: first results (1)

——

First results on the cryomodule
assembly study, based on module 6
assembly:

» general assembly procedures are
suited for industrial serial production of
100 modules

*no changes concerning the assembly
are necessary

* transport of modules can be handled

B.Petersen, DESY MKS
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Production of one module
per week is possible if

» a redundant production
line in the clean room is
built

o qualtiy inspection is
improved

* cleaning of individual
parts is sourced out

g HELMHOLTZ
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Industry Study on the Series Production of
XFEL Cryomodules
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Industrial Cryomodule Assembly Studies: first results (2)

Assembly of Module 8 has started at DESY
Clean-room assembly: has started in October 2007

Assembly out-side clean-room: November — December 2007

Industry has now an active part in the assembly.

Very important experience for DESY experts:
Transfer in both directions:  Industry <->DESY
Control how transfer is received by active assembly by industry

-> feed back to specifications
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Pressure Vessel Code Qualification

For the approval to operate the XFEL-linac

a ,Certificate of Conformity* ( to the european pressure
vessel guidlines ) is required for the XFEL-modules

-> the european harmonized rules have to be applied
-> the cold linac Is treated as a single pressure vessel

-> TUEV-Nord (german third party authority) has been put
Into charge to prepare a general procedure for the
design and construction of the modules
(,Baumusterzulassung’)

-> results are expected 12/2007
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Current and next module assemblies 2007-2009

Order at Zanon Dec-05 Orderat A, B Order at ? (Sep-08)
2 cryostats Tender in progress 3 Pre-cryostats
cold mass/vac-vessel 2 +1cryostats complete modules
Delivery Jan-07 cold mass/vac-vessel oS Delivery Jul-09
Delivery fall-08 o i
Assembly
Mg | Aesembly XMP1A - [xwp2a XMV1
a ; XMV2
E | XMV3
M9 Assembly XMP1B | XMP2B i
now at FNAL ! ;
S Parallel IHEP | XMP1I .| more? i
Goal: Goal: Goal: ' Goal:
Modify for Type3+ Qualify i Qualify ' Production and
Must:Compatible with 2(3) vendors for 2(3) vendors for Test of 3 complete
Type3(spare TTF) improved design ! XFEL prototype i  Preseries modules
Learn specification XFEL-prototype | best solution ! Delivered by industry
M8 assembly > assembly by industry i i

Active role of industry
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CMTB for test of prototypes
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Summary

- Our general goal: order XFEL-modules end of 2008

- Cryomodule prototypes at DESY: participation of industry
- Industrial cryomodule assembly studies: first results

- Prototype ,cold masses' call for tender: in progress

- Test facilities: prototype test facility in operation

THANK YOU !
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