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Deutsches Elektronen-Synchrotron DESY

Germany Electron Synchrotron 

The European XFEL – Introduction

Legal Basis for XFEL Safety

Main Safety Issues
 Access control and tracking

 Fire protection 

 Communication

 …
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Deutsches Elektronen-Synchrotron DESY
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In a nutshell:

 Founded 1959

 Research centre of the Helmholtz 

Association, Germany’s largest

science organisation with ~30000 

staff and ~3 billion EUR budget

 Two DESY sites (Hamburg, Zeuthen)

 220 MEUR budget, 2300 staff

 > 3000 visiting scientists from 45 

nations per year

Mission: 

 Development, construction, operation 

and scientific exploitation of 

accelerators

 Provide access and services for 

national and international users

 Exploration of Matter 



Photon Science

Lasers

Accelerators

Computing

Particle Physics

Detectors

Deutsches Elektronen-Synchrotron DESY
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The European XFEL
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Some facts: 
 Overall length 3.4 km; superconducting linac

(ILC technology) for 2.1 km 

 Tunnel between 6 and 38 m underground

 Energy 17.5 GeV

 Cooled with helium to -271oC.

 Commissioning about to end (first light on 3 May).



The European XFEL
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The European XFEL
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A prime light source

A 10% prototype of the ILC
 Industrial production of 800 

SCRF cavities

 Accelerating gradients close to 

ILC specs



The European XFEL
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XFEL Safety – Legal Basis 
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Procedures: plan approval process („Planfeststellungsverfahren“)

Advantages:
 key planning tool including most legal requirements

 One authority to deal with only.

Disadvantage:
 Restricted flexibility in later project phases („Planänderungen“)

 XFEL: Plan fixed 2005, construction begin 2009, infrastructure after 2012 ....

§ UPVG §



Planfeststellungsbeschluss
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374 pages for procedures ... and

tons of paper to detail all steps. 



Complications for Safety and Coordination
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Two states and even more communities involved:
 States of Hamburg and Schleswig-Holstein

 Significant differences in technical equipment / standards, in command lines 

and in strategies, e.g. in fire brigade conventions, radio frequencies etc.

At least three stages of XFEL construction in time, overlapping in 

space, with different safety requirements
 XFEL CFS – pure construction

 Installation of components

 Commissioning (and later operation)

 one person per time per construction unit in charge of safety, bundling all 

responsibility and knowledge / information; frequent changes.

 Safety as a moving target with enormous coordination needs.

16 May 2017

Two entities involved:
 DESY and XFEL company

 Required very clear management of responsibilities 

in all periods of construction, installation, commissioning

project supervisor

supervisor infrastructure
installation

section coordinators

trade supervisors

safety coordinators

supervisors civil
construction

safety and health 
coordinator



Basis for Safety and Coordination
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Planfeststellungsbeschluss points 

(in one sentence) to external 

document (55 pages) provided 

by company (“STUVA”):
 Details all issues to be dealt with 

(except for mining law – done in 

Beschluss)

 If requirements of this document 

fulfilled, then safety assumed.

 Advantage: Changes to safety 

simpler than changes to plan!



Basis for Safety and Coordination
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Main Safety Issues at XFEL
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Access control and person tracking system

Communication systems
 Permanently installed tunnel telephone

 Mobile phones

 Radio communication

Fire protection / extinguishing systems
 T,p sensors and smoke detectors in all elements of the tunnel

 Also in all switch cabinets (also have own extinguishing means)

 Separation of different tunnel sections with walls with doors or with 

high-pressure water curtains.

Helium detection and protection
 Gas analysers, smoke detectors, ISOVAC …

All done with very much redundancy.
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Access Control and Tracking
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Elements
 Singling units

 Authentication

 Authorisation

 Tracking (far-field transponders)

 Different systems thinkable.

Position and direction of all fleeing persons must be known at all 

times – legal requirement!
 Visualisation of people underground



Communication in the Tunnel

TSS: European XFEL Safety 1816 May 2017



Fire Protection - Examples
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Emergency vehicles to reduce intervention time

concept drawing for procurement

vehicle on duty



Fire Protection - Examples
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High-pressure water curtains as separation of fire compartments

Installation phase operating phase



Fire Protection - Examples
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Extinguishing water pipes during in different phases

test setup in mockup-tunnelconcept drawing



“Hen-Egg” Problem
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Example: Water has to be provided without interruption – even in 

case of re-furbishments and major construction steps in the tunnel 

etc.
 Same applies for communication, power, sensors, tracking, etc. – all 

need to be maintained and adapted to changing conditions.

 Requires a lot of improvisation and communication

 Rule of thumb: Alterations lead to cost increase by 100 %!

 Required: very detailed cable and piping management

Proven very useful at DESY
 Mock-up tunnel

 Also useful to test tunnel transportation system and other elements
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Other Stuff
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Risk
assessments


