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Overview

DESY today
e Location
e Machines
o EPICS Applications

DESY Tomorrow

e Machines

« EPICS Applications
e Plans
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DESY Today

« High Energy Physics Laboratory
e 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
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HERA

Halle NORD (H1)
Hall NORTH (H1)

Halle OST (HERMES)
Hall EAST (HERMES)

Halle WEST (HERA-B)
Hall WEST (HERA-B) —a— Elektronen / Positronen
Electrons / Positrons

-g— Frotonen
Protons

Synchrotronstrahlung
Synchrotron Radiation
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Super conducting Cavities for the Electron Ring
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Cryogenic Hall
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Parameters of each of the three cold boxes:

Refrigeration at 4.3 K 6.775 W Total helium massflow rate 871 gls
Refrigeration at 40 / 80 K 20.000 W Max. energy consumption 2.845 kW
Current leads cooling (Liquifaction) 20.5g/s Spec. energy consumption 281 W (300K) / W (4K)
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HERA Cryogenics

The Commercial Part

| .

26 SEDAC crates
in HERA Tunnel
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D/3 <- DMA -> EPICS <->
SEDAC

MVME 162 running EPICS on VxWorks

SEDAC connection
Multibus <-> VME DMA connection

Split Crate VME
with EPICS CPU and Control Unit

Redundant Power Supply

Redundant Ethernet for D/3 System

D/3 Processor
- Intel 80486/ Multibus
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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

Using
X-Windows and JoiMint

Host based
CA Server

EPICS - VME

SSZ’ { ]
Em )

b

Siemens TCP

26 SEDAC crates PLC"s / distributed 1/0
in HERA Tunnel
Siemens PLC
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Cryogenic and Utility Controls

Cryogenic Utility
A A
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|OC ,Head Count"

as of 2004 (add10%/ year)

VME/ IP Hardware:

sFast ADC/ DAC

*Digital I/0

«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)

6. Oct. 2005
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1/0 Anzahl Anwendung Records
FEE-1P 15 Datalogger Senderstrom 3716
CAN 1 CTA 904
CAN 1 LumiT est 154
CAN 1 HERA FEL-Box 169
CAN 1 MagnetT estStand 64
CAN 1 TTF FEL-Box 391
CAN 1 HERA KoMag 154
Profi 3 MKK Klma 2400
H1 4 MKK Systems 6262
IPP1O 1 D/3 Connect 52
1CV914 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

2005: 72
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Installation at DESY with DIN-Ralil PC

' _CAN I/O

"L DIN-Rail PC

-
I S e & e e -

runnlng
EPICS
(VxWorks)
High prec.
o R e ~ Temperature
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DESY Tomorrow

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

« Synchrotron Radiation Laboratory (HASYLAB)
« DORIS <? 2010

« Actual Machines: VUVFEL

o 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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PETRA IIT

Science with Photonen/Synchrotronradiatin

The PETRA ITI-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
= Sy _ ' \““\I—‘_mma' VZ

AR

Das europiische Réntgenlaserprojekt XFEL ]
Planungsstand Oktober 2003 I

=== XFEL-Lage i50 m
===: Ausbauoptionen

1000 m
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DESY Gruppe MEA2 Vermessung
23.4.2005 1:17500
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Beschleunigertunnel
Innendurchmesser ca. 5,20 m
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XFEL Principal Layout (cryogenic view)

Accelerator requirements: 20 GeV electron beam energy

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

Main linac: 1.65 km 120 cryomodules

»
»

Gun v R56=0.1m v/ R56 =0.025 m
s _sEm- L )

Gun--g- A 7// A A

\ Booster 0.1 nm Photons

N 12 cryomodules X-ray FEL
two
independent |
. two bunch-compressor sections
injectors
-> transferline bypasses needed

(one
cryomodule
each)
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XFEL-Betriebsgeldnde Osdorfer Born

Architekturbeispiel, Planungsstand April 2005

| EPICS meeting




XFEL-Betriebsgeldnde Schenefeld
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XFEL-Betriebsgeldnde Schenefeld
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XFEL-Betriebsgeldnde Schenefeld
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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
Erdrterungstermin Ende Oktober 2005
Erster Spatenstich ca. Herbst 2006
Beginn der Inbetriebnahme des XFEL 2012
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XFEL-linac
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Current Developments

* Network analysis (Albert)

e Database
— EPICS-Ora (Christian)
— Device DB
— Namespace
— Field bus configuration

— Maintenance DB _
* Integration of intelligent devices (FDT/DTM)

e EPICS-V4
— EPICS-Office (Matthias)
— Redundant IOC (Bob)
— Authentication (Matthias)
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Integriert
GSD Dateien, Aszet
Sensorkennlinien 7
—

~ N

Kryo-Namen

Databases

Fiihrende Systeme

/\

S ——

DB

Asset-DB

* Beimnhaltet konkrete Teile
Eaufdatum, Preis, Lieferant,
Lieferzeit

Integmiert in

N

mngs-[)ﬂ \

@Zt‘:’pﬂ‘. /

* Bezeichnet logisches Element n

EpicsOra last
['0-Namen iiber
DeviceDB auf

/ﬁ'e DB

Profibus 'O einen logischen I'O

Namen zu

* Beinhaltet Eigenschaften des
angeschlossenen Gerfits
(wie muss in Epics das Signal

h

imgerechnet werden,

ﬁ:urds \

¢ EPICS-Record Name
* Vergeben von Softwareentw.

0. ULL. LUUD

EPICS meeting

Wr von “Einkauf” —
Betriehszeiten,
Warnmgsintervalle
auslesen
-
}-Ieasgrenze:ﬂ:
* Drdnet einem konkreten CAN bzw. E”ﬂ-‘fnﬁ'u: usw. N
 anslesen =
- - z
&
> - Z
Kalibrierngsdaten =
schreiben E
» -
) Pactware -
zu einem Messwert zu ko (FDT) Netzwerkkon-
figuration
_ akualisieren,
Liefert Speicheradressen fir nene Parameter

I'D Namen
A

Profibus Konfigurator \

* Konfiguriert die Profibusgerdte >

* Defintert im Master und Slave die
Wiche /

UEOS T oldluds

mappen

* Wartungsdaten
*® Datenblatt, Gebrauchsanweisung,
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Information at your fingertip

EPICS-Ora Device DB Kryo Name Asset DB LocationDB Purchase Maintenance
Records
IO_Name IO _Name
Kryo_Name Kryo Name
Asset # Asset # Asset # Asset #
Location Location

DTYP Ccreate Store for Building Order#  Maintenance
INP DTYP and unique Room specificati
(from INP cryo Component on
Device names Current state
DB) of device
Last
Maintenan
ce
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6.

Cryo-Name Browser

[ kryoName Browser - Mozilla

3 File Edit Wew Go Bookmarks Tools ‘Window Help

L |<ﬁ http:/ flocalhost:3080jkryoMame Mewkryohame. jsp j é_Searchl =1

Back Forward Reload  Stop

: Print
| _’ﬂHnme | ‘!Bnnkmarks ﬁlava @Edipse @'Ep\cs ﬁFDT lDESV ‘tLEO tEPICS—OFFica tEIectrnnit LogBook tKrynNama Browser
KryoNameBrowser ;
o EXT| el == =
Search Kryo Name Save Kryo Name
HLSTSMO4:VS1109 & Delete Kryo Name
HLSTSMOS: vS11 21
HLSTSMO4:VE1121 HLSTSMOH VS 1123
HLSTSMOS: V51124
HLSTSMOS vS 1150
HLSTSMOS: v5 1151 | STAMO4YS11
HLSTSMOS: V51152
HLSTSMOS: V51154
HLSTSMOS: V51162
HLSTSMOS VS 1163
HLSTSMOS: V511 64
_ ) Feset all entries
Save label
b £l 2 E) @& | pone | T

astart| = windo... | Brecer.. | Fercs .| Y unben...

Downl... | = Java-... ||KryuN... 123 Kryah. . I " kopier. .. | SQLN‘.‘ | BTota\..‘ | @UltraE... | IZDaten.‘. I IZFuhre‘.‘ |

» 13145

UCL. ZUUD " UCO T OldludS
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Device DB

_(:iHome | \;tBookmarks [__‘|'Mozilla Commurity -‘Welcome to SLAC lHW - Mehr als ein Ziel

DEVICES, PROPERTIES, LINKS

Datahase sdvanma: Jrdaan

DEVICE TYPE DEFINITIONS

Add e denrice type

Bt iiewr device type | PROFIBUS_CHANNEL = | Find |
DEVICE INSTANCES

EidiView device imstance | FEDP_MASTER:T | _Find |
Mndhule etance + chapels IPBDP_MDDULE:1 v| Find |
TREE LISTS

Derrice Typs tree |PHDFIBUS_CHANNEL Jd| Find |
Device tree [PEDP_SLIBNET:1 =] Find |

Duomp Obiect+Properties (oldry | FEOP_MASTER:1
IR O _PEDP_MODULE:

PEOP_MODULE:1:PROFIBUS_CHANNEL:308

FEDP_MODULE:1:PROFIBUS_CHAMMEL:309
REEORTS FEDP_MODULE:1:PROFIBUS_CHAMMEL:310
10 HAME Dewics PEDFP_MODULE:1:PROFIBUS_CHAMMEL: 311 Find |
- FEDF SLAVE:1
Dervices of Der e
e of Davie T WV VAQTT _Find |
Dewices i Dewice Categery | XITVBMADT2 Find |
DATABASE UPDATES
Updite Ttance Property Lists | PROFIBUS_CHAMNEL j e |
Hame Browrssr
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Device DB
rofibus Module Device Type

e IR O Y PSP IO AL T

361
~ ||PROFIBUS_MODULE

Prafibus module

 [MoD0LE §

Chanrell ] PHDFIBUS_EHANNELE

Chaninel2 FPROFIBELS_CHANNEL §

Charinel3 ||| FROFIBUS_CHANNEL ﬁ 3

Channeld FPROFIEUS_CHANNEL ﬁ

]
|

— T
|
|

J

"~ PropTpelame | Descriptis | T | Default Value
PROFIBLISMODULE Bt |Iname of madule | [[Name | 0 (I | )
| S5t coladion das_ [Stot Canfig ] i | | s
NL!MEEH__INFT_L!T_ | | nl_,l!'nbel ;f |ant b_\tlteﬁ | | _Iljpl,!t Eyt;s | .. 2 |
[NUMEER QUTRUT [ Fermpor of output bgtes | ..DutDuth_t_es | 3 I.

6. Oct. 2005

EPICS meeting

DESY Status

40



Device DB
Profibus Module Device Instance

Ohj Instance ID 307
Device Type PEOFIETTE MODITLE
Device Category {supertype} MODULE
Device Name |FEDP_MODULE:1

Property Name Dezcription

COMNSISTENCE consistence over the modnles u[‘

DATE_INSTALLATION date of install ||30-5ep-2005

|NUMBER_OUTPUT |rm.mber et B B

|NUMBER_INPUT |rm.mber SER S B

|CFG_-DATA |;1m confizuration data b

PROFIEUSMODULE_EEZ inares of ol [PBOP_MODULE 1

Channel chject |[PROFIBUS_CHANNEL |[PROFIBUS_CHANNEL |PROFIBUS_CHANNEL |PROFIBUS_CHANNEL |PROFIBUS_CHANNEL [PROFIBUS_CHANNEL [PROFIBUS_(

url [ Name [ ro [ Words [ Offset [ Channel Num Low

| Hig]

EEDF MODULE:1:PROFIBUS CHANNEL308 [Chan | o |2 |l

==

PEDF MODULE:] PROFIBUS CHAWNEL:309 [Chan 2 0 i EB IEE]

EG

PEDP MODULE:1:PROFIBUS CHANNEL310 [Chan 3 i1 L L

IIL

EFBDF MODULE:1 PROFIBUS CHAMNEL311 |[Chan 4 i D L I
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Device DB
Profibus Module Channel Instance

¥ Device Instance - Mozilla

Ilocalhost: 8050  deviceAppPro: electObjectIns ROFIBUS_CHAMMEL

Ohj Instance IT
Device Type |

Devite Category (sup
Device Name |
Pm_peni

CONSISTENCE

DATE_INSTALLATIO

Ohj Fnstance ID E)

Device Type DPROFIEUS CHANHEL

HUMBEE_QUTEUT | Device Category (supertype) [CHANNEL

NUMBEF_INPUT | DevicsMame  ||PBOP_MODULE:1-PROFIBLIS_CHANNEL 308 |

CFG_DATA

PEOFIBUSMODULE B

Link Description/Tdendifier
I_W'ater Walve Measureme | HITWEMAOTT

| --hone--

| | ~-iore--

!PBDP MODULE:] PR
|

--hone--

!PBDP MODULE 1 PR(

|
I
|
|PBDP MODITLE:1 -PR{; I
|
|

--hone--

--hone--

--hone--
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Principle Layout of the Control System

Cryogenic Plant

XFEL Tunnel

Gateways

Ethernet ‘!

I0C .
(redundant)
Ethernet T 0 ,
PLC FEC-10C {h
R (redundant)
Field Bus Field Bus
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EPICS V4

e |OC

— Reduncancy (Bob)
o Executive
» Continuous Control
e SNL ( Ron Chestnut)

« Workstation
— EPICS-Office (next session)

e Authentication/ Authorization (tomorrow)

Final design and beta implementations necessary
until autumn 2006
(ground braking of XFEL)
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