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Installation of the European XFEL Accelerator

European

XFEL | European XFEL at a Glance

International project realised in Hamburg area, Germany

17.5 GeV superconducting linac, 500 kW beam power

27000 pulses per second in 10 Hz burst mode

Three variable gap undulators for hard and soft X-rays

Initially 6 equipped experiments

AII accelerator and beamlines in tunnels 6 -25 m below surface
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I Installation of the European XFEL Accelerator

European

XFEL ] Covers photon energies from 0.25 keV to 25 keV

SASE3 SASE 1& SASE 2
Soft X-rays 0.25 — =3 keV_Hard X-rays 3.0 — ~25 keV
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European

XFEL

Installation of the European XFEL Accelerator

Project History

2000: First lasing at 109 nm at the Tesla Test Facility (TTF), now FLASH

2001: TESLA Linear Collider TDR with XFEL appendix

2002: TESLA TDR supplement with stand-alone XFEL

2006: European XFEL TDR

2009: Foundation of the European XFEL GmbH = ~"| il 1™ 25N N
Start of underground construction XFEL| i RS

2010: Formation of the Accelerator Consortium: @ ﬂ? C'imam;
16 accelerator institutes under the coordination of DESY [ (& =i

2012: End of tunnel construction L VB2 B
Start of underground installation

2016: Finish of accelerator installation
Start of commissioning
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ACCELERATORS | PHOTON SCIENCE | PARTICLE PHYSICS

Deutsches Elektronen-Synchrotron
A Research Centre of the Helmholiz Association

| RESEARCH | NEWS | ABOUT DESY | CAREER | CONTACT BEoODRE=rs™

INFOS & SERVICES
PRESS
WORK AND PRIVATE LIFE
OFFERS FOR PUPILS

SERVICES FOR INDUSTRY :
DESY USER B World’s largest X-ray laser
generates first laser light

17/05/04 - Press-Release
Biggest X-ray laser in the world generates its

LI I
first laser light
European In the metropolitan region of Hamburg, the
XFEL European XFEL, the biggest X-ray laser in the
world, has reached the last major milestone before
) ; the official opening in September. The 3.4 km long
IKC BrightnESS Workshop, 13.06.2017 ,E?&f ﬁ HELMHOLTZ
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I Installation of the European XFEL Accelerator

European

XFEL] In-kind Contributions

69 In-kind contribution contracts with
22 Institutions In 9 countries

562M€ from total value 1143ME£,
49%

30 contracts with DESY, 72.7% of
the Iin-kind value
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I . Installation of the European XFEL Accelerator

European

XFEL ] Construction, Installation, Commissioning
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I Installation of the European XFEL Accelerator

European

XFEL ]| Room Book
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I Installation of the European XFEL Accelerator

Sy Planning diagram

Shows:

% when and where does a task take
place

% How long it takes

* How many teams can work at the
same time

* Which teams will meet or occupy
the same place

% This is a useful tool to talk about
arrangements.

. % Only useful in tunnels.

% Cannot replace a gantt diagram, but
. addstoit.
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I Installation of the European XFEL Accelerator

European

XFEL|] Scenes from the main Tunnel
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Installation of the European XFEL Accelerator

European

End of XTL Infrastructure Installation
T

IKC BrightnESS Workshop, 13.06.2017 @ HELMHOLTZ
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I Installation of the European XFEL Accelerator

European

XFEL ] Installation of the Cryo String: Tunnel ready
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[ Installation of the European XFEL Accelerator

European

Installation of the Cryo String: Ceiling Frames

Done before start of machine installation

IKC BrightnESS Workshop, 13.06.2017 ',. ﬁ HELMHOLTZ
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I Installation of the European XFEL Accelerator

European

Installation of the Cryo String: Modules

One module per day

IKC BrightnESS Workshop, 13.06.2017 ',. ﬁ HELMHOLTZ
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I Installation of the European XFEL Accelerator

European

Installation of the Cryo String: Modules

12 days
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Installation of the European XFEL Accelerator

European

XFEL

Installation of the Cryo String: Cryo Connection

12 days
12 weeks

IKC BrightnESS Workshop, 13.06.2017 ‘,. ﬁ HELMHOLTZ
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I Installation of the European XFEL Accelerator

European

Installation of the Cryo String: Klystron & Racks

12 days
12 weeks

IKC BrightnESS Workshop, 13.06.2017 ‘,. ﬁ HELMHOLTZ
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I Installation of the European XFEL Accelerator

European . .
XFpEL Superconducting Cavities and Modules
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I . Installation of the European XFEL Accelerator

European

XFEL | Cavity Production

Two vendors for mechanical production and
preparation of 808 cavities (+32 others)

All cavities tested in the AMTF

= 70% met performance goal (23.6 MV/m at
Q,=10%%) immediately

= 23% met performance goal
after re-treatment

Cavity testing external in-kind contribution
Test results stored in database (actually 3)
= AMTF database

= Cavity database (all cavities ever tested at
DESY)

= EDMS

IKC BrightnESS Workshop, 13.06.2017
Markus Hiining, DESY
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Installation of the European XFEL Accelerator

I
European
XFpEL Module Production

Big Collaborative Effort

Majority of work contributed by external in-kind
partners

24/69 IKC (16/39 non-DESY IKC)
related to module production and testing

Work packages deeply interlaced,
close follow-up, intense use of management
tools

Although they were in part actually assigned to
different tasks,

strong technical support group by DESY
essential for success

IKC BrightnESS Workshop, 13.06.2017 ': ﬁ HELMHOLTZ
Markus Hining, DESY @% | ASSOCIATION



Installation of the European XFEL Accelerator

European

XFEL ] Cold Magnets, Current Leads and BPM
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[ Installation of the European XFEL Accelerator

European

XFEL
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I Installation of the European XFEL Accelerator

European

XFEL | Module Production

All components supplied by different
In-kind contributors

Planned by MSPE (Ms Project Enterprise)
= Interlinked schedules
= Strong dependencies

Fully documented and managed via
EDMS

IKC BrightnESS Workshop, 13.06.2017 (20 MHOLT
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I Installation of the European XFEL Accelerator

European

XFEL | Module Testing

Module testing takes
2 weeks per module

Three parallel test
stands allowed for
through-put of

1.5 module peer week
(after streamlining)

Tuesday Wednesdsy Thursday Fri
XATE1 | A E E

PLAN!-MODULE  »am2
XATE 3

Wednesday Thursday Frday  Ssiurdsy Sunday  Monday  Tuesdsy Wednesds Thureday  Friday

Salurday  Sunday

A B

F
B i

Monday  Tuesday Wednesday Thursday Frday  Safurday Sunday  Monday  Tuesday WNednesda
A B B
F A B
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I Installation of the European XFEL Accelerator

European

External Equipment at Module

IKC BrightnESS Workshop, 13.06.2017 ,fE_ @ HELMHOLTZ
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Installation of the European XFEL Accelerator

European

XFEL

number of modules installed in XTL 2016-08-01
1[][] 1 1 1 1 1

80 |

40 |

number of modules

20 F

|:| 1 1 1 1 1
0 20 40 60 g0 100

Weeks since start of installation
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XFEL
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Installation of the Europe

European

XFEL

Parallel to setting
up an MBOM

XFEL Accelerator

Process Map
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XFEL Accelerator

History Current Lifecycle More Actions...

Namea

L3 Instrumented Cryosection

CS: Cryostring

CIFE: Connection Box Half (Interface End)

CIFF: Connection Box Half (Interface Feed)

MAML: Mounted Accelerator Module Left

AMWDL: Accelerator Module with Waveguide Distribution Left
AM: Accelerator Module

AMC: Accelerater Module Cabling

WOL: Waveguide Distribution Left

CFF: Module Ceiling Frame with Suspension, Fixed point
CFL: Module Ceiling Frame with Suspension, Loose point
MAMR: Mounted Accelerator Module Right

AMWDR: Accelerator Module with Waveguide Distribution Right
CFF: Module Ceiling Frame with Suspension, Fixed point
CFL: Module Ceiling Frame with Suspension, Loose point
MC: Module Connection

MC: Module Cryobox Connection (Generic Part)

MEC: Mounted End Cap

EC: End Cap

ECF: End Cap Frame with Suspension (Ceiling Frame)
MFC: Mounted Feed Cap

MSC: Mounted String Connection Box

m

Le'vell Reset Ex ion Level

Edit| SetContext| Refresh| Baseline Bom| FindTopitem| Change Column Dispiay Settings

» 1iems in the Attached Files List.
“You have B assignments in this Work List.

80%

e © 3+ A
seovcr N >

Advsnced Search...

Description

Instrumented Cryostring Section Linac 3

Cryostring for XFEL Linac

Generic part, an appropriate alternate part will be asser,
Generic part, an appropriate alternate part will be asser|
WMounted Accslerator Module (Cryomodule) Left

Accelerator Module (Cryomodule) with Waveguide Distr

Accelerator Module (Cryomodule)

Accelerator module cabling including patch panels

Waveguide Distribution Left

Ceiling frame including the suspension and the ceiling brl
Ceiling frame including the suspension and the ceiing bl
Mounted Accelerator Module (Cryomodule) Right

Accelerator Module (Cryomodule) with Waveguide Distr
Ceiling frame including the suspension and the ceiling brl

Ceilng frame including the suspension and the ceiing br

module to module connection

DUMMY, will be replaced with appropriate allernate part

Mounted End Cap

a cryogenic box between the last module in the string a

Ceilng frame incluging the suspension and the ceiing br

Mounted Feed Cap

Mounted String Connection Box

Home Exit DESY
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European

XFEL

Sequence of Process Steps for cold linac.

Installation of the European XFEL Accelerator

3062016

Cryo-String 9

IKC BrightnESS Workshop, 13.06.2017
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European

Status 21 July 2015
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Begin of status recording at cryo string 3
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I Installation of the European XFEL Accelerator

European

Status 06 October 2015

Status changes = 13

B RRRRS

o=
nAse:  nADen  mAmet  mAmer CnApei—>
: 100

e
e

RERRRRRERE
‘B BR RERRRERERR

E—_— 80

o 0o T O

60

it
Status Changes

== 40

20 1

0 ' T T T
0 20 40 60

Time [weeks]

IKC BrightnESS Workshop, 13.06.2017 (a9 @ HELMHOLTZ
Markus Huning, DESY (3 ASSOCIATION



Installation of the European XFEL Accelerator

European

Status 19 January 2016
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European

Installation of the European XFEL Accelerator

Status 12 April 2016
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leak tests was reduced from 12 to 6
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