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Introduction

EUROPEAN XFEL
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> Upto 17.5 GeV SC Linac, 27000 pulses per second

> Three moveable gap undulators for hard and soft X-rays

> Initially 6 equipped experiments
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European

XFEL
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> Construction by European XFEL GmbH (12 participating nations)

> Locations at DESY, Hamburg, and research site in Schenefeld, SH

> Budget 1,150 M€ incl. preparation and commissioning
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European XFEL: Aerial View European
XFEL
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DESY-Bahrenfeld ..m

Total length: 3,4 km

2009-2015: Construction time
2015: Start of commissioning
2016: Start of user operation

Reference: www.xfel.eu
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European

European XFEL: Site DESY-Bahrenfeld
XFEL

Picture taken on 9 August 2013, Copyright European XFEL
Reference: www.xfel.eu .
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European XFEL: Site Schenefeld European
XFEL

Picture taken on 9 August 2013, Copyright European XFEL
Reference: www.xfel.eu
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European XFEL: Experimental Hall (XHEXP1) S

Picture taken on 6 June 2013, Copyright European XF  EL
Reference: www.xfel.eu
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European XFEL: Cold Linac Tunnel European
XFEL

Picture taken on 22 February 2013, Copyright © DESY
Reference: www.xfel.eu
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European XFEL: Undulator Lab European
XFEL

Picture taken on 22 April 2013, Copyright European XFEL
Reference: www.xfel.eu
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European XFEL: Test Facility Accelerator Modules S

Picture taken on 25 February 2013, Copyright © DESY
Reference: www.xfel.eu
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XFEL WP40: Information & Process Support

> XFEL WP40 “Information & Process Support” provides central services in the
areas of Engineering Data Management, 3D CAD collaborative engineering,
and the XFEL project management system

Il Cryogenics (WP1 Lattice (BLC)
Interfock (WP38) —— il e R — Elecirical (wP34)
Racks (TC) B

B RF (WPO1) Water (WP34) Il
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Document Management Design Integration Parts Tracking

> Key activities of WP40 include e.g. solutions for document management and
review and approval processes, design integration and visualization, and parts
tracking for quality assurance during fabrication
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ACCELERATOR MAINTENANCE
AT DESY IN ANUT SHELL



Approach for Maintenance Management

DESY is expected to operate the linear accelerator  of the European XFEL

- Maintenance is expected to be organized similar as for other DESY accelerators
- Availability of beams for the experiments as sched uled is important condition
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Maintenance at DESY is organlzed by a decentralize d operational concept:

- The responsibility is within the expert groups
- Maintenance is scheduled by fixed time slots
- Benefit for end-users: Reliable schedule for opera  tion and experiments

Schedule for beamline operation
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Org Chart “European XFEL Construction Project”

Project Board (PB)
Accelerator Consortium Coordinator - ACC Photon Systems Coordinator - PSC
Administrative Director of the XFEL GmbH - ADG Project Office Leader — POL
Civil Construction Coordinator - CCC Technical Coordinator — TC
Cold Linac Coordinator — CLC WP Representatives - WPRs
Machine Layout Coordinators — MLC XFEL Project Leader — XPL
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codvaowm | { WREF ] L e Emiponmen groups which are expected to be responsible for
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Cavity String Assem.
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Cold Magnets * Work Packages, which are covered by
the Accelerator Construction Consortium
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PARTS TRACKING:
SOLUTION CONCEPT
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Parts Tracking Solution: Overview

> The following slides introduce the basic parts tracking solution concept.
Parts tracking has been introduced and is used in the XFEL
construction project and is expected to provide a good foundation for
coming operation and maintenance activities

> Approach: Use documents for describing, initiating and tracking
“lifecycle” activities such as e.g. fabrication, maintenance or repair

> In the documentation, separate general descriptions of types of
components (concept, part definition) from records and lifecycle history
of individual parts (inventory documentation)

> Define basic workflows for capturing and updating documentation, and
use them as building blocks for complex processes such as decision
making and change control

> Provide an information system with tailored, easy-to-use interfaces for
managing the documentation
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Approach: Documentation during Maintenance

> Maintenance activities are part of the facility lifecycle:
XFEL Construction Project XFEL Operation

> All lifecycle activities follow the same general scheme: Initiated by work
order, require technical documentation, issue acceptance records, ...

Incoming Fabrication or Resulting
ocumen ﬁ . S % ocumen
Maintenance Activity
Manual Record of work
Schematic, Drawing Document update
Work Order
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Approach: Documentation during Maintenance

> Approach: Documents are used to organize & control (chains of)

maintenance (and other) activities
Maintenance DOC
Activity
4

Maintenance

> DOC DOC >
Activity

r r

DOC -
r

e.g. work order e.g. ord e.g. work order e.g. record

Information Repository

> A (centralized) information repository can provide complete up-to-date
information to any (decentralized) maintenance activity throughout the
lifecycle
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Parts Tracking Documentation

Fabrication Operation
Fabrication Inventory (Physical)
Documentation Documentation
@© Assembly Drawings Inspection Sheets =
S ) : o -
= Process Instructions Conformity Certificates <
% Safety Analysis Shipping Records 23
O Quality Mgt. Plan Installation Records O
c Test Cases Usage Records Q_J
O Manuals Full History
(&)
Fabrication Documentation for that Inventory Documentation records the
type of part : Define how the part shall history for that particular individual
be realized. physical part
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Different Types of Parts, Documents & Relations

HAS
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Basic Process: Capturing Information

Fabrication or Maintenance activity

Retrieve documentation _i Capture documentation
for aCtIVIty\ . Inspection Record ,;:dlflrmg workflow
L(\‘o\ Eﬁ“ SETTREHERERLALH

@ Component / Asset No. XYZ1234

Information Repository
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Advanced Processes: Decision Making and more

Fabrication or Maintenance activity

,—:.E}lédefmed Processes
ontormty

S
/

Information Repository
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Easy Upload via Webpage

Fabrication or Maintenance activity

Webpage for

Transfer
Engine

Information Repository
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Summary

XFEL Construction Project XFEL Operation

[')nwminst Fabrication or Maintenance ges"lﬂnst
locumen % Ty % ocumen
Activity
/4 /4

> The general approach is applicable to activities in all lifecycle phases
> Documents describe & trigger activities, capture results & keep history
> The solution scales from simple to complex & defined processes

> Information repository can provide complete up-to-date information to
any maintenance activity, and handle any type of equipment and
document
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Example

PARTS TRACKING IN
UNDULATOR INSPECTIONS



Example: Undulator Acceptance Test

> The following slides show an example for parts tracking in the course of
quality inspections of an undulator. The inspections are performed by
XFEL WP71 of the European XFEL GmbH as part of the undulator
production. Similar and also more complex activities are performed in
numerous other work packages.

> The example describes a scenario
for capturing and post-processing
undulator inspection results

= perform activity & providing results

e S w = R B

> Optimized for pre-defined activity,
easy-to-use for staff

= here engineer of project team, - -
elsewhere also e.g. sub-contractors | s 2P A

==Reference: https://www.xfel.eu/

> Repository accumulates N ews/2010at lux
lifecycle history
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Performing Inspections

Scenario:

Get Serial Number
Perform Inspection

: r.
Fill- out Test Record

Upload Test Record

Post-Processing I‘\ \ @
View Rep05|t0ry >

Reference: http://lwww.xfel.eu
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Performing Inspections

Scenario:

Get Serial Number
Perform Inspection

: r
Fill- out Test Record

Upload Test Record

Post-Processing I‘\ \ @
View Rep05|t0ry >

Reference: http://lwww.xfel.eu

Silke Eucker | Parts Tracking: A Foundation for Lifecycle Management at the European XFEL | 13.11.2013 | Page 30



Performing Inspections

Scenario:

Get Serial Number
Perform Inspection
. l"
F|II out Test Record

Upload Test Record

Post-Processing
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Reference: http://lwww.xfel.eu
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Performing Inspections

Scenario:

Get Serial Number
Perform Inspection

: r.
Fill- out Test Record

Upload Test Record

Post-Processing I‘\ \ @
View Rep05|t0ry >

Pleasc seloct file to upload:
Cillisersienckers|Deskiop MM T estprotoknl s Buowse |
Specify processing template:

! L2 XFEL Ugload W29

— Provide EDMS credentials

User  Eucher_Sike

B | Pasiword: eesevess

Submit

Reference: http://lwww.xfel.eu
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Performing Inspections

Scenario:

Get Serial Number ,
- ﬁ‘ '
Perform Inspection ‘ 1
: r
Fill- out Test Record _________.-

Upload Test Record

Il\ | &!
View Rep05|t0ry 5

Provide EDMS credentials:
User  Eucher_Sike
S| Password: sssevese

Automatic Post-Processing:
- Link record with part

- Sign-off record

- Release part

- Send-out notifications

Reference: http://lwww.xfel.eu
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Accessing the Repository: Part Identification

.

p://adamil.desy.de:8080/ TCTOUPD/ contraller/t 0 ~ & X H @ Itern Information

Scenario:

Favorites Toolss Help

Get Serial Number

Submit ltem Reports

Perform Inspection Check Out From Team

Is In Team Folder - 1 object

m‘“ e
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&% PhvsicalParts Undulator =
=
Has Description : 5 objects = EDMSID
s besc n-=one - = D000 000042339
Soheme N XFEL_WPT1_Undulator_Team
@ Assembly Drawing A1.1 Des} —_—
E Final Mechanical Acceptance Test.A,1.1 Accegs
E] Process nstructions &,1.1 Scheme
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rn u //‘ 5 rows returned.
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Accessing the Repository: Describing Documents

Scenario:
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Conclusion

> General-purpose and easy-to-use solution for tracking and potentially
organizing lifecycle activities; in production for XFEL construction

> Handles various kinds of components , such as cavities,
cryomodules, undulators, rf system, diagnostic equipment, ...

> Works independent of quantities and rates  in different scenarios,
such as production of prototypes and individual components, series
production of large numbers (at various rates), bulk purchase and
delivery, ...

> Used by different types of users , such as engineers (who contribute
information), collaboration members (who access information), quality
managers, sub-contractors, ..., and also external systems , such as
ERP systems of sub-contractors

> Non-invasive to the end users’ IT equipment, quickly extended and
adapted for new activities
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Conclusion

SUMMARY AND CONCLUSION
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Summary & Conclusion

> European XFEL is under construction

= current activities include production and installation of components,
operation & maintenance are still ahead of us

> Accelerator maintenance expected to be performed by
expert groups (decentralized responsibilities)

> General parts tracking solution established for fabrication,
assumed to be good foundation for maintenance activities
= Documents organize & control (chains of) maintenance (and other) activities
= Documentation repository can provide complete up-to-date information
= Non-invasive solution, can quickly be extended to new processes

> Current focus on capturing information during fabrication,
maintenance tools & processes to be developed later
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Merci beaucoup!
Thank you very much!
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