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Overview

DESY today
• Location
• Machines
• EPICS Applications

DESY Tomorrow
• Machines
• EPICS Applications
• Plans
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DESY Today

• High Energy Physics Laboratory
• Main Machine: HERA

• Synchrotron Radiation Laboratory (HASYLAB)
• DORIS
• New Machines: TTF2 / VUVFEL
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DESY
View towards the Harbor
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DESY
View towards the Airport
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DESY
DESY/ DORIS/ PETRA/ (HERA)
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DESY
HERA
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HERA Cryogenic Plant
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HERA Magnets
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Super conducting Cavities for the Electron Ring
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Parameters of each of the three cold boxes:

N

O

S

W

CBX1

CBX2

CBX3

H1

ZEUS

HERMES

s.c. cavities

Reference Magnets

281 W (300K) / W (4K)Spec. energy consumption 20.5 g/sCurrent leads cooling (Liquifaction)

2.845 kWMax. energy consumption20.000 WRefrigeration at 40 / 80 K 

871 g/sTotal helium massflow rate6.775 WRefrigeration at 4.3 K 

Cryogenic Hall HERA                    Accelerator Ring
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HERA Cryogenics
The Commercial Part

Local and Remote access
Using

MS Terminal Server

DMA

EPICS - VME

26 SEDAC crates
in HERA Tunnel

Redundant PCM

OPC
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D/3 <- DMA -> EPICS <-> 
SEDAC

D/3 Processor
- Intel 80486/ Multibus

Redundant Power Supply

Split Crate VME
with EPICS CPU and Control Unit

Multibus <-> VME DMA connection

Redundant Ethernet for D/3 System

MVME 162 running EPICS on VxWorks

SEDAC connection
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HERA SEDAC Crates
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HERA Cryogenic Control Room
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Cryogenic and Utility 
Controlled/ Supervised by EPICS

OPC

Local and Remote access
Using

X-Windows and JoiMint

EPICS - VME

26 SEDAC crates
in HERA Tunnel

PLC‘s / distributed I/O

DIN-Rail
PC

CAN
Profibus DP/FMSSEDAC

Host based
CA Server

WaGo WaGo

Siemens PLC

Siemens TCP

Modbus
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Cryogenic and Utility Controls
Utility

Application          
Configuration

System Support by Cryogenic Controls Group

Database                
Configuration

Application          
Configuration

Application 
Development

Driver 
Development

Database                
Configuration

Application          
Configuration

Application 
Development

Driver 
Development

Database                
Configuration

Database      
Configuration

EPICSD/3

S S

Cryogenic

PLC

Utility
Controls
Group
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IOC ‚Head Count‘
as of 2004 (add10%/ year)

I/O Anzahl Anwendung Records

FEE-IP 15 Datalogger Senderstrom 3716

CAN 1 CTA 904
CAN 1 LumiTest 154
CAN 1 HERA FEL-Box 169
CAN 1 MagnetTestStand 64
CAN 1 TTF FEL-Box 391
CAN 1 HERA KoMag 154
Profi 3 MKK Klima 2400
H1 4 MKK Systems 6262

IPPIO 1 D/3 Connect 52
ICV914 1 Stepper Motor 4
Sedac 2 HERA Kryo 7172
Sedac 1 Cavities 1012
Sedac 1 Referent Magnets 387
Sedac 1 TTF Kryo 792

STR7201 2 Radiation Measurement 274
TCP/IP (S7) 2 TTF Compressor 350
TCP/IP (S7) 2 Vacuum Compressor 173
TCP/IP (S7) 2 MKK-SPS 300

soft 1 Utility 150
- 1 Timing Master 20

TINE 1 TINE client 120

CAN 3 Cryogenic Control 460

Sedac 6 10KV Anlagen 1192

CAN 1 Test 50

1 Gasanalyze 78
128D+128A 1 SL Cavities 634

3 Vibration measurement 792
3 Power Station 682

Comet 1 Fast Transients 93
1 TTF 463

66 29464

VME/ IP Hardware:
•Fast ADC/ DAC
•Digital I/O
•Scaler
Field buses:
•SEDAC (DESY inhouse)
•CAN
•Profibus (FMS, DP)
Ethernet Protocols (for PLC‘s):
•Siemens
•Modbus
Ethernet to other contr. Systems:
•TINE (DESY)
•DOOCS (DESY)

2005: 72
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Installation at DESY with DIN-Rail PC

CAN I/O

DIN-Rail PC
running
EPICS

(VxWorks)

High prec.
Temperature
Measurement
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DESY Tomorrow

• High Energy Physics Laboratory
• HERA -> Shutdown in 2007

• Synchrotron Radiation Laboratory (HASYLAB)
• DORIS <? 2010
• Actual Machines: VUVFEL
• Upgraded Machine: PETRA III
• New Machine: XFEL
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New Projects

• PETRA-III
– Complete change of the previous PETRA-II 

injector for HERA into a Synchrotron Light 
Source

• XFEL
– Free-electron laser that operates according to 

the SASE principle (self-amplified spontaneous 
emission) 
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Science with Photonen/Synchrotronradiatin

PETRA III

The PETRA III-Project
• Start: 2009

• 225 Mio. € 

(90 % Bund, 10 % HH)

• Replacement of previous 

HERA Injektors from Juli 

2007
• Strongest Synchrotron Source based on a Storage Ring
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XFEL - Location
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Beschleunigertunnel 
Innendurchmesser ca. 5,20 m
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Accelerator requirements: 20 GeV electron beam energy

About 1000 superconducting RF cavities at 23 MV/m -> TESLA -technology

two
independent

injectors

(one
cryomodule
each)

Main linac:     1.65 km 120 cryomodules

Booster

12 cryomodules

two bunch-compressor sections

-> transferline bypasses needed

0.1 nm Photons
X-ray FEL

XFEL Principal Layout (cryogenic view)
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XFEL-Betriebsgelände Osdorfer Born
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XFEL-Betriebsgelände Osdorfer Born

Architekturbeispiel, Planungsstand April 2005



6. Oct. 2005        
EPICS meeting

DESY Status 29

XFEL-Betriebsgelände Schenefeld
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XFEL-Betriebsgelände Schenefeld

Architekturbeispiel, Planungsstand April 2005
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XFEL-Betriebsgelände Schenefeld

Architekturbeispiel, Planungsstand April 2005
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XFEL-Betriebsgelände Schenefeld

Architekturbeispiel, Planungsstand April 2005
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Ausblick 2005/2006 … 2012
aus heutiger Sicht

• Entwicklung der Anlage (TESLA-Testanlage) 1992 bis 2004

• Technische Planung XFEL abgeschlossen 10.12.2004

• Antrag auf Planfeststellung 27.04.2005

• Auslegung der Unterlagen 17.05.2005
Bezirksamt Altona, Rathaus Schenefeld

• Abschluss der Einwendungsfrist 30.06.2005

• Erörterungstermin Ende Oktober 2005

• Erster Spatenstich ca. Herbst 2006

• Beginn der Inbetriebnahme des XFEL 2012
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• VUV-FEL-linac

•XFEL-linac

•XFEL-Serial-Module-Test-Facility

CMTB
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Current Developments

• Network analysis (Albert)
• Database 

– EPICS-Ora (Christian)
– Device DB
– Namespace
– Field bus configuration
– Maintenance DB

• Integration of intelligent devices (FDT/DTM)
• EPICS-V4

– EPICS-Office (Matthias)
– Redundant IOC (Bob)
– Authentication (Matthias)
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Databases
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Information at your fingertip

EPICS-Ora
Records
IO_Name

DTYP
INP
(from 

Device 
DB)

Device DB

IO_Name
Kryo_Name
Asset #

create
DTYP and 

INP

Kryo Name

Kryo_Name

Store for 
unique 
cryo
names

Asset DB

Asset #
Location

LocationDB

Location

Building
Room
Component
…

Purchase

Asset #

Order #
…

Maintenance

Asset #

Maintenance 
specificati
on

Current state 
of device

Last 
Maintenan
ce
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Cryo-Name Browser
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Device DB
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Device DB
Profibus Module Device Type
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Device DB
Profibus Module Device Instance
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Device DB
Profibus Module Channel Instance
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Principle Layout of the Control System

P T P T

PLC

IOC
(redundant)

FEC-IOC
(redundant)

Ethernet

Ethernet

Field Bus Field Bus

XFEL TunnelCryogenic Plant
Gateways

P T
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EPICS V4

• IOC
– Reduncancy (Bob)

• Executive
• Continuous Control
• SNL ( Ron Chestnut)

• Workstation
– EPICS-Office (next session)

• Authentication/ Authorization (tomorrow)

Final design and beta implementations necessary 
until autumn 2006

(ground braking of XFEL)


